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Tile aiinuai meeting of tiie American Association for the Advaiice- 
liient of Science is one of the great scientific eyents of the year. It 
is ii vast clearinghouse for ideas and results in science, and for the 
testing and molding of views. It presents the largest forum in this 
country for healthy, temiiered but searching criticism in science, with¬ 
out which science becomes self-complacent, lax, and unexacting in 
its requirements. 

Beyond this, such a meeting of men a^ociated with the various 
branches of science has a remarkably broadening influence. One 
gets new insight, suggestion, and inspiration from such a contact of 
minds, such a presentation of evidence, such a w-eighing and testing 
of results and of views. The individual finds anew that his branch 
of science or liis specialty has relations beyond the naiTow limits in 
which he has been considering it, and that there is not only an. in¬ 
terest in following this broader relation, but a danger unless he does 
that he ma,y specialize too closely in his thinking and view Ms sub¬ 
ject out of focus. 

Hence it seems worth while for the man of science to foregather 
from time to time with his colleagues in the annual convocation, 
worth the time and worth the money outlay. This is not so much to 
listen to papers which might be read or to present a report which 
might be published, but to keep his mind from narrowing, to main¬ 
tain a contact with science which is well nigh impossible otherwise, 
and an association which contributes so much to the zeal and the satis¬ 
faction of a scientific career. It brings Mni definitely into member¬ 
ship in that great fraternity of workers in the broad field of science- 
some for its own sake, some for its relations to human welfare, all 
having the common purpose to advance knowledge and understand¬ 
ing. It was the belief in such advantages that led thousands of men 
and women to journey long distances, many from the South and the 
West, to attend the Mew York meeting. 

The relation to agriculture of considerable parts of the programs 
of various sections and affiliated societies seems increasingly greater 
with each succeeding meeting. Perhaps it is because our interest 
is broadening. Perhaps it is because the investigation in agriculture 
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is leading more and more deeply into the renlm of the science. And 
iiiidoiibtedij it is because interest in these problems is becoming more 
widespread, for the problems of agriculture are now attracting the 
attention of very many men and women identified with nonagricnl- 
tiirai institutions. The biological chemists^ the various botanical 
organizations, the entomologists, the zoologists, the geneticists, the 
ecologists, all had papers of immediate im|)ort to agricultural in¬ 
vestigation. Indeed, there were so many of these contributions and 
discussions that the difficulty was to hear more than a small part 
and to make a selection. 

The Section of Agriculture confined its program to a single ses¬ 
sion, in order to avoid conflict with the programs of other agricul¬ 
tural organizations meeting during the week. The session was pre¬ 
sided over by Dr. W. H. Jordan, of the New York State Experiment 
Station. Unfortunately the retiring vice president. Dean E. Daven¬ 
port of Illinois, was unable to reach the meeting owing to delayed 
railroad transportation, and his address accordingly had to be 
omitted. The program consisted of a symposium on The Adjust¬ 
ment of Science to Practice in Agriculture, participated in by Dr. 
H. J. Wheeler of Boston, Dr. J. G. Lipman of New Jersey, Dr. G. F. 
Warren of Cornell University, and Director B. Youngblood of the 
Texas Station. 

Taken as a whole, this discussion was a frank acknowledgment of 
the present limitations of our agricultural knowledge, especially the 
full understanding of it, and some of the difficulties in its applica¬ 
tion in successful farming. It was a somewhat critical analysis of 
experimental methods, and it sounded a caution against premature 
generalization from laboratory results to the farm. The more we 
study and learn, the clearer it becomes that science may not always 
be applied equally and uniformly under existing local, economic, and 
other conditions, and that safe teaching requires consideration of 
many thin^. The keynote of the discussion was the conduct of 
broader and more searching inquiries and greater caution in their in¬ 
terpretation. As Dr. Jordan stated, the stations have been and ■ are 
stiU putting too much time on mere variables that have no broad sig¬ 
nificance, and too little time on broad fundamentals. He called at¬ 
tention to the fallacy and unwisdom of attempting to state results 
in terms of dollars and cents, since these have no real permanent or 
scientific significance. 

In considering some factors lying between scientific results and the 
farm, Dr. Wheeler grouped these factors under the heads of political, 
economic, and technical Holding that agriculture needs to "be 
stimuiated by political action, so as to provide not only favorable but 
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stable conditions for the industry, he maintained that a depre^ed 
condition of agricnltnre is generally unfavorable to the application 
of science. The encouragement of private ownership of land, adjust- 
iiient of the size of the farm to the farmer’s capacity, and the estab¬ 
lishment of industries like beet sugar and potato drying, which dis¬ 
tribute and give employment to the farm laborer, all make for general 
conditions under which science can be effectively and profitably 
applied. Education is another great factor in making science ap¬ 
plicable. Illustrations were cited from Germany to show how such 
favorable conditions have been a means for developing agriculture 
upon a high plane and placing it upon a broad scientific basis. 

On the technical side emphasis was laid on the importance of the 
true interpretation of science in practice. This has not always fol¬ 
lowed from investigation, as was shown by numerous illustrations. 
It results from a broad generalization from laboratory experiments 
under artificial conditions to terms of general practice. Attention 
was called to some of the factors which may upset the laboratory 
results and conclusions when they come to be applied, such as soil 
type, climatic conditions, the inducing of disease, etc. The present 
receptive condition of the fanners and their readiness to adopt sug¬ 
gestions make it doubly important that our teaching should be 
sound. 

Considering the subject of the limitations, of science to progres in 
agriculture. Dr. Lipman, while recognizing that in a strict sense there 
are no limitations in science as long as we keep within natural laws, 
pointed to certain human limitations in the development of science 
and in its succe^ful application in practice. He advocated with 
much force the adequate preparation of men for research in agricul¬ 
ture as essential if the present limitation is to be removed. Lack of 
vision was cited as a most frequent deficiency; the outlook needs to 
be broader as our problems become more difficult and complex. 

The greatest present limitation of science in agiiciilture wms con¬ 
sidered to be its effective application. The man power is the real 
measure of efficiency in production,* rather than the acre yield, and 
the increase in this efficiency rests upon the spread of education. To 
raise the scale of production there must be a higher level of educa¬ 
tion among the mass of farmers, to bring up those below the average 
and to raise the average up to the better ones. Economic conditions 
constitute another type of limitation in determining the extent to 
wfiich scientific knowledge can be applied in practice, as do also lack 
of working capital, location remote from market or from transporta¬ 
tion facilities, and the lack of cooperation among producers. The 
latter was regarded as an especially serious' limitation, because 
single-handed the American farmer is frequently not able 'to fully 
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utilize the findings of science as would be possible in appl3fing these 
to broader areas. 

The relation of economic factors was further discussed by Dr. 
Warreiiy who held that in applying science to industrj^ no method is 
scientific which fails to count the cost. The farmer must take ac¬ 
count of this before he is warranted in making radical changes^ but 
it is not always done in making practical deductions from scientific 
findings. He contended that agriculture is not the ineificient art that 
it has often been represented to be, and that while it can be improved 
the chances for improvement are- less than in most other industries. 
In a region of settled farming, radical changes in the type of farm¬ 
ing are justified only after careful study of all the factors involved. 

Transportation affects the application of science* for it should 
in large measure determine the type of farming. Sugar can be 
shipped long distances; hence New York can not afford to grow 
its own sugar, although the climate and soil are favorable and there 
vras a vigorous effort to establish the industry. Risk was cited as 
an important factor in tending to hold down the intensity of farm 
practice. Whenever one factor of cost is changed it is probable 
that others will be changed also. For example, with better cows 
the cost is increased and the net advantage may be smaller than is 
indicated by the difference between feed cost and value of product. 
Other examples of diminishing returns were cited to show the 
dangers in making practical application of scientific results without 
weighing carefully all the economic and practical considerations. 

The effect of regional conditions as determining the type of agri¬ 
cultural inquiry was considered by Professor Youngblood, who 
used for illustration the State of Texas. The variation within the 
State in rainfall is from fifty-five inches in the east to about eight 
inches in the extreme west, in elevation from sea level to approxi¬ 
mately five thousand feet, in topography from flat to rough, in tem¬ 
perature from semitropical to strictly temperate, and the soils of 
different localities are derived from various phases of at least ten 
geological periods. Beyond these physical differences the general 
character of agriculture, the distance from market, and the intel¬ 
lectual status of the people all have to be taken into account in 
adjusting the agricultural inquiry to the needs. Without omitting 
the fiindaHientals, account must be taken of the practically useful 
and applicable mformation in laying out the station’s work. Since 
the object of the station is service, both present and future, ^^we 
should endeavor to educate the people up to the point of appreciating 
all investigation, however simple or technical, by assisting them to 
appreciate the possible value of the results which may ultimately 
be obtaineci” 
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Tile speaker thus made clear in liow large a degi’es regional con¬ 
ditions affect the tjpe and the grade of experinieniai irork. His 
plan is to develop at the central station a strong scientific basis on 
which to rest the experiments dealing with special local problems. 
He expressed his conviction that even under the new and often 
transitional conditions in his State, technical studies map be of the 
greatest practical valne and may be made popular with the people. 

This series of papers represented much thoughtful stiidix It is 
difficult to give an adecjuate idea of them in so brief a review. They 
are worthy of publication in full, for the}’ put into succinct, cogent 
form a series of considerations w'liicli are fiiridamentai to safe prog¬ 
ress at the present time. 

The old questions as to what research is. how investigatioii should 
be organized; how men should be trained for it, how coordination 
or correlation can be brought about, came to the surface agairi, es¬ 
pecially in the meetings of the Society for Horticultural Science and 
the Society of American Foresters. These matters can not be too 
fully discussed. We are not at the end in our understanding of them 
or in providing measures for their accomplishment. 

The Society for Horticultural Science last year appomted a com¬ 
mittee on research and experimentation; which reported at the Ifew 
York meeting through Dr. L. H. Bailey, its chairman. The report 
was divided into three parts, namely, a definition of terms, by Dr. 
W. L. Howard; of California; the laying out of an experiment, by 
Dr. H. J. Webber, of the California Citrus Experiment Station; and 
the training of the investigator, by the cliairman. 

Dr. Howard’s paper gave an admirably clear and intelligent view 
of the different classes of experimental effort. These are charac¬ 
terized by their ultimate purpose quite as much as by their method. 
In explaining his meaning he compared the discoveries of the In¬ 
dians, which meant little to them beyond supplying their own im¬ 
mediate wants, to those of the early explorers of this country, to 
whom the finding or exploring of a- river w-as a means to an end, who 

sought outlets, gateways, to their own or other countries, which 
might be an aid to settlement and commerce.” 

Again he explained that a man may take a walk without the in¬ 
tention of going anywhere in particular and get benefit from it, or 
he may set out for some definite place or to search for some rare or 
elusive object. The first instance was likened to a simple experiment, 
while the latter was described as more in the nature of research. 
simple experiment may be performed and actually answer the ques¬ 
tion and may stop there. Also, in answering the question another 
question may be raised which may require another experiment or 
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test. This in turn may be similarly tested and deeicled, when others 
may arise^ and so on; but all such tests remain in the category of 
experiments. During the course of the experiiiieiitSy however^ the 
experiiiieiiter may come to the conclusion that there is some hidden, 
reason at the bottom of all iiis tests which may explain why he has 
been getting certain results—something that will clear up the whole 
situation.'' 

xlpplying this to pollination studies. Dr. Howard traced the imag- 
iiiary progress of siiccessiwe tests and experiments showing that 
certain rarieties are self-sterile and that others are good pollinizers 
for these, rarieties, and that certain varieties are iiitersterile while a 
certain few" are safe pollinators for many—all facts of practical value 
but giving no clew* to wdi}" a certain variety is fertile or self-sterile. 
This may lead the experimenter to theorize as to the possible reason 
and the series of experiments to approach the stage of investigation. 

When a definite program has been mapped out which has for its 
object the finding out of the cause or causes which underlie self- 
fertility or seif-sterility in general, or for the particular fruit in 
question, with a logically arranged set of experiments for pursuing 
the inquiry, the problem develops at once into a genuine piece of 
research.” 

This explanation characterizes the different grades of inquiry with 
unusual clearness. It explains at once the quality and method of 
the inquiry when it reaches the research stage, and it makes it clear 
why an experimenter can not embark upon a piece of research until 
he lias a purpose which lies beyond the accumulation of facts and a 
theory or hypothesis which guides Mm in elaborating a plan. It 
also makes clear the importance of the project outline, and the reason¬ 
ableness of the requirement. For clearly the title alone does not dis¬ 
close the nature of the effort: it only tells what the contemplated 
work is about and wdiat field it lies in. A statement of the object 
and the plan of procedure is the only basis for a fair and intelligent 
jiiclgiiient of the undertaking, for it enables a determination of 
whether the effort is to consist in a series of tests, the gathering of 
unrelated facts, the making of observations on phenomena, or 
wiiether it contemplates a study of phenomena in their relations to 
one another. Hence the project outline is an administrative neces¬ 
sity. It furnishes evidence of deliberation and forethought. It is not 
'an attempt to anticipate results but a deliberate effort to devise a 
promising means of getting them for a specific purpose. And it is 
not fixed or stereotyped; the project soon becomes sterile unless the 
plan grows w'ith the progress of'the study., 

A,s Dr. Howard well stated: Experiments are necessary steps in 
carrying on research work, but it is also clear that research is much'' 



18173 


EDITORIAL. 


7 


deeper ttan experimentation. Experimental tests of various Muds 
are necessary and perfectly justifiable, and always will be, and more 
experimental work sbonld be encouraged, but experiments as sncli 
sboiild not be confused in tbeir meaning and objects with the scope 
and ultimate aims of research.” 

As Dr. Bailey explained in commenting on this paper, the char¬ 
acterization of research lies in its intent. Facts alone do not make re¬ 
search—they make tables. Dollars and cents are not the terms of 
research; its interpretation'.lies in its own language. Application is 
not necessarily a part of research; the object is to discover and ex¬ 
press the truth. It does not depend on the size of the undertaking 
or the money spent upon it. Because it is an attitude and a spirit 
it can not be definitely defined. But Dr. Howard’s excellent paper 
will help much in defining its qualities and distinctions. 

In discussing the method of laying out an experiment. Dr. Webber 
divided the investigations of an experiment station into two classes, 
individual and institutional problems, i. (1) problems of limited 
nature which can best be handled by an individual investigator, and 
(2) those which because of their breadth and time requirement con¬ 
cern the whole institution and involve several departments. The 
leader of an individual problem, it was urged, should be given the 
greatest possible scope of freedom in planning and executing his 
work; Ms success will depend upon his individual initiative and 
originality. 

The case with the institutional problem is different. Here many 
persons are concerned and there is need of harmonious action. As 
an illustration of this class, a fertilizer experiment with orchard 
fruits was cited, if it is correctly planned and maimed,” because it 
iS' expensive in time and funds and concerns a number of depart¬ 
ments of the station. Eegarding the essentials of such a study, Dr. 
Webber said: “ A fertilizer, irrigation, or cultivation experiment, if 
it is to have its highest value and yield the greatest number of 
Saseful lessons, must be studied by chemists, soil physicists, plant 
physiologists, soil bacteriologists, pathologists, and crop experts. 
Experiments that cost so much should be used to the maximum ex¬ 
tent. Very few experiments of this kind now under way are being 
so studied. This, I believe, is in large measure due to a faEure to 
recognize what should be individual and what institutional experi¬ 
ments.” 

TMs is an important statement and develops a point often over¬ 
looked. Many of our field experiments continue to be studied from 
too narrow a point of view because they are conducted as individual 
. studies. Advantage is not taken of the opportunity afforded to study 
T2628"-™-17-^2 
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other phenomeEa and relationships beyond those the author of the 
experiment lias in mind. Hence the most is not made of these ex¬ 
pensive iindertakings, important by-products are overlookedj and at 
the same time the experiments themselves are weakened because they 
do not include a complete study of the exact conditions and the 
changes brought ab^ut, both in the environment and in the plant 
response. 

Dr. Webber’s ideas on the method of organizing institutional ex¬ 
periments are interesting because the subject is so fundamental in 
accomplishing these broader aims. He considered two plans: (1) 
Through a committee comprised of men representing all the branches 
of science concerned in the experiment, and (2) by a strong team 
captain. The committee plan is more common but its danger lies 
in the possibility that the plan finally adopted may be a result of 
compromise that will be a hodgepodge, that after all may be emascu¬ 
lated of its most vital points. The most valuable series of experi¬ 
ments in the history of science are usually those planned to solve 
certain points.” 

Here again a vital matter is touched upon, for it frequently hap¬ 
pens, as indicated, that in such composite investigations each partici¬ 
pant works out the part of the problem he is particularly interested 
in from liis own point of view, and the main question which the 
investigation set out to solve is advanced but little because there is 
no common aim, no unity, no one to keep the effort focused on a 
definite point and to marshal the data to bear upon it. Such a plan 
is a distinct weakness in the study of institutional ” problems. The 
direction of such problems is an institutional matter. These con¬ 
siderations led Dr. Webber to favor the individual leader—“ a strong, 
virile investigator with originality, vision, and training of the right 
kind,” who would be charged with the sole responsibility of planning 
the experiments, getting all the help possible from the various de¬ 
partments, and would center the effort on the solution of certain 
fundamental questions,, giving it definiteness and freedom from 
compromise. 

In commenting on this paper Dr. Bailey, while fully recognizing 
the importance of individuality in research, pointed to the danger 
of such a' division of institutional problems as to result in diffusion 
of responsibility, inequality of' enterprise, and lack of coordination. 
In investigation of institutional problems, he held for such coordina¬ 
tion of' all parts as will give it responsibility, cohesion, and system. 

Speaking of the training of the investigator, Dr. Bailey held that 
the research man should be a student in all that the name implies. 
The investigator in horticulture should have a grounding in chemis- 
physics, and physiology, for the grasp they give on'methods and, 



1917] 


EBITOSIAU 


9 


approach. And lie should hare training in systematic botany, not 
alone for its Imowledge of plants but for its key system^ for the drill 
ill comparing things that are actually comparable. His training 
should also give him a contemplative, reflective habit of thought: and 
lie should always continiie to be a student. Unless lie continues to 
acc|iiire much of liis preparation as he goes.«his research spirit lias got 
its growth. The investigator must prepare himself for each sepa- 
rate piece of work. 

In addition to this training in the sciences, emphasis was laid on 
the need for much study of English, to give familiarit}^ with words 
and terms in order to make sharp discriminations and comparisons, 
and to enable clear expression of thought and deduction. This is an. 
all too frequent lack at present. Science is exact, in expression as 
■well as in essence. Eo worker has a right to be understood except in 
the terms of his own language. Good training in logic was also 
advocated, in the weighing of evidence, because ability in that line is 
one of the prime essentials of the investigator. 

In conclusion, Dr. Bailey suggested a small standing committee 
on research, one member of which might preferably be chosen from 
outside the field of horticultural science, to whom questions might 
be referred for Judgment and suggestion, rather than for cen^rship 
or approval. This seems a good idea, which might perhaps be 
extended, as it has been in other organizations, to include the sugges¬ 
tion by the committee of profitable lines of work, the organization of 
cooperative undertakings, or provision for some measure of coordina¬ 
tion of experiments in horticulture. This might lead to attacking 
common problems in' a more harmonious way or on a plan which 
would prevent unnecessary duplication, complex subjects being di¬ 
vided into different phases to be carried on by individuals or groups. 
The society did not go that far, but the suggestion was made for an 
indexing and publication of the lines of investigation in progress 
in horticulture, possibly in the proceedings of the society, which met 
with approval. 

A similar need for information as to wliat is going on was voiced 
in a meeting of the Society of American Foresters. This meeting de¬ 
veloped much interest in forest investigation, and brought out not 
only the need of professional foresters and teachers for investigation 
as a basis in their work, but the readiness for it by industrial con¬ 
cerns and large lumber producers. 

The experimental and research work in progress in the Forest 
Service was described in an interesting paper by Mr. E, H. Clapp 
of that Service, who explained the extent to which wood producers 
are found to be lacking in knowledge of the real fundamentals of 
their business. Practical men are now realizing the lack of depend- 



10 


EXPSBIMEl^T STATTON- BECOm 


[Yol.36 


able inforniation and are ready to make use of the teacHngs of in- 
Yestigation* The special demand at the present time is in the field 
of forest products, but to those engaged in investigation the field now 
appears much larger than it did at the beginning, and they realize 
that demands will be upon them long before they can be ready to 
meet them. 

While the Forest Service is the largest center for investigation, 
experimental work is going on incidentally in many other places, 
but, as was pointed out, there is no cooperation or correlation, and no 
means of knowing what others are doing. The advantage of the 
periodical publication of projects was emphasized, and the correlation 
of the forest investigations of the country was advocated. Such a 
correlation, it was explained, would be wholly voluntary and brought 
about by suggestion: but some provision for it was deemed especially 
desirable in these early stages of investigation, before the plans be¬ 
came so crystallized and fixed that changes can not well be made. 

The proposal for coordination brought forward some doubt as to 
its desirability or feasibility, and an expression of the difficulty of 
cooperation or coordination in research similar to that advanced 
when cooperation in agricultural investigation has been under con¬ 
sideration. It is noteworthy in these discussions, however, that the 
term “research” is used in a generic sense to include the various 
grades of experimental inquiry, while those who have advocated a 
larger measure of coordination and cooperation have not applied the 
argument to research in its more strict sense. 

There seems to be quite widespread objection to any proposd 
which aims to bring experimenters together or harmonize the plans 
for their experiments. Is it because our investigation in agriculture 
and forestry is so much yomiger than that in the sciences, and laclm 
backgi'oimd to give confidence in the attempt of men to cooperate 
with one another? Or is it pui^ely academic, in the belief that- even 
the simpler forms of experimentation should not be related for fear 
they will be stereotyped or possibly centralized, but should be left 
wholly to the independent worker? Suggestion has been a powerful 
inSuence with the rank and file of experimenters in the past. Very 
much of our experimental work in agriculture has followed the lead 
of the few, but not in a manner to contribute in the largest measure 
to confiimation or to progress. 

The same feeling does not seem to prevail in the older sciences; 
the astronomers have long worked under a common agreement which 
rests upon a division of the field, the chemists have cooperated in the 
study and development of methods, the botanists have encouraged 
the development of special lines hy groups of workers, and the geog¬ 
raphers have had an'effective international agreement relative to map 
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makmg* R«3eiitiy the ecologists have ^barked upon a large pro¬ 
gram of cooperation on ciimatology in relation to plants and animals* 

This latter enterprise, has been developed in the Ecological Society 
of America^ established a year ago, through a climatological com¬ 
mittee. Cooperative studies in special lines are being participated 
in by a considerable number of workers. One sub committee has 
to do with soE temperature as an environmental factor of special 
interest to entomologists and pathologists, to foresters, to crop 
specialists, and a wide range of workers. This siibcoimaittee has 
organized sod temperature studies, to be carried on cooperatively 
in accordance with a relatively simple plan, and has met with ready 
response from investigators, who have been willing to put funds 
into the work and adhere to a plan wiiich would make their results 
comparable. The undertaking recognizes that there must be leader¬ 
ship and plan, with provision for assembling the data, but it also 
recognizes that the plan should be a simple one, should not attack 
too large a question at any one time, and should allow the maxiniinn 
individual liberty consistent with comparative data. The effort is 
especially interesting because of the faith it shows and the response 
there has been to it. 

Cooperation or coordination can not be forced and it can not 
thrive unless there is a spirit and attitude on the part of the indi¬ 
viduals and the institutions, which recognizes the limitations of the 
individual and the fact that in many things science and the common 
good can best be promoted by a closer union of effort. 

At present there seems to be widespread interest in some means of 
giving fairly prompt publicity to the lines of investigation in prog¬ 
ress, in order that inv^tigators may know what experiments and 
researches are being conducted in the lines they are especially inter¬ 
ested in, and where this work is going on. This is an encouragiiig 
sign. It offers a means of approach. The provision of information 
regarding lines of work and specific undertakings would furnish a 
means by which investigators who desired could draw closer together, 
and by which unnecessary duplication could be avoided and the 
results of separate experiments made to supplement one another more 
definitely. 
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AGEICULT¥EAL CHEMISTRY—AGEOTEOHIFY. 

Studies in tlie pliysical cliemistry of essential oils (Proc. Roy. Soc. Vic¬ 
toria, n. ser., 27 (J9JS), No. 2, pp. 149-168, figs. 2).—Two papers are presented 

I. The physical properties of mixtures of tiro terpene suhstmiees in relaMon 
to those of the constituents. R. B. Drew and E. I. Eosenblnm (pp. 149-155).— 
Tlie results of the study show that simple mixtures of two terpene compounds 
follow the “ mixture law ” quite closely. Any divergencies are eliminated by 
the use of certain formulas. For such mixtures the proportions of the con¬ 
stituents can be calculated from the properties of the mixture, provided none 
of the constituents are unstable. In such cases the deductions are unreliable. 

II. The physical constanis of some terpenes and oxygenated derivatives 
thereof, and their variai'wn toitli temperature, E. I. Rosenblum (pp. 155-163).— 
The influence of temperature change on the density, refractive index, and rota¬ 
tion of a number of terpenes and allied substances has been investigated, and the 
results are submitted in tabular and graphical form. 

Some numerical relations among the rotatory powers of the compound 
sugars, G. S. Hudson {Jour. Amer. Cliem. Soc., 88 {1916), No. 8, pp. 1566-1515). 

The isomeric alpha and beta hexacetates of a-glucoheptose, 0. S. Hudson 
and B. Yanovskx" {Jour. Amer. Chem. Soc., 88 {1916), No. 8, pp. 1515-1517). 

a-Crotonic acid, a soil constituent, E. H. AValtuks and L. E. AA'ise (U. S. Dept. 
Agr., Jour. Agr. Research, 6 {1916), No. 25, pp. 1043-1046, pi. i).—The authors 
have isolated o-crotonic acid from a Susquehanna fine sandy loam found in a 
field near Marshall, Tex. The soil was of such a nature as to present op¬ 
timum conditions for the formation and accumulation of organic acids. 

The acid Nvas Isolated from an alkaline extract obtained by treating the soil 
with an aqueous 2 per cent sodium hydroxld solution for 24 hours at room tem¬ 
perature The extract thus obtained was slightly acidified with sulphuric acid 
and filtered. The acid filtrate w^as extracted with ether, the ether extract 
evaporated to about 200 ce., and aldehydes and similar substances removed by 
treatment with sodium bisulphite. The bisulphite solution was extracted sev¬ 
eral times with fresh ether, the ether extracts combined, and slowly evaporated 
to a brown sirup in a small crystallizing dish. The dish was then covered with 
a watch glass containing ether and maintained at a low temperature on a steam 
bath. A white crystalline solid gradually sublimed on the watch glass. The 
sublimed substance was dried betw’een filter paper, recrystallized fi'om pe¬ 
troleum ether, further purified by subliming several times at a low tempera¬ 
ture, and finally dried over anhydrous calcium chiorid. Physical and chemical 
tests identified the material as a-crotonic acid. 

It is suggested that the acid is possibly formed in soils “ during the destruc¬ 
tion of cellulose, from jS-hydroxy acids of the aliphatic series, or by the hy¬ 
drolysis of ally! cyanid, which is found in the essential oils from certain plantsf* 

Biochemical changes in cotton seed in storage, J. B. Rathee {Jour. Indus. 
unS Engin. €hem., 8 (1916), No. 7, pp. 6&4-6Q1, figs. 2 ).—^TMs material has been 
essentially noted from another source (E. S. R., 35, p. 412). 
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Experiments upon the amylase of Aspergillus oryzre, H. C\ Shisma?* and 
A„ P. Tanbebg (JoMf. Amer, €hem. Soc,, 38 (I&IG), No. 8, pp. 1638-164 ^}.— From 
the study reported^ the object of wbicii was to purify the amylase as far as 
practicable and to compare its nature and properties with those of tlie pan¬ 
creatic and malt amylases, it w’as found that the amylase of A. orfjjsm exerts its 
maximum activity in a very slightly acid medium. Acid phosphate accelerates 
the action^ while aikaline phosphate retards It. ‘'Addition of neutral electrolytes, 
such as sodium and potassium chiorids, to commercial taka-diastase has no 
measurable effect upon the saccharogenic povrer, but does increase the araylo- 
clastic actiouf’ 

The best preparations were obtained by extracting with water, precipltrding 
with ammonium sulphate, dialyzing, and hnaiiy xmecipitating fractionally 
with alcohol. Such preparations are about thirty times as active as the com¬ 
mercial material from which they are prepared, but are not so active as the 
purified pancreatic amylase. 

“ The purified material resembled the preparations of pancreatic and malt 
amylases in most of its chemical properties. It gave typical protein reactions 
when submitted to the Miilon, xanthoproteic, tryptophan, and biuret tests. 
Heated in water solution it underwent coagulation, and the coaguluin and 
filtrate both show’ed the biuret reaction, the color being considerably pinker in 
the case of the filtrate than with either the coagulum or the original material. 
That its nitrogen content was lower than that of the best preparations of pan¬ 
creatic and malt amylases may be due either to a difference in the chemical 
nature of the enzym itself or to the presence of other substances which the 
methods of purification thus far developed do not wholly remove.” 

Researches on the enzyms of the blood in the albumin and globulin frac¬ 
tions of the senim, G. Satta (Arch. ItaJ. BioL, 64 (1915), No. I, pp. 118-X22}.— 
It is shown, by separating the blood serum into its albumin and globulin frac¬ 
tions, that the tributyrinase, amylase, and glycyltyrosir.ase of the blood serum 
exist exclusively in the albumin fraction. 

A nonspatteiing wash bottle, F. 0. Clapp (Jour. Anw?\ Chem. Soa,^ 38 
(IBM), No. 8t pp. 1302j 130S, fig. 1). —^The author, at the Minnesota Experiment 
Station, describes a wash bottle so constructed as to obviate spattering at the 
tip of the nozzle. The principle of raising the water table of the wash bottle 
slightly above the level of the tip of the nozzle has been adopted in its con¬ 
struction. Back action is thus avoided and the nozzle tube is kept perma¬ 
nently full of water. 

Besearches on quinazolins.— XXXIII, A new and sensitive indicafor for 
acidimetry and alkalimetry, and for the determination of hydrogen-ion con¬ 
centrations between the limits of 6 and 8 on the Sorensen scale, M. T. Bogeet 
and G . Scatchaed (Jour. Amer. Chem. Soc., 38 (1916), No. S, pp. 1606 - 1615 ).— 
The authors describe the preparation and use of a dinitrobenzoylene urea, the 
monosodium salt of which is a very sensitive indicator for hydrogen-ion concen¬ 
trations between the limits of 6 and 8 on the Sorensen scale, changing from 
colorless to greenish yellow. It resembles p-nltrophenol more closely than any 
of the other weE-known indicators. The chief disadvantage of its use is its 
yellow color, which renders it unsuitable for work by artificial light. The indi¬ 
cator is but slightly affected by neutral salts and proteins, and not at ad by 
chloroform or toluene. Its color fades very slightly in about a week, but is 
unaffected by nitrous acid. It can be used in either cold or boiling solutions. 
A sharp end point is obtained with ammonium hydroxid and hydrochloric acid, 
but it is unsuitable for use in titrating carbonates. 

The opinion is expressed that in the preparation of neutral ammonium citrate 
for fertilizer or soil analysis it should prove superior to rosoiic acid. 
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Kjeldalxl modification for determination of nitrogen in nitro snbstitEtion 
compounds,, W. G. Cope {Jout, Indus, and Engin, Cli&n., 8 {WM), Wo, 1, pp, 
59 $),—^Tlie following procedure is described: 

About 0,5 gm. of tbe nitro substitution compound is accurately weighed and 
placed in a 500-cc. long-necked Kjeldahl digestion fiask. Thirty cc. of sulphuric 
acid containing 2 gm, of salicylic acid is then added, and the nitro compound 
dissolved by rotating the flask or heating over a steam bath if necessary. After 
cooling, 2 gm, of zinc dust in small proportions at a time is added, the flask 
being continually rotated and cooled to prevent heating above room tempera¬ 
ture. After all the zinc has been added the flask is rotated at 10 or 15 minute 
intervals for about 1.5 to 2 hours, and then allowed to stand overnight at room 
temperature. The fiask is then gently heated over a small flame until the 
evolution of fumes has ceased, brought to boiling, and the boiling continued 
for from 1.5 to 2 hours, slightly cooled, 1 gm. of yellow mercuric oxid added, 
and boiled for 1.5 hours longer. After cooling, 7.5 gm. potassium sulphate and 
10 cc. more of sulphuric acid are added and the mixture again boiled for 1.5 to 2 
hours. If the solution is clear and practically colorless the digestion is com¬ 
plete. If not, 1 gm. more potassium sulphate should be added and boiling con- 
tinued for some time. The distillation is then carried on and the determination 
completed as is usual for all modifications of the method. 

In order to prevent low results, cooling during the addition of the zinc for 
reduction and the long standing before heating the acid solution have been 
found to be absolutely necessary. 

Apparatus for KJeldahl determinations, W. W, Eandaul (Jour, Indm, cmd 
Engin, CJiem., 8 (1916), Wo, 7, pp, 639, 640, fig. 1). —In the apparatus described 
the acid fumes are carried off from the digestion flasks through properly fitted 
calcium chiorid tubes which are connected with a larger tube through which the 
fumes pass into a large absorption fiask. The apparatus is a modification of 
that described by Sy (E. S. R., 28, p. 311). 

Soditim sulphate as a substitute for potassium sulphate in the Gunnmg 
modifications for detenniniiig nitrogen, 'W'. L. Latshaw (Jour. Indus, amd 
Engin. Cliem,, 8 (1916), Wo. 7, pp. 586, 587). —On account of the present high 
price of potassium sulphate an endeavor was made to find a suitable substitute. 
The results of a series of determinations on materials ranging in nitrogen con¬ 
tent from 0,039 to 14,95 per cent using sodium sulphate in place of potassium 
sulphate, are reported in tabular form, and clearly indicate that sodium sulphate 
can be used in place of potassium sulphate for determining nitrogen in a variety 
of sub^ances. 

A modificatioii of McCrudden^s method for calcium, for the estimation of 
calcium and strontium m the presence of phosphoric acid and a small amount 
of iron, O. B. WmTES (Jmr. Indus, and Engin. Vhem., 8 (1916), Wo. 7, pp, 603, 
664 ).—^Tlie author, at the Michigan Experiment Station, has modified McCrud- 
den's method (B. S. B., 23, p. 9) for the determination of calcium and stron¬ 
tium, as follows: 

The solution containing the calcium or strontium or both is diluted to about 
290 ca, a few drops of alizarin added, and then ammonium hydroxM until the 
solution is faintly alkaline. Dilute hydrochloric acid is then added to "faint 
acidity. To this solution 10 ec. of half-normal hydrocMoric_ acid and 10 cc. of 
2.5 per cent oxalic acid are added and the mixture boiled until the precipitate 
becomes coarsely granulated. Saturated ammonium oxalate solution Is then 
added, a few drops at a time, with constant stirring, until about twice the 
amount necessary to precipitate all the calcium and strontium has been added. 
The solution is cooled, 8 ec, of 20 per cent sodium acetate and about 15 cc. of 
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95 per cent alcohol added, with constant stirring, and allowed to stiiad from 
4 to 18 hoore. The precipitate is then filtered and washed a few times with 
1 per cent ammonium oxalate solution, several times wit!i 1 per cent of am¬ 
monium oxalate containing 20 per cent by volume of alcohol, and, linally^ a few 
times with water containing 20 per cent by volume of alcohol. The precipitate 
is burned to the oxici, dissolved in nitric acid, dehydrated, the caiciiim nitrate 
separated from the strontium nitrate by means of absolute alcohol and ether, 
and each element then determined in the usual manner. 

■ Analytical data submitted show the accuracy of the modified procedure. 

A table for values of caxbon in carbon dioxid, H. Loo^iiis {Jour, Indus, and 
Engiii. Chem., 8 (1916), A’o. 7, p. 6S7 ).—A table corrected for aqueous vapor, 
ranging from 700 to 71S mm. pressure, and from a temperature of 10 to 30° G„ 
is submitted. 

A rapid metliod for the accurate determination of total carbon in soils, 
R. M. Salter (Jour. Indm. and Engin. Chem.f 8 (1916), Eo. 7, pp. 637-639, fig. 
1 ).— A method V7Meli has been successfully used at the West Ttrgiiiia Experi¬ 
ment Station, and which depends on the direct combustion of the soil in a cur¬ 
rent of oxygen, drying the gases by phosphorus pentoxid, and subsequently ab¬ 
sorbing the carbon dioxid in soda-lime, is described in detail. It is an adapta¬ 
tion with modifications of the method described by Fleming ^ for the rapid de¬ 
termination of carbon in iron and steel. 

The reducing actioii of distillates from certain carbohydi'ates on distilla¬ 
tion with steam and from alkaline solution, J. P, Ai’Kinsox {Collected Studies 
Bur, Lah. Dept. SeMth N. Y, City, 8 {1914-15), pp. 227-229). —In the examina¬ 
tion of a sample of water extraordinarily high figures for free ammonia with 
Nessler’s reagent were obtained. On further examination the water was found 
to contain a reducing sugar. Subsequent experiments with saccharose, lactose, 
glucose, levulose, maltose, mannose, dextrin, soluble starch, and filter paper 
showed that these substances may have an infinence on the depth of color in 
ammonia readings, especially in the examination of surface waters wMch are 
likely to be contaminated with organic matter. 

!Flie rate of ammonia distillation from water, P. W. Bruckmillee (Jour, 
Indm, and Engin, Chem., 8 (1916), No. 7, pp. 692, 69S ),—From a study of the 
rate of ammonia distillatioa the author concludes that siiflicient information 
upon which to base a judgment as to the pollution of a water can, be obtained, in 
ordinary routine water analysis, by nesslerizing three 50-cc. portions of the 
distillate for free ammonia, and four 50-cc. portions for albuminoid ammonia. 

Melting-point determination of fats and waxes, L. Golodetz (Chem. Ztg., 
49 (1916), No. S1-S2, p. 228, jig. 1 ).—An apparatus in which a small, closely 
fitting glass tube about 3.5 cm. long and sealed at one end is placed over the 
end of the thermometer in melting-point determinations is described. 

In making a determination the sample (about 0.2 gm.) Is placed in this small 
tube, gently heated, the thermometer rapidly inserted, and placed in a small 
vial fitted with a suitable stopper. The mercury column is then closely observed 
and the point at which the first faint turbidity is noticed taken as the melting 
point. The advantages claimed for the method are constancy in the results of 
the determinations; the accuracy of the temperature readings, as the whole 
apparatus can be conveniently placed on a level with the eye; the facts that 
only small amoimts of material are required, and that these can be used for 
other determinations if necessary; repeated determinations with the same 
sample; the rapidity of the procedure; and the simplicity of the apparatus. 


Iron Age, 93 (1914), m. 1, pp. 
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Tlie detection of natural and artificial pigments in oleomargarine and 
■buttery L* S. Palmee and W. E. Thbun (Jour. Indus, and Bngi7i. 8 

(1916), No, 7 y pp. 6 I 4 ~diS).—Because of the oleomargarine laws of many States 
it has been found necessary to detect the presence of carotin (the natural 
yellow pigment of animal fat) in this product. The authors have shown Cor« 
iielison’s test (E. S, K., 20, p. 910) to be wrongly quoted by Leach (E. S. R., 
29, p. 204). The relation between Martin’s test^ for artificial pigments in fat 
and Moore’s test® for carotin added artificially to fat, as given In Leach’s 
Food iDspection and Analysis, is shown to be confused, and the true relation 
is pointed out. Moore’s test for carotin in fat or oleomargarine is specific not 
alone for carotin added artifically but is also for the carotin natural to animal 
fats. In this test carotin is not dissolved out of the fat, but is merely decolorized 
by the ferric chlorid added. The reaction involved is a reduction of the iron 
and the simultaneous oxidation of the carotin. 

The possibility of determining whether carotin has been added to butter 
fat or oleomargarine is discussed. 

Separation and estimation of polysulphids and thiosulphate in lime-sul¬ 
phur solutions, S. D. Avebitt {Jour. Indus, and Engin. Chem., 8 (19X6), No. 7, 
pp. 628-621}. —^The author, at the Kentucky Experiment Station, submits an¬ 
alytical data obtained from a comparative study of the direct iodln titration 
procedure of Harris (E. S. R., 25, p. 414), the method described by Thompson 
and Whittier (E, S. B., 92, p. 410), and two modified procedures, both of which 
are similar to the method of Harris, excepting that in the one tenth-normal 
hydrochloric acid is used instead of iodln for the monosulphur equivalent titra¬ 
tion and in the other no attention is paid to the monosulphur equivalent titra¬ 
tion. 

“ The experiments described and data presented in this paper afford new 
proof that calcium polysulphid in solution can be quantitatively decomposed by 
iodin solutions and thus eiimlnated from a solution containing thiosulphate, 
preparatory to the accurate determination of the latter.” 

The same result may be accomplished by means of dilute hydrochloric acid 
and elimination of the hydrogen sulphld formed by boiling. Sodium nitro- 
priissid can be used as an internal indicator to show the end point of the dis¬ 
appearance of the siilphid in the titration with iodin. The accuracy of the 
iodin-titration method of Harris is confirmed. 

A rapid and accurate procedure for weighing the precipitated sulphur in the 
iodin and hydrochloric-acid titrations of a lime-sulphur solution is proposed. 

Sulphur fungicides, G-. P. Geay {Off. Rpt. Bess. Intermt. Cong. Til., 191$, 
pp. 166-174). —^The author discusses the subject under the following topics: 
Source of the world's supply of sulphur, refining methods, kinds of sulphur, use 
of dry sulphur, soluble compounds of sulphur, decomposition of sulphids and 
thiosulphates after application to the foliage, the home preparation of some 
sulphur fungicides, commercial preparations of the alkali polysulphids, and the 
compatibility of the sulphur fungicides. 

Methods of preparation and relative value of Bordeaux mixtures, 0. Bijti*eb 
(Off. Bpt. Bess. Intermt Cong. Vit, 191$. pp. 151-160) .—This is a general re¬ 
view of the subject, with some special reference to use on the grapevine. Some 
experimental data on the effect of temperature, strength in cupric sulphate, and 
ratio of CUSO 4 to CaO on the rate of deterioration of Bordeaux mixtures; the 
relative toxicity of neutral and alkaline Bordeaux mixtures to the spores of 
Bhptophthora infesims and Flusmopara vitieola; the effect of the method of 
mixing on the adhesiveness of Bordeaux mixture; and the relative^ rate of 


a Analyst, 12 (1887), p. TO. 

® Analyst, 11 <1886), pp. 168, 164. 
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settlement at tlie end of two hours of 1 per cent Bordeaux mixture at the rate 
of 1:1 prepared in various ways are also submitted. 

The sterilization of fruit and vegetables for the home (C'e/iL Committee 
Nat FatrioL Orgam. IPnbs.}, No. 4 > U916), pp. 22, figs. 7}.“—This pamphlet 
briefly discusses tlie types of containers best suited for various fruits and vege- 
tableSf selection and preparation of materials for canning, various methods of 
sterilization, and general notes on defects often observed in the canned products. 

The sterilization of fruit and vegetables for the market {Cent. Com w if tee 
Nat. Patriot. Orpczti^. [Ihdjs.], 2fo. 5 {WIG}, pp. 15), —This pamphlet describes 
very brieily tlie stages in the production of canned goods for the market. The 
various processes of sterilization are indicated and time-tables for steriiizatioa 
included. 

The recovery of potash from alunite, W. H. Waggaman and d. A. CtJLiXN 
(17. 8. Dept. Agr. Bui . Jfl5 (1916), pp. 14, fig. 1 ).—The geological occurrence and 
origin of aiunite, the location, extent, and accessibility of the Utah alunites, 
the production of alum, and earlier methods for the production of potash from 
the mineral are briefly discussed. 

Experimental data obtained in igniting 11 samples of aiunite from the iincie- 
velopecl hut readily accessible area north of Marysvale, Utah, at different tem¬ 
peratures and subsequently .leaching the residues with water are given. A 
temperature between 750 and 800° C. was found to be the best for the com¬ 
plete extraction of potash with the minimum amount of water. Above 800° a 
fixation of potash took place, especially in samples containing much silica. 

In determining the influence of the fineness of the material on the subsequent 
extraction of potash it was shown that nothing was gained by grinding the 
material finer than will pass a 60-mesh sieve. 

In connection with the economic considerations of the industry it is suggested 
that it would prove more economical to ship the mineral East, taking advan¬ 
tage of the lower freight rates on raw material, than to manufacture the fin¬ 
ished products near the mines, since practically all the finished products have 
their market in the East. 

Hemp htirds as paper-making material, L. H. Dewey and J. L. Meesill 
(U. S, Dept. Agr. But. 404 (1916), pp. 25, figs. 4).—^This bulletin is divided into 
two parts, the production and handling of hemp hurds and the manufacture 
of paper from hemp hurds. 

By proper treatment of the hemp hurds a paper stock was obtained from 
which a finished product that could be classed, according to official tests, as 
a number one machine-finished printing paper was produced. The bulletin itself 
is printed on some of this paper. 

Data relative to the cooking of the hemp hurds and to the official tests of 
the finished product are submitted in tabular form. Industrial and economic 
aspects of the possibilities of the industry are also discussed. 

The effects of moisture introduced into the digester in the cooking of soda 
pulp, S. D. Weixs (Jour. Indus, and Engin. Cliem., 8 (WM), No. 7, pp, BGl, 
692, figs. 4), 
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Department of meteorology, J. E. Chtjech, Jb. (Nevada 8ta. Rpt, 1915, pp. 
46--56 ).—The wmrk of this department of the station on forecasting frost from 
mountain tops, relation of mountains and forests to the conservation of snow, 
and the temperature survey and relation of topography to the occurrence of 
frosi: is summarized. An annotated list of meteorological publications issued 
during the year is given and the importance of permanentiy maintaining & 
department of meteorology in the station is discussed. 
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Analyzing tlie recor<is at the summit of Mount Rose and at base stations of 
approximately 30 cold waves occurring during four years, it was found that 
five-sixths were felt both on the mountain and in the valley, but only* one-third 
of these occurred sufficiently early on the mountain to give adequate warnings 
below (E, S. K, 35, p. 505). 

From the snow studies the general conclusion is reached that “ forests are a 
direct protection to the snow, those trees being most effective which allow the 
snow to reach the ground and yet protect it from the sun and wind. Fir trees 
have been found much superior to pine as conservers of snow, and forests with 
glades more satisfactory than continuous forests. Windbreaks on the lips of 
canyons and on exposed slopes are indispensable for holding the snow.” The 
method of making estimates of stream flow based on the results of snow surveys 
is described. 

Investigations on the relation of topography to the occurrence of frost in 
continuation of those previously reported (B. S. R., 27, p. 240) furnished data 
which confirm earlier conclusions that, with elevation above the valley floor, 
there is a decrease both in the number of frosts and in the number of hours of 
orchard heating required, the decrease in the number of frosts with increase in 
elevation of 250 ft. in the Truckee Meadows having been found to be from 14 
to 5 and in duration of freezing temperatures from at least 40 hours to 10. 
Also, except in abnormal years or in the coldest places, an average of two 
heatings each season will save the fruit. Moreover, it seems probable that at 
28® F. or higher, except when the fruit is setting, no heating will be necessary 
to assure a moderate crop. ... A simple rule has been devised for forecast¬ 
ing the probable maximum intensity of frost, namely, to subtract from the 
maximum temperature of the day on which the forecast is made the fall in 
temperature that normally occurs during the night when the w^eather is clear. 
Id the spring at Reno this fall in temperature is 30 to 32°. Therefore, with a 
maximum temperature of 65° the minimum temperature should not be lower 
than 33°,” 

The studies on the effect of site and blossom development and frost injury are 
abstracted on page 40. 

A method of forecasting the maximum summer level in Xfake Tahoe from 
one to four months in advance, H. F. Auciatobe (U. 8. Mo> Weather Rev.., 44 
(iai6), 7, pp. 407-409).—A proposed method which has been tested for two 

successive seasons with satisfactory results is based upon the inches of snow 
(melted) failing monthly from December to April at nine stations in the 
Truckee-Tahoe watershed (519 square miles). Tables are given showing the 
average cumulative snowfall of these months at the nine stations during six 
seasons and the average cumulative changes in the level of the lake from Decem¬ 
ber to July, 1910-1915. The average change in level is found to be proportional 
within certain limits to the average snowfall. Knowing the variation of the 
actual snowfall from the average, it is easy to calculate the probable change 
In lake level 

w The results obtained in 1915, a season of light snowfall, and those for 1916, 
a season of heavy snowfall, Indicate, that the proposed method is practical, 
and that the estimates based on snowfall records for four stations are of 
practically the same degree of accuracy as those based on a larger number of 
records.” 

The persistence of wet and «iry weather, E. Y. Newnham (Qismt. Jcwr. 

Met ILmdmh 4^ ii916), Yo. i79, pp. lSS-Xe2, figs, S; ahs, m U. 8, Mo, 
Weathm^ 44 Mo, 7, p. S93).—^Analyzing the rainfall records of sev¬ 

eral British stations by modern statistical methods, the author reaches the 
inclusion *'that during a long spell of wet weather there are no grounds for 
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expecting finer conditions merely because the unsettled weather has lasted io 
long; and similarly that during fine weather the chances of continiied drought 
become greater the longer the fine weather lasts, at any rate for spells of a 
length commonly met with. What happens when the length of the spell reaches 
a Quite abnormal value must remain doubtful, but it seems reasonable to sup¬ 
pose the probability reaches a constant value.” 

Monthly Weather Beview (U. S. Mo. Weather Rev., 44 (1916), Wos. 7, pp. 
881-429, pU. 8, figs. 4l 8, pp. 4^1-498, pis. 29, figs. 18 ).—In addition to weather 
forecasts, river and flood observations, and seismologica! reports for July and 
August, ®16; lists of additions to the Weather Bureau Library and of recent 
papers on meteorology and seismology; notes on the weather of the months; 
solar and sky radiation measurements at Washington, D. 0., during July and 
August, 1916; condensed climatological summaries; and the usual climatological 
tables and charts, these numbers contain the following articles: 

No. 7 .—Initial Investigations in the Upper Air of Australia, by G. Taylor 
(abs.) ; Classification of the Hydrometeors, by G. Hellmann; The Variability 
of Temperature, by A. Angot; Weather Forecasting in the United States; The 
Persistence of Wet and Dry Weather, by E. Y. Newnliam (abs.) (see p. 18); 
New South Wales Eainfall (illus.), by D. J. Mares; “Act of God” defined; 
Hurricane of July 5, 1916, at Pensacola, Fla., by W. F. Reed, Jr.; Hurricane 
of July 5-6, 1916, at Mobile, Ala., by A. Ashenberger; The Tropical Hurricane 
of July 5, 1916, in Louisiana, by L M. Cline; South Carolina Hurricane 
of July lS-14, 1916 (illus.), by J. H. Scott; A Method of Forecasting the 
Maximum Summer Level in Lake Tahoe from One to Four Months in Advance, 
by H, F. Alciatore (see p. 18); and Annual Else in the Columbia River, by P. D. 
Young (abs,). 

No. 8.—^High Haze over the Southwestern United States during July to 
September, 1916, by H. H. Kimball; Atmospheric Refraction at Mount Hamilton, 
Cal, (illus.); On the Abnormal Propagation of Sound Waves in the Atmosphere 
(illus.), by S. Fujiwhara (abs.); Auroras Observed during August, 1916; 
Distribution of Precipitation in China during the Typhoons of the Summer of 
1911 (illus.), by Co-CMng Chu; Radiation Equilibrium and Atmospheric Radia¬ 
tion, by B, Emden (abs.); A Tornado in Utah, by A. W. Stevens; The Govern¬ 
ment Safety-first Train, 1916 (illus.), by R. H. Pinch; Graphical Method of 
Showing the Daily Weather, by E. T, Quayle (abs.); Tower Cloud at San Juan, 
P. B., by P. B. Hartwell; Extensions of U. S. Weather Bureau Service; and 
The North Carolina Earthquake of August 26, 1916, by R. H, Finch. 

The fertilizing value of rain and snow, F. T. Shutt {Canada Rxpt. Farms 
RpU. 1915, pp. 160-162). —The data for the eighth year of this investigation 
(E. S. R., 83, p. 716), are reported. These are taken to indicate that “the 
amount of soluble nitrogen compounds that may serve as food for crops as 
furnished annually by the rain and snow is not large and can not be regarded 
as an important factor in adding to the solTs store of nitrogen. . , , Since 
this nitrogen is furnished in an immediately available form, chiefly during 
the growing season, the precipitation does act as a fertilizing agent of some 
value.” 

Meteorological observations at the Massachusetts Agricultural Experi¬ 
ment Station, J. E. Ostkander and J. S, Sims {Massachmetts 8ta. Met, SuU, 
S$3, SS4 {1916), pp. 4 each ).—Summaries of observations at Amherat, Mass., 
on pressure, temperature, humidity, precipitation, wind, sunshine, cloudiness, 
and casual phenomena during September and October, 1916, are presented. 
The data are briefly discussed in general notes on the weather of each month. 
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Sail survey of Jefferson County? Arkansas, B. W. TiLLMArc, R. S. Bush, 
W. B>. Cg 3 b, C. LorxsBTjsY, and. G. G. Stbickland (T. B. Dept Agr., Advance 
Sheets Field Opcrafmhs Birr. SoiU, 1915, pp. S.% fig. 1, map i).—TMs survey, 
made in cooperation witn tire Arkansas Exp^ermient Statioo and issued Septem¬ 
ber 25, 1916, deals with the soils of an area of 561,920 acres in southeast- 
central Arkansas, whicii comprises t'vo general divisions, an ui'dand plain 
In the vrestern part of tise eoantp and a lovrer river flood plain. The upland 
is prevailingly level, T.vith small unculating to gentlj rolling areas. Tlie lowland, 
or river bottom, section is a nearly level plain bordering the Arkansas Slver, 
with narrow estensicms reaching Into the upland along the smaller streams.” 

The drainage of mneh of the forested upland is defldent, owing to the level 
topography." 

The soils are classed as upland or sedimentary soils and lowland alluvial 
soils. Tvrenry-two soil types of 10 series are mapped, of which the Portland 
clay and very line sandy loam and the Caddo silt loam cover 17.S, 16.9, and 13.7 
per cent of the area, respectively. 

Kankakee County soils, C. G. Kopkins, J. G. Mosier, E. Van xAlstine, and 
P. W. Gaeeett StG. Soil Ept, IS {1916}, pp. 72, pis. 2, figs. 10 ).—TMs 

is the thirteenth of the Iliinols county soil reports. Kankakee County is located 
in eastern Iliiaois and has been covered completely by the Illinoisan and the 
early 'Wlseonslii glaciations. 

The soils of the county are divided into upland prairie soils rich In organic 
matter, upland timber soils, terrace soils, late swamp and bottom land soils, 
and niiseellaneoiis soil types. The brown silt loam prairie soils cover 95.74 
per cent of the area, tlie brown sandy loam terrace soils 31.63 per cent, and 
the browTi sandy loam prairie soils 13.12 per cent. The variation among the 
different types of soil in Kankakee County wflth respect to their content of 
important plant food elements is very marked. The deep peat contains in the 
plowed soil of an acre thirty times as much nitrogen a.s the dune sand, and 
about five times as much nitrogen but only one-fiftli as much potassium as 
the brown silt loam. The total supply of phosphorus in the surface soil varies 
from 560 lbs. per acre on the upland and 720 lbs. on the terrace, in the yellow- 
gray sandy loams, to 2,20t) lbs. in the black clay loam terrace. The magnesium 
and _ calcium vary from about 3,000 or 4,000 lbs. in the lighter terrace soils to 
15,<300 or 20,000 lbs. in some other types. Some types contain an abundance 
of limestone, while others are practically neutral or slightly acid, and still 
others, such as the browm-gray silt loam on tight clay and the j’ellow^-gray 
sandy loam (both terrace soils) and all upland timber soils, are distinctly 
acid in the surface, more strongly acid in the subsurface, and sometimes devoid 
of limestone even in the subsoil. More than 90 per cent of the soils of the 
county contain no limestone in the surface or subsurface to a depth of 20 in,” 

Seconnoissaiace soil survey of north part of north-central 'Wisconsin, W. X 
GeiB, a. E. TaTXOR, h. R. SCHOENMANN, C. C. THOJIPSON, T. X, DUNNEWAUU, 
W. C. Boabdman, C. B. Post, and A. R. Aebeet (U. Dept Agr., Advance 
Sheets Field Opemiiom Bnn SrAIs, 19U, pp, 76, pis. 6, figs. 2, map 1).—-This 
survey, made in cooperation with the Wisconsin Geological and Natural History 
survey and Issued September 15, 1916, deals with the soils of an area of 2,828,160 
acres in north-central Wisconsin, the topographic features of which are charac¬ 
teristic of a glacial region. The surface varies from level to rolling and hilly. 
Including peat and rough stony land, 25 soil types of 9 series are mapped of 
which peat covers 20.4, Gloucester sandy loam 15.9, Spencer silt loam 15.1, and 
Gloucester fine sandy loam 13.9 per cent of the area. 
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Studies on soils, I, F» E. Bice {•Trmr, Cliem., 20 (1016). Jf/. S, pp. 

214-227, fiff, 1; al)S. m Cheni, Ahs., 10 (1916), Jo. 11. p. 1568; Jour. Ckem. Boa 
ILonSonJ, 1X0 {1916}, Wo. $4S, I, p. 360). — Laboratory experiments condaetefl at 
the New York State College of Agricnlture with a number of soils collected 
from various parts of Mew York are reported. 

The resalts are taken to indicate that “ when so-called ‘ acid' soils are shaken 
with salt solutions, part of the cation of the salt is adsorbed andean equiralent 
quantity of bases from the soil is given up to the solution. The extracts, thus 
oMained, show greater acidity than that of the salt solatioss themselves. This 
can be accounted for by the fact that one of the bases present is aluminum, 
which does not securely hold its share of the acid, but through hydrolysis 
hydrated aluininuni oxid is formed along with equivalent qiiaiitities of free 
icid. The former being slightly ionized, possibly in a colloidal conditioii, and 
the latter more or less strongly ionized, the resultant solution is quite acid. 

‘‘Acid soils rarely contain waiter-soluble acid; but one case of mineral soil 
and one of muck soil w’as found that did yield an acid to water. Basic soils (as 
distinguished from ‘acid’ soils) gave up to salt solutions more base than is 
adsorbed. But as they are also found to give up to water quantities of base 
sufficient to produce solutions of alkaline reaction, this should not be considered 
entirely a phenomenon of basic exchange, but of simple solution of the excess 
of base.” 

Studies on soil colloids, I, Flocculation of soil colloidal solutions, M. I. 
WoLKOFF (Soil Set., 1 {1916), Wo. 6, pp. $85-601, ftps. S). —Experiments con¬ 
ducted at the Michigan Agricultural College to study the behavior of brick 
yard clay, silt loam soil, muck, peaty muck, and kaolin with respect to different 
electrolytes, in order better to understand the phenomenon of flocculation in the 
soil, are reported. Sixty-seven acid, salt, and alkali solutions were used in 
fifth-normal strength. 

It was found that “ besides the fact that the flocculating efficiency of different 
electrolytes with the same colloidal solution is different, the results show that 
the efficiency of the same electrolyte with the solutions from different soils 
varies considerably, depending largely upon the chemical composition of the 
soils. Schulze’s valency law does not hold true with the soil colloidal solu¬ 
tions studied. Humic materials hinder the coagulating power of the electrolytes. 
It takes a greater amount of electrolyte for a flocculation of a more concen¬ 
trated soil colloidal solution than that for a less concentrated one. In the floc¬ 
culation of the soil colloidal solutions by the electrolyte, the reaction obeys, 
within the experimental error, the law of mass action.” 

Bactetial numbers in soils at different depths and in different seasons of 
the year, S. A. WASSMAr^ {Soil Set., 1 (1916), No. //, pp. 363~SS0, figs. 6).—A 
brief review of the work of others bearing on the subject is followed by a 
report of experiments conducted at Rutgers College on the bacterial numbers 
in loam and clay loam soils. 

It was found that “ the greatest number of bacteria were at a depth of 1 in. 
in the soils that are under shade all the year round. Garden soil gave on the 
average the largest numbers 4 in. from the surface. There was a regular 
decrease in numbers of organisms from a depth of 1 in. . . . down to a depth of 
30 in. The greatest decrease in numbers between any two consecutive depths 
of sampling occurred between the first and the fourth, or the fourth and the 
eighth inches. The meadow soil gave the largest bacterial counts at a depth of 
1 in.' of all the soils. . . . The forest soil, though showing a high carbon and 
nitrogen content, gave the lowest bacterial counts. . . . 

"The numbers of bacteria in the soils studied were not governed either by 
the moisture content of the different soils or the nitrogen and carbon contents. 
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There was a gradual decrease in the lime reauirement of tlie soils from the 
surface down to a depth of SO in., except in the meadow soli There was also 
a more or less gi^adnal decrease in the nitrogen and carbon content of the 
different soils from the surface down to a depth of 30 in. . . . 

“ Frozen soil, though showing a high bacterial content, did not give the 
largest bacterial numbers through the year. . , , The time of maximnin 
bacterial numbers during the year varied with the different soils thronglioiit 
the year; no two soils showed their maximum bacterial content at the time of 
any one sampling.” 

A list of 30 references to literature bearing on the subject is appended. 

Some factors that influence nitrate formation in acid soils, E. B. Fbh© and 
E. J. GmJiL {Soil Scl, 1 (ISIS), A^o. PP- S11SS8, pi. i).—Experiments con- 
ciucted at the Wisconsin Experiment Station with neutral silt loam, acid sand^ 
acid silt loam, and acid peat soils are reported. “The following phases of 
nitrification were investigated: (1) A study of the occurrence of nitrate¬ 
forming bacteria in acid soils and their relation to the organisms commonly 
found in neutral soils, (2) a comparison of nitrification of organic and inorganic 
substances in acid and neutral soils, and (3) a comparison of the effect of 
calcium carbonate on ainmonification and nitrification of organic substances. . . . 

“It was found that the formation of ammonia from casein takes place so 
rapidly in acid soils that for several weeks after the nitrogenous substance, is 
added the production of nitrates is not limited by lack of ammonia. The forma¬ 
tion of nitrates in acid sand and acid peat takes place very slowly. In add 
silt loam or the neutral slit loam nitrification takes place much more rapidly. 
The feeble nitrifying power of the sand and peat, as shown by inoculating 
these soils with an active culture of the nitrifying bacteria, is largely due to 
the condition of the soil. Apparently the nitrifying flora of silt loam when, 
transferred to a neutral soil is as active in the formation of nitrates as the 
flora from silt loam. 

“ In the case of the acid soils it seems that the nature of the compound to 
be nitrified plays an important part. For example, in acid soils organic nitrogen 
nitrifies much more rapidly than nitrogen from ammonium sulphate. In non¬ 
acid soils the reverse is true—ammonium sulphate nitrifies more rapidly. This 
is true regardless of the source of the nitrifying bacteria. 

“ It seems that acid soils do not possess a strain of nitrifying bacteria espe¬ 
cially resistant to soil acidity. In the presence of organic nitrogenous sub¬ 
stances, as casein and gelatin, calcium carbonate did not permanently increase 
the accumulation of nitrates. For a short interval, one or two weeks, calcium 
carbonate stimulates nitrate formation; later the reverse is true and there is a 
decided decrease in the treated series. Apparently the reduction of nitrates is 
largely due to bacteria. It has been found that in the treated soil there is an 
enormous multiplication of the nitrate-assimilating bacteria. When stored 
under conditions that prevent leaching, all of the soils showed a gain in nitrate 
nitrogen. It seems that in silt loam nitrification increases soil acidity, and thus 
it becomes necessary to add a basic substance in order to keep the process 
going. . . . 

“ Considering the data as a whole, it seems that under laboratory conditions 
the beneficial effect of calcium carbonate on plant growth must be accounted 
for by some processes other than the direct effect on nitrification.” 

Studies in sulfofication> P. E. Bbown and H, W. Johkson (Boil 1 
(1916), No, 4f PP* 539-50S).—Further experiments conducted at the Iowa Ex¬ 
periment Station along the lines of those previously noted (B. S. E., 34, p, 19), 
which were planned “ to throw some light upon the problem of the relative 
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offects of ^;'ypsnm, acid phosphate, rock phosphate, alone and with gypsum, and 
nioiiocalcliim pliosplmte on snlfoflcation, on anunonification, and on the yields 
of oats in pots in the greenhonse,'’ are reported. The soil iisetl was a loam, high 
in organic matter and having a basic reaction. 

It was found that “ the sulphate content of the ^soiI varied only slightly from 
one sampling to the next. There were no sudden or striking changes in the 
amount of sulphates present in the soil kept fallow in the greeulioiise. The 
sulphate content of soils in the field is subject to the same influences as the 
nitrate content, but the effects are probably much less pronounced. 

“ Calcium sulphate, monocalciuin phosphate, acid phosphate, rock pliospliate, 
and rock phosphate plus gypsum increased the sulfofying power of the soil. The 
sulphate alone and pliospliates alone had greater effects than combinations of 
the two materials, as in acid phosphate. All the materials used increased the 
ammonifying pow'er of the soil, but the differences between tlm effects of the 
various substances v'ere not pronounced. The rock phosphate had less efthct, 
however, than the other materials. 

“ The sulfofication tests and ammonification tests did not always rim parallel, 
although very similar effects of the materials used on the two processes were 
noted. The phosplionis fertilizers, except monocalciuin phosphate, increased 
the yield of oats, the acid phospluite to a greater extent than the rock phosphate. 
The sulphate had no effect on the crop yield. . . . 

“ The crop yields, sulfoiication, and ammonification results were not always 
parallel. In general it appeared that on this soil increases in sulfofication were 
not necessarily parallel with increases in yields. The ammonification results 
were not conclusive, but indicate that materials supplying plant food constituents 
which are lacking in the soil may be of double value because of Increases in the 
production of other plant food constituents in an available form.” 

Further experiments with a heavy black wmodland soil, a typical river bank 
sand in sod, two humus soils, and a river terrace cornfield soil are also reported, 
the purpose of which was to ascertain wdiether the 10-day incubation period 
allowed the greatest differentiation between the sulfofying powers of soils from 
different sources and under varying treatments. Shorter periods of incuba¬ 
tion were eliminated . . . and the tests w'ere carried out at 7, 10, 12, and 14 
day periods.” The effects of gypsum, calcium carbonate, and magnesium car- 
l.>onate on sulfofication were also studied. 

It wms found that “ in the use of the free-sulphur-fresli-soil method for testing 
the sulfofying power of soils the incubation period should be 14 days at room 
tomperatiire to give the most conclusive results. Ten days’ Ineiibatioii gave the 
relative sulfoTying potvers of soils quite accurately, but the differences were 
much more distinctive for the longer period. 

“ Gaiciiim sulphate in ordinary applications had no detrimental effect on 
siilfoficatioii, but very large applications might decrease the rate of oxidation 
of sulphur. Calcium carbonate in ordinary applications on acid soils increased 
snlfofication considerably and even in excessive amounts affected sulphur oxida¬ 
tion favorably. Magnesium carbonate in small amounts increased sulfofication, 
but in large amounts depressed it even below that in the same soil with its 
acidity unneiitralizecl. Magnesium carbonate and calcium carbonate in combina¬ 
tion exerted a beneficial influence on sulfofication when used in small amounts. 
Larger applications, how’ever, depressed the oxidation of suipliur. The effects 
of the combined material w^ere less than those of the calcium carbonate alone.” 

Some effects of litter on the fermentation of manure, W. E. Tottinoham 
{Jow\ Imlm. mid Engin. Chem-., 8 {19X6), No. 6, pp. 511-515, figs. 4 )-—Experi¬ 
ments eonclucted at the Wisconsin Experiment Station on the cbemicai,changes 
72628'^—17-S 
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in a fermenting mixtiire of manure and shavings, as compared with straw- 
littered iiiaiiiire and iiiilittered nianiire, are reported. A basal manure prepared 
by mixing one part weight of fresh horse manure with two parts fresh cow 
manure and litters prepared hy sifting finely cut oat straw, oak shavings, and 
Georgia pine shavings to uniform size, "were used. Twenty-five ibs. of manure 
were mixed with 2 lbs. of litter. 

It was found that “ the loss of total organic matter during 12 weeks of fer¬ 
mentation ranged from 33 to 51 per cent. It wms most rapid and greatest in 
the straw-littered manure, where bacteria were most numerous.” 

The water-soluble organic matter, ranging from 10 to 13 per cent of the 
total organic matter in the fresh manures, decreased continuously during 12 
weeks of fermentation with the loss of from 60 to 80 per cent of the original 
amount, the loss being most rapid during the first two weeks. Humus ranging 
from 11.3 to 15.5 per cent of the total organic matter in the fresh manures 
decreased continuously, but more gradually than the water-soluble organic 
matter, during 12 weeks from 26 to 35 per cent The losses from the littered 
manures were nearly equal and about one-third greater than from the control 
manure. 

The Avater-soluble ash, ranging from 37.5 to 40.9 per cent of the total ash in 
the fresh manures, decreased gradually in all of the manures during 12 weeks 
of fermentation. The decrease ranged from 14 to 30 per cent of the amount 
originally soluble, being less in the straw^-littered manure than in the other lots. 

“The total nitrogen increased in all the manures until the fourth week of 
fermentation, the gains ranging from S per cent of the original amount in the 
control manure to 20 per cent in the straw-littered manure. More or less rapid 
loss of nitrogen occurred from the fourth to the eighth week of fermentation. 
After twelve Aveeks a net loss of nitrogen obtained in all of the manures. This 
net loss ranged from 3 to 13 per cent of the original amount of nitrogen, being 
less in the stra-w-Iittered manure than in the other manures. 

“ The water-soluble nitrogen decreased rapidly in all of the manures during 
the first four weeks. It suifered greater loss than any other constituent inves¬ 
tigated, its curve being quite similar to that of the total organic matter. This 
constituent formed from 41,4 to 48,4 per cent of the total nitrogen at the begin¬ 
ning of the investigation. Losses of the water-soluble nitrogen ranged from 
77 to 90 per cent of the original amounts and were somewhat greater in the 
shavings-littered manures than in the other lots. 

“ Humus nitrogen formed from 46.8 to 56.8 per cent of the total nitrogen in 
the fresh manures. Losses of this constituent ranged from 2 to 10 per cent 
of the original amounts, being greatest in the control manure. The fluctuation 
was similar in all of the manures, the humus nitrogen decreasing 10 to 20 per 
cent during the first four to eight weeks of fermentation and then gradually in¬ 
creasing. 

“ Ammonlacal nitrogen formed only 0.7 to 1.2 per cent of the total nitrogen 
at the beginning of the experiment. It rose to a maximum value in the control 
and shavings-littered manures during the first two weeks of fermentation, 
thereafter rapidly decreasing to about the original value after four Tveeks. In 
the straw-littered manure, on the other hand, the^ maximum production of 
ammonia waS' attained and passed gradually at about the fourth week. Am¬ 
mon iacal nitrogen reached its greatest value in the control manure. In all 
cases, however, its values, ranging from O.o to 6.6 per cent of the total nitrogen, 
were too low to allow the placing of great importance on its fluctuations.” 

Fertilizer experiments, F. T. Shutt {Canada Farms Epts, 1915, pp, 

95-119),—k number of different fertilizer experiments begun in 1913 at Fred- 



1017 ] 


SOILS—FEETILIZEES. 


ericton, N. B., and Keiitville, N. S., and in 1914 at Agassis, B. G., are reported, 
from wliieli tlie following conclusions are dra'^vn: 

“A judicious and rational use of fertilizers may in a very large number of 
instances, be depended upon to yield a profit Injudiciously applied a mone¬ 
tary loss may result. With certain crops, especially potatoes and roots, 
the yield may be largely increased by fertilizers, frecpiently doubled. The 
proft obtained, over and above the cost of fertilizer, should always be calculatofl, 
and not merely the increase in yield noted. . . , In general, it is advisable to 
use a complete fertilizer. . . . 

“ Fertilizers give increases in crop yields on many types of soil; even those 
soils which are considered fairly rich frequently yield increases, though these 
increases'may not in all cases show a profit after deducting the cost of the 
fertilizer. Large dressings of fertilizer do not necessarily mean large increases 
in yield or large net profits. In experiments with potatoes, the profitable 
application has seldom exceeded 400 lbs. per acre. . . . 

The manipulation of fertilizer formulas to meet the specific requirements 
of certain crops, as frequently practiced and advertised by fertilizer manufac¬ 
turers is of little significance.” 

Brotein decomposition in soils, B. C. Lathbop (Soil Set., 1 (1916). Ao. $, pp, 
599-QS2 ),—Experiments to determine the changes taking place in dried blood 
in a fine sandy loam soil are reported. 

The ammoiiification of the dried blood in the soil during the first 86 days 
was very rapid, after which time the amount of ammonia produced and the 
rate of amnionification decreased markedly until the end of the experiment. At 
the end of the experiment the rate of transformation of hydrolyzable nitrogen 
into ammonia nitrogen in the soil was but about 10 per cent of the rate observed 
after the decomposition had been proceeding for 18 days. During the 240 days 
of the experiment 79 per cent or more of the nitrogen of the dried blood proteins 
was converted into ammonia nitrogen. 

“ The ammonia produced during the decomposition of the dried blood was 
derived from (1) the hydrolytic cleavage of the proteins of the dried blood, as 
evidenced by the rapid vanishing of the amid compounds from the soil during 
the first five days of the experiment; and (2) from the decomposition by the 
micro-organisms of the products resulting from the hydrolytic cleavage of the 
proteins. , . . With the exception of the amid compounds, lysin seems to have 
disappeared most rapidly and completely from the soil. The monoamino adds 
contributed about 89 per cent of their nitrogen to the formation of ammonia, 
and arginiii and histidiii each contributed about S3 per cent. 

An analysis of the figures obtained by the Van Blyke method points to the 
generation of new protein materials in the soil. This is indicated by (1) the 
unequal loss of monoamino acids and hydrolyzable nitrogen from the soil dur¬ 
ing the early stages, (2) by an increase in amid nitrogen during the early 
stages, (3) by an increase in histodin nitrogen during the early stages, (4) by 
an increase in arginin nitrogen during the later stages, and (5) by an increase 
in lysin nitrogen during-the later stages. This new form of protein seems to 
be more resistant to the action of the micro-organisms than were the proteins 
of the dried blood, since the amid compounds of the dried blood vanished 
very largely from the soil in five days, but the amid compounds produced in the 
soil decreased only to the extent of 57 per cent during the remaming 222 days 
of the experiment, and also since the Ij^sin of the dried blood almost entirely 
disappeared from the soils during the first 86 days of the experiment, but during 
the last 154 days of the experiment a continual Increase in this form of nitrogen 
was observed. 
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“ Proteiii"like .siib.staiiees, nonextracPible by clistilled water but extractable 
by 1 per I'cnt sotlliiiii bydroxicl .selutieai, were iFielatcd from tlie soil after tlie 
dried had decomposed for 2o0 days,’* 

A bsfc of (jO rereiHeiccs to literature l>earin.a; on the subject is appended. 

Potasii salts, 1915, W. G. Phaijon {if. S. (teal, f^'urvcy, ]\!mcrul Rotuniree^ of 
the United RIaics, IfltS, pi. 2, pp. .b5-i;?d),—This bulletin .c:lv(‘s a .a’euera'I revievv 
oC clouiesiJe (.Hsnditions wifii r(*fei\aice to the production and source's of potasfi, 
toffcilier with a !)rief description of t>rocesses involved in prodiictlfui, and simple 
tests for potasli ]}y W. B. Hicks. 

It is stated flint In 1015 soluble potash salts were produced in this country 
valued at ,$042,000, ‘‘By-product potash from cement manufacture has become 
a reality at Riverside, Gal. Potassium sulphate from aliinite v'as first placed 
on the market late in October, 1915, at H’arysvale, Utah. An important prodiic- 
tion of potash salt>s is announced from Jesse Lake, near Hofiland, western 
Nebraska. Some potasli wris marketed in the form of dried kelp, wliich, how¬ 
ever, must ])e considered of organic rather than mineral origin. Without much 
doubt, potash salts were produced in small quantity from feldspar or other 
silicate rocks and incorporated into mixed fertilizers without intermediate 
refinement, . . . 

“ Active operations are in progress in Oalifornla at Searles Lake and at 
Keeler, on the shore of Owens Lake, and the by-product bittern at the solar 
evaporation plants on San Francisco Bay has also received some attention. In 
Utah, near Great Salt Lake, as is reported, one company is erecting a plant and 
another plant will soon be begun at the south end of the lake. An additional 
plant is also planned for Marysvale for work on aluiilte. , . . 

“The imports of refined potash salts (all from Germany), which include the 
80 per cent chlorid used in agriculture, were a])out one-fourth in 1915 wliat 
they were In 1913, the la.st normal year, and the imports of kainit and manure 
salts were about 3 per cent of those in 1913. All the imports of potash salts 
taken together anioiinted in 1915 to about oiie-tenth of recent imports under 
normal conditions.” 

Attention Is also drawn to what appear to be promising foreign potash 
deposits in Spain and Chile. 

A iubliogiTipby of 56 works hearing on the subject is appended. 

The oxidation of sulphur in soils as a means of increasing the availability 
of mineral x3hospliates, J. G. Ljpman, H. C. McLean, iuid II. G. Lint (RoU Rei, 
1 (1916), No. 0, pp. 939-599 ).—Experiments conducteci at the New Jersey Ex¬ 
periment Stations \vitli pure sea sand, lena<dous red silt l(K‘im, nnd medium 
loam soil to detcunnine the influence of sulphur oxi<Iation on llie jivoilobility {)f 
rock phosphate are rei’>orted. Five gm. of sulphur and 15 gm. of ro(*k pliosplmto 
were added to 100-gm. quantities of the soils. 

It was found that “ elementary sulphur is readily oxidized in soils containing 
siilfofying bacteria and offering favorable (toiiditions for the development of 
these organisms. The oxidation of sulphur in soils may letul to the accumula¬ 
tion of large quantities of sulphuric acid. The sulphuric acid formed in the 
' oxidation of sulphur by bacteria readily reacts with basic substances. Trlcalcic 
phosphate, wdien added to soils or soil mixtures in which sulfoficatioii is 
active, may react with the sulphuric acid formed, and may then furnish avail¬ 
able phosphoric acid to crops. The facts recorded above justify the claim that 
compost heaps in which siilfofication is active may be utilized for the produc¬ 
tion of available phosphoric acid out of insoluble pliosplmtes.” 

The infiueiice of liming on the productiveness of certain soils, P. T. Shutt 
(Canadd Ej'pt. Farms Rpts. 1015, pp. Chemical aiuilyses of acid soil 

from Cap Rouge, Quebec, are reported, the results of which are taken to indicate 
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iliat the soil is relatively rich in the essentkil eleirieiits of fertility Irafc markedly 
deficient in line. Plat experiineiits v;itii barley, oats, wheat, peas, ami roots 
showed that Ilniiiig at the rate of two tons per acre was markedly beiieticlal to 
barley ami peas, and slightly beneilciai to oats, wheat, and roots. 

Fertilizing materials, F. T. Shutt {Cfdinda ExpL Farms Rpis. 1915, pp. 
115-127 ).—Analyses of limestones, crushed clam shells, marls, wood ashes, 
mucks, peats, river and tidal muds, and certain by-products from manufactur¬ 
ing processes, are reported. 

AGSICULTUSAL lOTAMf. 

Agriculture and native vegetation in Peru, O. F. Cook (Jour. Wash. Acad. 
ScL, 6 (IBIG), No. 10, pp. 284-292, figs. 2). —Opportunity for studying the rela¬ 
tions of agriculture to forest vegetation in soutiiern Peru and Bolivia having 
been afforded, tlie author has given an account of the biological conditions favor¬ 
ing forest growth, the present and former forest flora in the Andes, the habits 
of surviving native trees, the influence of forest fires, and the agricultural 
habits of the people. 

The vegetation of a desert mountain range as conditioned by climatic 
factors, P. Shreve {Carncine Inst. Waslmigion Pub. 217 {1915), pp. 112, pis. 37, 
figs. IS). —Results are given of a study covering several years of the ecology of 
the Santa Catalina Mountains, near Tucson, Ariz. The author recognizes 
three proraioeiit divisions, desert, semidesert or shrub, and forest regions. The 
vegetation of each region is described, and an attempt is made to correlate the 
plant life with the climatic factors, which were carefully determined. 

Characters of plants grown in salt water and heredity, P. Lesage (Rev, 
Gen, Bot., 28 (1916), No. 226, pp. 82-44) •—The author carried on a series of ex¬ 
periments during 1911 to 1915 to determine whether the differences observable 
between Lepidium saiivuni grown in surface water and that grown in sea water 
or weaker concentrations of salts are persistent and hereditary. 

It is stated that of the various modifications produced in the specimens 
grown in salt water, so far as yet studied, only three (admittedly correlatives) 
appear to slaw a tendency to persist, namely, decreased size, diminished propor¬ 
tion of large seeds, and diminution of the average size of the seeds. 

Hote on an orderly dissimilarity in inheritance from difi'ereiit parts of a 
plant, W. Bateson and Caeoline Petxew (Proc. Roij. Soc. [London], Fer. B, 
89 {1916}, No. B 612, pp. 174, 175). —Reporting a continuance of studies pre¬ 
viously noted (B. S. R., 34, p. 41), the authors state that they have followed 
up the suggestion given by the fact that in the Intermediate forms previously 
described the characters may change iwogressively with growth, the lower 
parts being more typelike, the upper more roguelike, while only the lowest 
leaves of the Px plants show any influence of the type parent. These observa¬ 
tions suggest that when the offspring consists of'a mixture of types and rogues, 
the types may be derived from the lower, and the rogues from the upper, parts. 

Having in 1915 saved the upper and the lower pods separately from many pea 
plants, tlie bulk of which u'ere reserved for further tests, the authors made a 
imeliminary trial with a few seeds. As a result, it is thought that a segTegatioii 
takes place in the soma of the plant such that the type elements are present 
especially in the lower parts, as had been surmised from the generation. It 
is, therefore, considered probable that the rogues w^hich are derived directly 
from typical plants are derived,predominantly from the apical pods. 

A hybzid between Tripsacnm and Enchlaena, G. N. Collins and J. H. 
IvEMPTON {Jo-ur. Wash. Aeud. Bel., 4 (1914), No^ 5, pp. 114-117).—It is stated 
that in studying the heredity of maize and related plants, a fertile hybrid be- 
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tween ’M. niemcmia and 1\ (taci'^loides has been socurert, prevloiis attempts hav¬ 
ing always given negative results, though Euehlpeiia. freely iiybiidrzes ivltli 

Oi: the lour liybrk! seeds idaiited April 8, 191S, only one genninated The 
seeilling was found to resemble the male parent, E, meimciina, in practically 
all discernible characters, and this reseinWaiiee contintied throughout the lif(“ 
of the plant. This plant is regarded as remarkable on account of the profound 
inoiidiologieal differenees between the parents (one of which is moreover strictly 
antmal, the other perennial, requiring several years to mature), and the com¬ 
pletely patroclinoiis characters of the hybrid. 

Patrogeuesis, a form of inheritance with the characters of the female 
parent completely excluded—a cross between two genera of grasses, Trip™ 
sacum and Euchlsena, G. N. Collins and J. H. Kemfton (Jour, Heredity, 7 
{1916), No. 3, pp. 106"118, figs. 8). —The one patroclinoiis hybrid reported above 
was grown from a Tripsacum seed to nialurity in the greenhouse, carefully 
guarded, and self-pollinated, producing a quantity of seed. The first generation 
plants were pollinated from a Florida Euchlmna and from two very late varieties 
of tropical corn, all these pollinations being successful. A few seeds represent¬ 
ing the results of each class of pollinations were planted in the greenhouse in 
December, 1913, but gave only 7 plants, one of which failed as a result ol! 
structural abnormalities ivhich are described. During the early stages, the 
remaining 6 i)lants behaved much as did the first generation plant, but later 
differences developed in some cases, which are described. Ifurther plantings 
(from the original lots of seed from the first generation plant), transplanted 
to the open or made directly in open soil, developed no abnormalities. 

In 1915,. experiments were conducted near San Diego, Cal., the long growing 
season affording the first opportunity for the hybrid to mature undisturbed. 
It is stated that the crosses betw’^een Tripsacum and Zea showed usually com¬ 
plete resemblance to the female parent, and it is thought possible that Zea 
pollen may have induced parthenogenesis in the Tripsacum plant. Studies to 
test this hypothesis have been instituted. 

In attempting to explain the fact that a cross between B. mexlcana, male, and 
T. dactyloules, female, has been carried over three generations ivithout ex¬ 
hibiting any characteristics of the female parent, it is thought that tivo hy¬ 
potheses may be presented, namely, that the characters of the female parent 
have been completely masked by those of the. male, or that the male nucleus 
developed in the ovary to the complete exclusion of the female, rei)reseiitiiig 
In a way the counterpart of parthenogenesis. The observed facts and circum¬ 
stances are thought to exclude the first hypothesis. If the second alternative 
be adopted, we are compelled, the authors hold, to look upon the results of the 
cross as a special type of inheritance not previously recognized. No true hy¬ 
bridization or conjugation between the tivo nuclei appears to liave taken place. 
The term patrogenesis is proposed as appropriate in such cases, also as serving 
to place this phenomenon in proper contrast wdth parthenogenesis. This is 
considered to have been rendered appropriate by the occurrence of what appears 
to be true parthenogenesis in Tripsacum when pollinated with maize. 

Studies on the influence of temperature on the growth of the root of 
Msum sativum^ IsjlBblla Leitch (Overs, K. DamJce Jidemlo, SeWc. IPord- 
handl, No. 2 (1916)^ pp. 109-112), —Experiments are reported on the growth of 
the roots of peas at various temperatures. The minimum temperature for 
growth was found to be —2®, the maximum 42.5® and the optimum 29® C. 
The maximum amount of grow^th for a very limited time occurred at 30.3®. 

The influence of temperature variations on the respiration of plants, 
L. Blanc (Bev. G-6n. Bot, 28 (191$), No. $27, pp, 65-79).—The author has 
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rested tile relations between changes in respiration as noted in embryos of 
Flmseokis vulgaris, etiolated stems of Vida faba, and young leaves of Secale 
cereals as related to different temperatures and to changes of temperature, 
either gradual or more or less abrupt, and to restoration of former temperti- 
tiires. 

It is stated that sudden variations of temperature do not of themselves eon» 
stitute an excitant as regards respiration in plants. Between the respiratory 
activity corresponding to a given temperature and that corresponding to a 
different temperature the transition is gradual, and the course of respiration 
change corresponds to that of temperature. 

The decrease of permeability produced by anesthetics, W, J. V. Osteehout 
(Bot. Ga^., 61 (1916), No, 2, pp. 148-158, figs, 6). —The present paper gives de¬ 
tails, with discussion, of some experiments previously reported (E. S. E., 28, 
p, 732) and of later researches on tissues of Laminaria saccliarina, as regards 
their electrical conductivity under the influence of photosynthesis. 

It is stated that increase of permeability (except in case of alcohol within 
certain limits) corresponds to a permanent injury and is not reversible. It 
is not, therefore, to be regarded as a characteristic effect of the anesthetic. 
The characteristic effect of anesthetics is regarded as being connected in some 
way with decrease of permeability. It is stated that a decrease of permeability 
may result in the decrease of irritability, which is the characteristic effect of 
an anesthetic. 

Swelling and germination of seeds, J. Teaube and T. Mabitsaw'a (Intermt, 
Ztsclir. Phys, GJiem. Biol,, 2 (1915), No. .^-5, pp. S70-392). —It is stated that the 
behavior of starchy seeds in relation to electrolytes and nonelectroiytes as 
described corresponds essentially to that of starch. 

Swelling and differences therein are more considerable in case of such ni¬ 
trogenous legumes as peas than in such cereals as barley. Narcotics retard 
swelling, presumably on account of their flocculating effect on nitrogenous ma¬ 
terial. The fact that acids and also indifferent narcotics retard swelling of 
plant seeds is thought to indicate that swelling does not play the principal part 
in germination. Indifferent narcotics cause more commonly a genuine narcosis, 
but in some cases they cause irreversible injury. Acids still more often give 
the latter result, the law of mass action possibly applying here to colloidal 
phenomena. Some fatty acids appear particularly injurious. In certain low 
concentrations citric acid greatly hastens germination of seeds. No constant 
relation was noted between injury to germination and gi’owth. 

The influence of oxygenated water on germination, B. Demoussy (Compt, 
Rend, Acad. Bci. [Paris], 162 (1916), No, 12, pp, 4S5-4S8). —Eeporting a study 
of the kind of influence exerted by oxygen in favoring the germination of aged 
seeds, the author states that 7-year-old seeds of garden cress which failed to 
germinate when partly immersed in distilled water gave germination rates of 
from 30 to 40 per cent in water containing oxygen, the time required for 
germination being from three to ten days. The oxygen is thought to have re¬ 
tarded the development of micro-organisms which find partial or total protec¬ 
tion from antiseptics in mucilagenous layers of the seeds. The oxygenated water 
was ineffective at low temperatures. Seed which failed to germinate in pure 
water at 27° 0. gave a germination rate of 25 per cent in moist sand at that 
temperature, a result attributed to the increased access of oxygen. 

Studies on water transfer in plants, L. Tost (Ztschr. Bot., 8 (1916), No, 1, 
pp. 1-55, figs. 12).—It is stated that the cut stump of a plant gives up much 
less water than is taken up at first by the portion which has been cut away 
when this is placed in water, or than the intact leaf requires. The cause of this 
alteration is thought to lie in the interruption of the connections in the tracheal 
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tissue, iinrl the fiiiliire of negative pressure is the cause of the decrease or cessa¬ 
tion of wlthflrawal of water from the root. riigUer negative p!'ossiir(‘S give a 
greater flow than lower, but the increase does not bear a simple proportion to 
the change in pressure. The flow from the cut Btump may be greatly wcaikened 
in spite of increased negative pressure by cooling the lower part or immersing 
it in water or IsyOrogen. 

The separated top, immediately and for a while after Its separation, shows 
a considerable increase of water uptake, indicating that tensions exist in the 
intact plant. These afterwards reach a state of equilibrium in conrieetioii with 
the atmospheric pressure on the cut surfaces and the attainment of a imiform in¬ 
flow of water, which some plants maintain for some time mider constant tem¬ 
perature. 

Studies on the decomposition of cellulose in soils, I. G. McBeth (Soil ScL, 
1 {191Q), 'No. 0 , pp. 437 - 487 ). —This paper deals mainly with bacteria which 
dissolve cellulose, a considerable number of which were found in the 69 soils 
of southern California examined by tbe autlior. In working out descriptions 
of new species, a number of whicli are systematically discussed, an attempt is 
made to bring out individual cbaracteiistics as concisely as possiltle. xV sum¬ 
mary is given of the more important morphological and cultural features of 
the bacteria. 

The cellulose agar plate metl^)d is said to be the most satisfactory for 
isolating pure strains of bacteria, filamentous fungi, and Actiiiomycetes, which 
dissolve ceiiiilose and all of which grow under anaerobic, but much bet¬ 
ter under aerobic, conditions. Illamentous fungi are thought to play a much 
more Important part in cellulose destruction in the humid soils of the eastern 
part of the United States than in the semiarid soils of southern California, 
wliere the rapid destruction of cellulose is thought to be due to favorable 
climatic and cultural conditions rather than to the unusual activity of the cel¬ 
lulose-dissolving soil flora. 

The primary sugar of photosynthesis, H. H. Dixon and T. G. Mason 
(Nature ILondon], 07 {191(}), No. 2425, p. 160). —It is stated that while micro- 
chemical tests on the assimilating cells of certain plants indicate a considerable 
concentration of hexoses in the chloroplasts or in the protoplasm immediately 
suiToiinding them, other lines of experiment suggest that while sucrose is con¬ 
centrated in the large vacuoles iiivertase is held apart from it in the pro¬ 
toplasm. 

The view that the formation of sucrose is a preliminary stept in the pro¬ 
duction of hexoses in the leaf is not considered a necessary deiluetioii from the 
work of some other investigators named. It is thought more probable that the 
hexoses are formed from formaldehyde in the chloroplast, and tliat at a cer¬ 
tain concentration condensation into sucrose takes place due to iiivertase or 
some saccharogenic enzym, the sucrose thus formed being passed into tiie 
vacuole and stored there. The volume of the protoplasm available, for the 
hexoses being small as compared with that available for sucrose, Hie increase 
In the total percentage of the hexoses formed will be relatively small on ex¬ 
posure of the leaf to light as compared with the increase in sucrose. This is 
therefore regarded as insufficient proof of sucrose being the primary sugar. 
The recognition of the localization of the various substances in the cell is con¬ 
sidered to furnish an explanation as to how the siicrose-hexose ratio of the cell 
;is maintained in the presence of invertase. 

The biociiemical function of magnesium in plants, L. Bernaemni (A^in. U, 
kcuola Sup. Agr. Porfici, 2. sen, 1% (1914), pp^ S61~3S9).—It is thought that 
magnesium in connection -with calcium plays an important part in the process 
of vegetative growth in relation to the assimilation of phosphoric acid and in 
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tlie transportation of pliosphorus to the growing and maturing seeds. The 
same is tlionght to be true in the alimeiiLitiun of the embryo and the nutrition 
of very young shoots, in^whicli iiiagnesluin seems to .serve as a vehicle for the 
transfer of phosphoric acid. Certain O!,)servations are thought to indicate the 
necessity for the presence of magnesium iii the shoots in coiineetioii with the 
formation of chlorophyll. 

Tlie influence of various salts on the growth of soy beans,, J. W. Shiite 
{Soil Sci., 1 (1916), A'o. 2, pi), 166-170, fig. 1 ).— As a result of experiments to 
test the iiidiience of various salts on the growth of Glycine hispida and Solamm 
nigrurii, employing the same pots of soil in the same way, it was found that 
the seeds of the latter failed to germinate and that germination and growth of 
the former were greatly impaired. These experiments, which are described, 
are regarded as suggestive but not conclusive. 

Studies in the nutritive relations of our cultivated plants, L. Hiltnee, 
G. Gextnee, and K. jMaisch (Lamlir. Jahrlj. Ba]icrn, S (1918), No. 10, pp. Jf85- 
583, figs. 10). —This contains mi aceoiiiit of a study by these authors on the 
growth of plants in nutritive solutions, aud of anotiier by tlie first two authors 
named on the influence of humus in plant nutrition. 

Diastase activity and. invertase activity of bacteria, G. P. Koch {Soil Set., 
1 {1916), No. 2, pp. 179-196. figs. 4). —Tlie author states that enzyms deter¬ 
mined as diastase and invertase are secreted by bacteria in culture solutions in 
determinable quantity. Enzyms secreted by bacteria in different solutions 
show considerable differences in their activity, which also varies from clay to 
day. 

Bacteria appear to produce a factor which may prevent starch hydrolysis and 
sucrose inversion. There seems to be no direct correlation between hydrolytic 
enzym secretion and protein decomposition, but a correlation appears to be 
possible between the utilization of protein decomposition deterniinecl as am¬ 
monia and the formation of acid. Enzym activity varies considerably with dif¬ 
ferent species of bacteria and also witli different cultures of the same species. 
No correlation was found to exist between hydrolytic enzym secretion and the 
rotation of polarized light, the percentage of reducing compounds, tlie formation 
of acid, and the riuinher of organisms. Bacteria may increase or may decrease 
the rotary power of the solution, but do not produce in the solution a surplus 
of reducing compounds. There is an increase in bacterial numbers up to the 
third day, after which Bacillus coU shows irregularity, while Bacterium 
miicoides shows a decrease. 

Quantitative media for the estimation of bacteria in soils, R. G, Cook 
{Soil Sci., 1 (i.9i6’). No. 2, pp. 153-161). —An account is given of experiments as 
carried out with different media and soils. 

It is concluded tliat sodium asparagiiiate agar, albumin agar, and urea 
ammonium nitrate agar will usually give a gi*eater colony development than 
other media now in use for bacteriological work. Albumin agar in which the 
albumin is dissolved in sodium hsxlroxid is said to give results more eonsisteiiE 
than those obtained with albumin in tvater solution. Gonsiilertibly biglier bac¬ 
terial counts were obtained from a five-day than from a three-day incubation 
period. Eciually good results as regards sterilization were obtained from flow¬ 
ing steam or steam standing under a pressure of one atmasphere. Differentia¬ 
tion in blood meal and hay infusion agars was marked. The behavior of some 
soils toward the several media may vary as regards both degree and direction 
of the influence exerted in the comparative tests. 

A method for the renewal of plant nutrients in sand cultures, A. G. McCall 
{Ohio Jour. Set, 16 (1916), No. S, pp. 101-103, fig. 1). —^Tiie author describes'a 
method which he has devised by wfliich it is claimed that seedlings may he 
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grown in sand and t:lie uiitrient t^olutioii kept constant, renewed, or modified 
almost as readily as in water cultures. 

Preliminary revision of tlie genus Inga, H. PrmEE {U. 8, Nat, lUus., Con- 
triij. Na4, Herbarium^ 18 (1916), pL 5, pp. I7S-228~\-XI,‘pls. 25 ),—-A preliminary 
revision of tlie genus Inga, many of the Kspecies of which are important 
legiiiniiious trees, is given. A considerable number of new ^species are clescrlbeiL 

HELD CEOPS. 

[Meld crops work at the Canada stations and farms in 1914, J. IT. CIeisdale 
ET AL. {Gmiadu Expt. Farms Bpts. 1915, pp. 618, 619, 676, 674, 692-694, W, 736- 
741, 747, 751, 760-762, 778, 774, 787, 7S8, 796, 801-80$, SIS, 8I4, 84I, 847, 854, 855, 
867-947, 1015-1100, 1153-1191, 1198-1210, pis. 7). —A report of the continuation 
of work previously noted (E. S. K., 33, p. 728) and a detailed account of work 
already mentioned (E. S. K., 33, p. 34), including mainly variety and cultural 
tests with grain and forage crops, flax, potatoes, and tobacco. 

Yarlety and cultural tests were conducted with winter and spring wheat, 
eimiier, spelt, oats, barley, winter and spring rye, peas, beans, flax, and buck¬ 
wheat at the experiment stations, substations, and farms in Ontario, Prince 
Edward Island, Nova Scotia, Quebec, Manitoba, Saskatchewan, Alberta, and 
British Columbia. The results obtained are presented in tables with brief 
comments. Similar work in the same localities with forage crops included tests 
of corn for grain and silage, peas and oats for forage, timothy and clover for 
hay and for seed, grass and clover mixtures, vetches, orchard grass, western 
rye grass, red fescue, redtop, awnless brome grass, and other gimsses, annual 
hay crops including different kinds of millet, alfalfa, sainfoin, clovers, turnips, 
mangolds, carrots, and sugar beets. 

Results of variety and culture tests wAth tobacco and of observations on seed 
bed management conducted in the Provinces of Ontario and Quebec are reported 
in tabuhir form and described, and notes are given on the harvesting and 
curing and on the different varieties entering into the trials. The work on 
seed bed management has been noted from another source (E. S. R., 35, p. 233). 
In a fertilizer experiment the maximum yields of 1,537 lbs. each per acre were 
obtained on plats receiving 250 lbs. of sulphate of ammonia, 180 lbs. of sulphate 
of potash, and 100 lbs. of superphosphate; and 250 lbs. of sulphate of ammonia, 
150 lbs. of suipliate of potash, and 80 lbs. of superphosphate per acre. It Is 
concluded that nitrogen and potasli are the important element.^ and that only 
a comparatively small quantity of phosphoric acid is required on tim soils under 
test. 

The nicotine content of the different varieties of tobacco xiiider experiment, 
as determined at the tobacco station at Farnham, Quebec, is reported in a 
table, together with the results of soil analyses for the different plats on which 
the tobacco was grown. The tobacco station at Harrow, Ontario, tested rye, 
hairy vetch, and clover as cover crops in connection with tobacco culture, and 
studied the use of fertilizers and the value of soil disinfection in seed bed 
management. A combination of nitrate of soda, sulphate of potash, and super¬ 
phosphate mixed in equal proportions by weight and applied at the rate of 
0.1 of a lb. per square foot gave excellent results as,a plant-bed fertilizer. 
Sowing Burley beds on the same area for more than one or two years was 
found unsatisfactory unless the soil had. been changed or sterilized. A cold 
bed with glass covering gave plants about ten days earlier than a cold bed. with 
cotton covering. A test carried on at Walkerville, Ontario, gave no, conclusive 
evidence in'favor of the use of acid phosphate as a means,of controlling root 
. ro'h ' 
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k report on tbe status of the tobacco industry in the different tobacco pro- 
clucing sections of Ontario Is presented. 

[Work with field crops at the Canada experimental farms in 1914], AV, L. 
Gbaham et al. {Canada Eaipt. Farms Bpts. 1915, pp. 171S49, So5, pis. 9). — A 
summary of the results here reported has been noted from another source (B. 
S. E., 33, p. 830). 

Summary report of state experiment farms and cooperative experiment 
farms, 1915, {Cheyenne, Wi/o.: State Bd. Farm Comrs., 1915, pp. 70, pi. 1). — 
Notes are given on the cultivation of flax and cereal and forage crops at Archer, 
Jireh, and Sheridan with only the natural rainfall, and at Lyman, Eden, and 
Torrington with irrigation. 

Cereal experiments at the Akron field station, Akron, Colorado, G, A. McJ- 
Mukdo (U. S. Dept. Agr. Bui. Jf02 {1916), pp. 34, figs. 11), —This bulletin de¬ 
scribes the topography, soil, and climate of the district in which the field station 
is located and presents in tabular form with discussions the results of tests 
with 17 varieties and strains of winter wheat, 44 of spring w’heat, 16 of oats, and 
19 of barley, conducted from 1908 to 1915, inclusive. Eye, emmer, flax, proso, 
and grain sorghums were also tested but on a smaller scale. 

Winter wheat gave better results than spring wheat and the durum wheats 
produced higher average yields than the common spring wheats. Crimean win¬ 
ter wheat produced the highest average yield, 22 bu. per acre, of any winter 
wheat tested during the eight years and Kharkof ranked second with 21.6 bu. 
The highest average yield of any spring wheat obtained in the eight years, 22.4 
bu. per acre, was produced by Pelissier, a durum wheat, followed by Velvet Don 
with an average yield of 21.5 bu. and Arnautka with 21.1 bu. Ghirka spring 
^vheat, of the Fife group, yielded 1S.6 bu. Tests in seeding winter wheat at 
different rates were not satisfactory but it is believed that 3 pk. per acre is the 
best rate. Date-of-seeding tests indicated that the period from September 15 to 
October 15 is the best for sowing winter wheat. Tests with spring wheat indi¬ 
cated that sowing from 3 to 4 pk. per acre is likely to give the best yields. 

The best varieties of oats tested for the eight years were Kherson, an early 
variety, with an average yield per acre of 44.7 bu. and Colorado No. 37, a mid¬ 
season variety, with a yield of 43.9 bu. The late varieties yielded much less 
than the early or midseason sorts. A comparison of different rates of seeding 
of Kherson oats indicated that the best yields are obtained by sowing 4 pk. per 
acre. 

The best varieties of barley compared during the 8-year period were Hann- 
ehen, giving an average yield of 3S.7 bu., and Coast, yielding 3S bu. The 2- 
rowed group of barleys gave higher average yields than the 6-rowe(l group. 

Winter rye proved inferior in value to wheat. AATnter emmer was not hardy 
and gave an 8-year average yield of 14,2 bu., while White spring emmer aver¬ 
aged 30.3 bu. per acre. Flax did not compete successfully with weeds, and most 
varieties of grain sorghums failed to mature. The 5-year average yield of 
Manchu Brown kaoliang was 15.4 bu. per acre, and the average yield of proso 
for the same period was 23.1 bu.*" Proso seemed to be valuable mainly as a 
catch crop. 

Cereal experiments at the d'u.dith Basin substation, Moccasin, Montana, 
N. C, Donaldson {U. S. Dept. Agr. Bui . 398 {1916), pp, figs^ 17). — This bul¬ 
letin is a report on experiments with cereals conducted cooperatively since 
1908 by the Office of Cereal Investigations of the U. S. Department of Agri¬ 
culture and the Montana Experiment Station. In addition to the tabulated 
results of experiments with wheat, oats, barley, and flax and their discussion, 
descriptions are given of the Judith Basin, mainly with reference to topography 
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and climate, and of the substation located there. The altitude of the locality 
is given as 4,300 ft. The annual average precipitation at lloceasin from 1S9S 
to 1915, inciiisive, was 1G.66 in., and the average seasonal rainfall froiii April 
to July, inclusive, for the same years, 9.41. 

The leading varieties of the different cereals grown in the experiments are 
compared in the following table: 

Annwil and averaf/e yields and average farm value of the leading variety of each 
of the cereals grown at the Judith Basin suhstatiofk 


Crop and variety. 

Yield per acre. 

Acre 

value 

of 

crop 

1910. j 

i 1911. 

1913. 

1914. 

1915. 

1 

Aver- ' 
age. 

Ediarkof winter wheat. 

Pelissier spring wheat. 

Sixty-day oat. 

White Smyrna barley. 

Nepal barley. 

l!n’r _ ___ 

Zbs. 
2,SS0 
630 
' 1,056 
i 590 

i 9S4 

Lhs. 

2,47S 

1,698 

2,278 

2,490 

1,800 

1,070 

i 

Lbs. 
1,866 
1,920 
2,409 
3,360 
2,220 
930 

Lbs. 

1,470 

1,590 

1,888 

2,400 

1,542 

728 

Lbs. 

2,964 
2,530 
3,998 
3,854 ; 
2,508 
1,282 

Lbs. 

2,331 

1,673 

2,126 

2,540 

1,810 

1,002 

131, OS 
21.58 
23.70 
28.42 
18.24 
27.09 

i 


The results of the experiments were in favor of sowing winter wheat at the 
rate of 3 pic. per acre and of the period from August 10 to September 10 as 
the best time for sowing. The highest yields of spring wheats were obtained 
from varieties of durum wheat, of whieli Pelissier was the best i>rodiicer. Mar¬ 
quis was the leading variety of the common spring wheats. With reference to 
the time of sowing, the best results were obtained from sowing all spring wheat, 
oats, and barley as early in the spring as soil and climatic conditions permitted. 
Sowing flax between April 15 and May 1 is considered as being probably most 
satisfactory. The quantity of seed per acre reeomrneiKled for spring wheat 
and snuill-kerneled, early varieties of oats, such as Sixty-Day, is 4 pk.; for 
hulled varieties of barley 5 pk.; naked varieties of barley 4 pk.; and flax 20 
to 25 lbs. Sixty-Day oats averaged about 16 bu, per acre more than later 
maturing varieties. 

Einmer and spelt did not give so good yields as barley and oats, and proso 
millet did not prove promising. Early varieti^ of brown kaoliang and broom 
corn did not mature seed, 

A pasture survey in southeastern Ohio, H. W. Hawthoune and 0. W. Moni'- 
GOMEEY {Mo. Bill. Ohio 8ta., 1 (1916), No. 9, pp. figs. 2 ).—This article 

deals with a survey of the pasture conditions in eastern and southeastern Ohio, 
made in 1913 in cooperation with the Office of Farm Management of the U, S. 
Department of Agriculture. Information wms gathered through correspondence 
and conferences with a number of farmers. 

The pastures were designated as rotation pastures and permanent pastures. 
The' prevalent rotation was corn, oats, and wheat, with the -wheat sown to red 
clover and timothy, and maintained as pasture from one to nine years, during 
which fertility was kept up chiefly through the use of commercial fertilizers on 
the preceding crop. Most of the permanent pastures w’ere not seeded for that 
special purpose, although in some eases mixtures of timothy, orcliard grass, 
blue grass, and clovers were used. Fertility was maintained in a few instances 
by top-dressing with commercial fertilizers or manure. One farm reported the 
clipping of the stubble each year after harvesting,'which resulted in tliickeiiing 
the sod and increasing the carrying capacity of the fields. 
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An irrigation experiment with clover, sugar beets, potatoes, and wheat, 
G. S. Knight (Nevada Ski. Npt. 1915. pp. '2Jf-2S ).—This experiment was coii- 
cliictecl in 1914 on soil varying from a sandy loam to a clay loam. In the irri¬ 
gation of clover 6, 9, and 12 incli applications were made at various stages of 
wilting. The results sliowed that clover can not be allowed to reach the wilt¬ 
ing stages without materially decreasing the yield of liay, and that on soils 
such as that of the experiment appUrations of from 9 to 12 in. given before the 
plants show need of water are essential for (he lieaviest production. 

Potatoes were given S, G, and 9 inch app'lications of water before and at the 
time the phnits showed a tendency to wilt, when all leaves wilted down once, 
and ^viien all plants failed to revive at night. Where the plants were allowed 
to wilt to the extent where they failed to revive at night it was found impos¬ 
sible to produce a satisfactory crop. The highest yields were produced with 
tlie smallest application of water, although little difference was shown in yield 
where the crop received two, four, or five 3-lnch applications. The highest 
starch content was secured with the smallest applications when the plants were 
never allowed to wilt, and in the three stages of wilting the highest starch 
content was obtained with the largest applications. 

An experiment similar to the one with potatoes was conducted with sugar 
lieets with the exception that 2, 4, and 6 inch applications of water "were made. 
Where no irrigation was given until the plants wilted down an'd failed to re¬ 
vive at night, an unsatisfactory crop was produced. With 2-3nch applications 
the beets in all stages of wilting showed a higher sugar content than those re¬ 
ceiving the greater amounts of water. The purity of the sugar was greatest in 
the beets irrigated only after all plants had wilted down once. 

Wheat was given 3, 44, and 6-inch applications of irrigation water at the 
five-leaf, boot, bloom, milk, and dough stages. A comparison was made of 
plants receiving an irrigation at each of the five stages, with plants In which 
an irrigation was omitted in each of the five stages, wfith plants in which 
irrigation w’as omitted at any two of the five stages, and with those that 
received the same amount of water in only two applications—one before and 
one after heading. Where one irrigation was omitted, the omission of the 
application at the five-leaf stage gave the best results, with a difference in 
yield of less than 3 per cent in the three highest producers. Where two irriga¬ 
tions were omitted satisfactory results were noted only where tiie irrigations 
were omitted at the five-leaf and dough stages. Four 6-iiich irrigations with 
one application omitted at the five-leaf stage yielded 25,8 per cent more than 
five 6-ineh applications. Omission of irrigations between the boot and milk 
stages greatly decreased the yield of grain. With only two inigtitions the 6- 
and 12-inch applications proved most safisfactory. Of the results in yield 
S3 per cent were in favor of the 6-inch applications, the difference being 
greatest where two irrigations were omitted at the five-leaf and dough stages. 

The diffei'ent depths affected the soil moisture only to a slight extent when 
two irrigations were omitted, but when only one irrigation was passed over 
an average difference of 12.3 per cent was noted in the first 3 ft. in favor of 
the 6-incli application. In the first 2 ft. with 6-inch applications the average 
soil moisture content before irrigation at the milk stage was 20 per cent less 
where two irrigations were omitted than where only one irrigation was omitted. 

The average nitrogen content of the plants for all plats at the different 
stages of growth is given as follows: Five-leaf 4.37 per cent, hoot 2.75 per cent, 
bloom 2,09 per cent, milk 1.4 per cent, and <hmgh 1.25 per cent. 
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An. investigation of varieties of cereal and forage crox3S and tlieir im¬ 
provement, G. S. Knight {Nevada Sta. Rpt. 1915 pp, 2S~82). —^Notes are given 
on tile growtli and yield of varietie>s of alfalfa, potatoes, beets, field peas, corn, 
wiieat, oats, barley, Jind millets. 

Tlie cultural value and identification of Spaiiisli alfalfa, G. Gentner 
(PraJcL Bl. PflmKenhau %. n, scr., IS {1915), No. 10, pp. 136-139). —Com¬ 

parative tests of different kinds of alfalfa are reported, indicating that in 
general Spanish alfalfa grown in Germany is less productive than that grown 
from domestic and other seed sources. Turkestan alfalfa also ranked low in 
yield, standing next to the Spanish. The impurities found in the Spaiiisli 
alfalfa seed, including inert material and w’eed seeds, are enumerated as a 
means of its identification. 

Composition of the maise plant, J. W. Inge {North Dakota Bia. Eul. 117 
(1916), pp. S-32, figs. 7).—study was made in 1914 and 1915 to determine the 
yield of mineral matter and organic constituents of the malice plant under 
North Dakota conditions, and to ascertain the best stage of cutting corn for 
silage. Analyses were made when the plants were in tassel, when the corn w.ns 
in the milk, in the dough, when glazed, and when fully ripe. In 1914 the work 
was conducted at the main station and the substations at Dickinson, Eclgeley, 
and Wllliston, while in 1915 it was pursued only at the main station, xit Dick¬ 
inson and Wllliston, Northwestern; at Eclgeley, Minnesota No. 23; and at the 
main station, Mercer, wmre the varieties grown. The cliinatic conditions of the 
seasons are described, the meteorological data are presented by means of 
graphs, and the analytical results are shown in tables. 

The composition of the corn at the different stages was compared with similar 
data for corn growm in New York and Indiana. According to these figures 
corn grown in North Dakta does not give as high yields of protein, fat, and 
carbohydrates as corn grown in New York or Indiana and the Increase of these 
substances is not so rapid. It was found that the maximum yields for North 
Dakota were practically reached at the glazed stage, even a loss of protein 
being observed when the corn was ripe, wdiile the data for the corn grown in 
New York and Indiana indicated a steady increase in all the constituents up 
to the maximum at the time of maturity. 

Analyses of agricultural yield.—I. The spacing experiment with Egyptia.n 
cotton, 1912, W. L. Baxls and F. S. Holton {Fhil Trans, Eog. 8oc. London, 
8er. B, 206 {1916), No. S27, pp. 103-180, figs. 11 ).—^The investigations reported 
were entered upon to establish a statistical analysis of the yields of c«')ttoii in 
terms of the stages of the plant’s development. The studies dealt mainly with 
the effects of spacing, the time of sowfing, and the character of the season on 
Egyptian cotton grown at Giza. The numerical data recorded during the culti¬ 
vation of the crop are presented in detail in a series of tables and gi’aphs, ant! 
include records of daily flow’ering and weekly boiling for the 20 different spac- 
ings compared and of boll weight, seed weight, and ginning outturn, together 
with computed statistics of yield ratios. 

It is concluded from the results that the yield of cotton is primarily de¬ 
pendent on the number of flowers formed. The normal extensions of the root 
system of an isolated cotton plant was found capable of utilizing more than 2 
square meters of soil surface of soil which is more than 2 meters deep. As the 
plants in cultural practice have only 0.18 of a square meter, or less, each 
allowed them, most of the phenomena of field crop physiology in the fruiting 
season are regarded as traceable to the consequent interference of one root 
system with another. The yield per unit area of the conventional spacing prac¬ 
ticed in Egypt w^as determined as the maximum obtainable under the limitations 
In field cultivation. 
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The sources of error in field experiments with cotton are enumerated as 
follows: Soil variation, especially below 1-meter depth, insufficient frequency 
of observation whereby accidental episodes can not be distinguished from 
normal sequences, fluctuation of single plants, heterogeneity of commercial 
varieties, and normal physiological variations from day to day. 

Analyses of agricultural yield.—II. The sowing-date experiment with 
Egyptian cotton, 1913, W. L. Balls and P. S. Holton (Phil, Trans. Roy. Sot. 
London, Ser. B, 206 (1915), Ro. 333, pp. 408-480, figs. 18 ).— ^The experiment de¬ 
scribed dealt Vvitli the yield obtained by ph-mting Egyptian cotton at weekly 
intervals from February 15 to April 11, including nine planting dates. Five 
plats were planted each w'eek and each plat contained a check row of about 
150 plants. Statistical records, which are appended in tabular form, were 
obtained for the field germination, weekly height of the main stem, daily flower¬ 
ing, and weekly ripening of bolls. 

It is concluded that the data derived from the work show the existence of an 
optimum date for planting which appears to be constant, or practically so, from 
year to year. It was found that plantings made before this date did not gain 
the corresponding average which might be expected, and that they might be 
even inferior. The result is explained by the assumption that some depressing 
factor is brought to bear on the early plantings which has less effect on later 
ones. This depressant factor is believed to be primarily an internal one in¬ 
duced within the plants. In this connection the authors show that internal 
water shortage leaves an after effect o\\ the plant which can only be removed 
slowly by a restoration of an ample water supply. It is stated that this effect 
when severe may require the lapse of several weeks for its complete disappear¬ 
ance and in some instances it may never be quite overcome. 

*Tt is probable that this after effect is due to the production of toxic excreta 
in such cells as grow under deficient water supply. . . . The fall in the growth 
rate of the main stem which takes place in Eg 3 q)t after midsummer would seem 
to be due to the same factor, reasserting itself as the sole controller of 
gi'owth . . . when the plants have grown so large that their closely packed 
root systems are inadequate to meet the loss by transpiration. 

“ The action of the depressant factor is essentially confined to a single group 
of meristematic cells. Thus the growth of the main stem may be checked but 
that of the younger flowering branches may continue, they having been de¬ 
veloped from areas which did not produce the toxin, because they were not 
growing at the time wdien the toxin-provoking conditions were operative.” 

It is further concluded that the origin of this depressant factor can be attrib¬ 
uted to the temperature of the soil, which is the only factor of the environment 
wdiose seasonal fluctuations are practically uniform from year to year. 

Early and midseason potatoes at Wisley, 1915 {Jour. Boy. Sort. Soc. 4^ 
(1915), No. 2, pp. 290-304 )^—Descriptions are given of 107 varieties of potatoes 
under trial. The varieties giving the best results were Duke of York and Mid¬ 
lothian Early varieties; General Joffre, Old Yellow’ AsMeaf, Sharpe Express, 
Sir John Llewelyn, Stirling Castle, and Winchill Seedling, medium early varie¬ 
ties; and Arran Chief, Great Scot, Stretton No. 20, and Wolfe Seciindus, mid¬ 
season varieties. 

Sugar beets for factory purposes, F. T. Shutt {Cmiada Expt. Farms Bpts. 
1915, pp. 155-160). —The percentage of sugar and of solids in the juice of sugar 
beets, the coefficient of purity, the average weight per root, and the yield per 
acre are recorded for five varieties grown at the Dominion Experimental Farms 
In 1914. The average percentage of sugar in the juice of sugar beets grown on 
these farms from 1902 to 1914, inclusive, is also given in a table, and notes re- 
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garding the soil and season at the several farms and stations for 1914 are 
compiled. 

Sudan grass in Kansas, G. E. Thompson {Kansas f<ta. Bui. 2J3 (1916), pp. 
S-29, figs. S ).—This bulletin presents a general discussion of Sudan grass cul¬ 
ture, and reports the results of experiments relating to date and rate of seeding, 
yielding capacity’' with and without irrigation, comparative feeding value, and 
the usefulness of the grass for pasture. The chemical analysis of Sudan grass 
seed as compared with wheat, corn, oats, and Kafir corn, and the composition 
of Sudan grass hay as compared with alfalfa and prairie hay and sorghum fodder 
are given In tables. The experimental work was carried on at the main station 
and the various substations and partly in cooperation with the United States 
Department of Agriculture. The principal diseases attacking Sudan grass 
together with control measures are briefly described. 

The results indicated in general that Sudan grass is primarily a hay crop 
which Is adapted to practically all soils of the State excepting those very wet 
and poorly drained, extremely alkaline, or extremely sandy. It is stated that 
the crop may be planted and handled in much the same manner as the ordinary 
sorghums and that, when jdanted in cultivated rows, 2 to 4 lbs. of seed per 
acre are needed, while when broadcasted or drilled, 15 to 35 lbs. per acre 
give the best results. It was found that 2 to 3 cuttings for hay or one seed 
crop may be secured each season and that 400 lbs. of seed per acre or 2 
to 4 tons of hay constitute an average crop. Comparative analy.ses showed 
that Sudan grass hay, while richer in protein than prairie hay, is not so rich 
as alfalfa hay. In feeding tests with dairy co’ws and with beef cattle and work 
horses and mules carried through the -winter uniformly good results w^ere 
secured. The results of pasture tests indicated this grass to be valuable in a 
limited way for grazing purposes and that it may have an important place on 
many farms in furnishing grazing for hogs. 

The time to seed wheat in Kansas, L. B. Call, vS. C. Salmon, and 0* C. 
Cunningham (Kansas Sta. Bui. 21S (WIG), pp. 3-16, fig. 1). —Experiments to 
determine the best time to seed wlieat -were begun in 1011 at the station and 
at six places in as many counties in the main 'wiieat-prodiicing area of the State 
where the Hessian fly is likely to cause serious loss. In each test a series of 
plats was sowm at weekly intervals for six or seven weeks, l)eginning the second 
week in September. The outcome of the tests is given in tables and is briefly 
discussed. 

It was found that in central and eastern Kansas wheat may be sv>wn late 
enough to avoid most of the injury from Hessian fly and yet early enough on 
well-prepared ground to secure a. good growth bdbre winter. The dates given 
as best for seeding are as follows: Northeastern Kansas from about Septtrmber 
25 to October 3, southern central Kansas from about Sei>tember 25 to October 7, 
and northern central Kansas from about September 20 to October 1, It Is 
pointed out that as the time for seeding western Kansas depends on the rain fa,II, 
the land should be prepared early and seeded when in proper condition to insure 
gerniinatioo and good growth. It is further stated that wdieat may be sown 
later in rich soil on well-prepared ground than in soil that Is poor or poorly 
prepared, as eai'ly and tlioroiigli preparation not only destroys many of the flies 
but enables the wheat to make a more rapid, vigorous, and resistant growth. 

Tests to observe the effect of the time of seeding on the tillering of wheat 
sliow^ed that the rate of seeding made very little difference In the yield when 
the sowing was done before September 28. After this date the higher rates 
of seeding gave the best yield. 

Liming the -wheat crop, C. E. Thokne (Mo. BuI. Ohio Sia., 1 {1916), No. 0, 
pp. 277-281, fi^gs. ,?),~Tliis article presents some results obtained from expeii- 
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ments at Wooster comparing tlie effects of liming upon the yields of wheat 
on fertilized and unfertilized and manured plats. It is concluded that liming 
is of fundamental importance on this soil, and that neither manure nor other 
comhinations of fertilizers will produce a full yield without lime. 

Seed analyses made during 1912—1915, Maey H. Jagges and E. M. Stoddaed 
{Connecticut State Sta. Bpt 1015, pi. B, pp. 497-518). —^The worh for the period 
is descrihed and notes on the samples of clover, alfalfa, and grass seeds exam¬ 
ined are’ given. The results of analyses of red clover seed samples secured 
in 1913, and including the number of noxious weed seeds and other foreign 
seeds other than weeds per pound, are tabulated, and germination and vitality 
tests with different kinds of seeds, including vegetable and tree seeds, are 
described. 

Reported data on the vitality and sprouting capacity of onion seed show 
that the varying number of samples of Connecticut grown seed tested from 
year to year, from 1894 to 1912, inclusive, and less than one year old, contained 
on an average 75.5 per cent of seeds capable of sprouting. A comparison of 
onion seed samples less than one year old with samples more than one and 
less than four years old, showed a loss of vitality with the increasing age of 
the seed. Nineteen samples of Connecticut-growm onion seed separated into 
heavy and light seeds showed an increase in germination ranging from 2.5 to 
36 per cent in favor of the beai^y seed. 

EOETICUXTIJEE. 

Report from the division of horticulture for the year ended March 31, 
1915, W. T. Macoun et al. {Canada Expt. Farms Rpts. 1915, pp. 581-B17, 619- 
678, 674-692, 694-702, 704-7S6, 741-746, 747-750, 751-759, 762-778, 774-786, 788- 
795, 797-800, 803-813, 815-841, 842-846, 848-854, 855-863, pis, 12).—A detailed 
report on results secured in 1914 in the breeding, cultural, and variety experi¬ 
ments with fruits, vegetables, forest and ornamental trees, and herbaceous plants, 
conducted at the Central Farm, Ottawa, and at the various branch experimental 
farms and stations in Canada. A summary of the more important results has 
appeared previously in bulletin form (E, S. R., 33, p, 236). Analyses of sev¬ 
eral commercial brands of arsenate of lead are also included. 

[State insecticide and fungicide laws] {U. S. Dept. Agr., Insecticide and 
Fungicide Bd. Serv. and Regulatory Announcement 13 {1916), pp. 101-152 ).— 
This comprises a compilation of state laws dealing with the manufacture and 
sale of insecticides and fungicides as amended to date. The subject matter is 
based upon publications and other information relating to such laws furnished 
to the Federal Insecticide and Fungicide.Board by state officials. 

The relation of fruit growing to soil fertility, R. C. Thompson {Arkansas 
Sta. Bui. 128 {1916), pp. S-8). —In the spring of 1906 young peach and apple 
orchards were set out at the station, and data were collected annually for a 
period of nine years on the amount of plant food taken from the soil by in¬ 
dividual ti’ees of the orchards. A total of 90 apple trees and 36 peach trees 
'were analyzed during the experiment. The following table shows the total 
amount of plant food taken up by peach and apple trees for the production of 
wood and leaves, as well as an estimate of the amount of plant food that was 
returned to the soil by the dead leaves and other means during the nine years of 
the experiment. The data are calculated on a basis of 100 peach trees and 40 
apple trees per acre. 
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Losses in soil fertility per aerc in groioing fruit trees. 



Peach trees. 

Apple trees. 

Phos¬ 

phoric 

acid. 

Nitro¬ 

gen. 

Potash. 

Plios- 

plioric 

acid. 

Nitro- 
^ gen. 

Potash. 

Total plant food talcon up by tree?? in the nine years... 
Total plant food retained in trees at the end of the 

ninth growing season. 

Total plant food retnmed to the soil by leaves, etc., 
during the nine years.,... 

Lbs. 
SO. 83 

27.67 

23.16 

Lbs. 

215.90 

87.97 

127.93 

lbs. 
237,60 

60.18 

177.42 

Lbs. 

9.26 

6.73 

2.53 

Lbs. 
28.10 ^ 

15.26 

12.84 

Lbs. 

27.22 

14.26 

12.97 



From tliese clata tlie author concludes that the total loss for the growth of an 
acre of trees to maturity is scarcely more in quantity, though different in pro¬ 
portion of elements, than that contained in 100 bu. of corn, 

Analyses were made of the fruit to determine the total loss in soil fertility 
by the removal of a crop, and the average percentage composition of all samples 
of fruit analyzed was used in making the following calculation: 

Comparison of the mnomit of plant food removed from the soil hy peach and 

apple fruit and com. 


Crop. 

Yield 
per 
acre. | 

Pmit 

or 

grain. 

Bry 

mat¬ 

ter. 

Phos¬ 
phoric 
acid in 
crop. 

Nitro¬ 

gen 

in 

crop. 

1 Potash 
t in 
crop. 

Annie.... 

JBu. 

500 

500 

50 

Lbs. [ 
25,000 
25,000 
2,800 

Lbs. 

3,675 

3,500 

2,503 

Lis. 

6.61 
11.90 
19.88 

Lbs. 

13.45 

22.30 

46.20 

Lbs. 

43.05 
59.60 
15.96 

Pe^h. 

Com...... 



From the data secured as a whole it appears that apple production will 
exhaust the soil much more slowly than corn or grain crops. Peach trees 
resemble apple trees in their demands, the principal difference being that more 
plant food is required for a crop of peaches than for a crop of apples. In the 
presence of sufficient moisture and other conditions suitable for fruit culture 
the principal soil fertility and fertilizer problems confronting the orcharclist is 
the building up of the soil by means of commercial fertilizers and manure to a 
normal state of fertility. For this purpose it was concluded that 8 or 10 tons 
of barnyard manure applied per acre every three years followed by green 
manure crops and proper tillage is sufficient. 

[The effect of site on hlcssom development and frost injury]? d. B. Chubch, 
Js. {'Nevada Sta, Rpt, 1915, pp. 52, 53).-—Observations made of a few orchards 
during the spring of 1915 indicate that when fx*ost occurs with wind orchards 
which are protected from the wind by hillsides or other screens suffer much 
less injury than when the exposure is complete. Frost Injury increased with 
the stage of development of the blossoms. 

Orchard rejuvenation in southeastern Ohio, F. H, Ballou {Ohio St a. Bui. 
SOI (1916), pp. S-40, figs. 2S). —In this bulletin the author reviews previous ex¬ 
periments in ox'Chard fertilization and culture conducted by the station (B. S. E., 
28, p. 47) and gives the results of moi'e I'ecent experiments in orchard fer¬ 
tilization. 

The^ completion of a 5-year period of work in orchard fertilization at three 
different locations in southeastern Ohio has confirmed previous conclusions that 
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tiie thin upland soils of central, eastern, and sontliern Ohio are seriously defi¬ 
cient in nitrogen, and that the application of readily available nitrogen in such 
cases surprisingly transforms the starving, unproductive orchards Into those 
that are vigorous, productive, and profitable. There lias been little evidence of 
additional benefit derived when acid phosphate and muriate of potash as sources 
of phosphorus and potassium have been combined with nitrate of soda, so far 
as tree growth or yield and appearance or texture of fruit are concerned. 

Nitrate of soda has given more favorable results than slower-acting organic 
sources of nitrogen. The results of 4-year tests of fertilizers with a straw 
mulch as compared with double-rate fertilization without a mulch of straw 
have shown the heavier fertilization without mulching material to be most 
advantageous. This result is attributed chiefly to the beneficial results of 
nitrate of soda, which has encouraged the natural substitution of grasses and 
clovers in place of an almost worthless soil covering of weeds and poverty 
grass. These grasses and clovers cut and used as a mulch have yielded better 
returns than the straw^ mulch. 

Although acid phosphate has been of little direct fertilizing value to the 
orchard, the experiments show that applications of acid phosphate used either 
alone or in combination with muriate of potash have caused the small scattering 
clover plants to increase noticeably in size and gradually take possession of the 
soil. After the clover had attained its maximum development, disappeared, and 
left in connection with the decaying roots a liberal store of available nitrogen, 
the better grasses began to come in. With the supply of nitrogen from the 
clover a marked improvement in wood grow’th, foliage development, and dis¬ 
position to produce fruit was observed among the apple trees. 

Relative to the practical application of this method of providing nitrogen by 
means of acid phosphate, the author points out that it is too slow for practical 
use where prompt results in fruit production are desired. It is suggested, how¬ 
ever, that the use of nitrate of soda with acid phosphate in such a way as not 
to stimulate the x)rodiiction of the various grasses to the extent that the clover 
will be crowded or smothered out may prove to be the most economical method 
of renovating these hill soils. Experimental tests of such a combination have 
shown that where nitrate of soda at a rate of not above 200 lbs. in combination 
with 200 lbs, and upward of acid phosphate is applied evenly over the orchard, 
very nearly as good results are obtained from nitrate as where it is applied in 
a circle under the outer extremities of the branches, without counterbalancing 
the beneficial effects of the phosphate in clover encouragement, 

A test of cultivation versus the grass-mulch method of culture was conducted 
for two years, with financial results slightly in favor of the grass-mulch method 
of culture. 

Variation of internal structure of apple varieties, E. J. Keatjs {Oregon Sta, 
Buh 1S5 {IBIS), pp. S-42j 164 )-—In connection with apple studies con¬ 

ducted at the station (E. S. R., 29, p. 541; 32, p. 855) considerable variation 
was found to exist in the internal structure of different varieties of apples. 
The author has undertaken a much more extended study of internal fruit struc¬ 
ture. The present bulletin outlines the nature of this investigation, and contains 
a number of plates showing variations in internal structures of a number of 
different. varieties of apples and pears. The more important differences are 
briefly noted, but no conclusions are drawn nor interpretations made of the data 
at this time. 

Effect of pruning peach trees at different heights previous to planting In 
the orchard, M. A. Biake {Neto Jersey Stm. But 29S (IBIS), pp, figs. 
74),"—This bulletin reports the results of growth studies with peach trees pruned 
at various heights at the time of planting. Trees calipering f, and f in. 
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were used In the experiments, and comparisons w'ere made between trees dug in 
the fall and stored over mnter in a nursery storehouse, trees dug in the spring 
and allowed to dry out through improper handling, and freshly dug trees* 
The following pruning treatments w'ere used: Not pruned and cut back to 36, 
30, 24, 18, 12, and, 0 in. trunks, respectively. Observations %vere ma,de at the 
«‘1ose of tlie growing season and are here presented in tabular form and fully 
discussed. 

The w’orlv as a whole is summarized as follow’s: “One-year-old peach trees 
of a I or I in, grade made the largest average total giowdli. The larger the 
trees the poorer is the growth when unpruned at planting time. The smaller 
the trees, the greater is the damage if the trees are allowed to become dry before 
planting, 

“ The largest average total growth regardless of the grade was made by trees 
cut to a 36 in. trunk when set except in the case of dried-out trees. Trees cut 
to 12 in. trunks when set made the next largest average total growth.. The 
smallest average total growdh occurred when trees were cut to 18 in. trunks 
when set. 

“Trees of a f in. grade made the largest amount of gro%vth when cut; back 
to 6 in. trunks when set. Trees as large as | in. or larger were depressed in 
growth when cut back to 6 in. trunks. 

“ Trees in general failed to develop branches well upon the 12 to 24 in. section 
of the trunk. It was later observed that very few well-developed buds occur 
upon this section of the tree under average conditions. The largest total 
number of branches wms found to occur in the lengths from 7 to 12 in. The 
largest average total number of branches of all lengths occurred in the 36 in. 
treatment, with the 12 in. treatment second. The number of branches of all 
lengths is, therefore, apparently correlated with the amount of gi’owth. 

“ The nnpruiied trees developed the smallest number of branches that were 
more than 24 in. in length. The 36 in, trees developed the largest number of 
branches that w^ere more than 24 in. in length. The 6 in. treatment resulted 
in the formation of the largest number of branches 40 to 50 in. in length. The 
12 in. treatment gave the largest number of branches 37 to 40 in. in length. The 
IS in. treatment gave the largest number of branches 30 to 36 in. in length. 
The 24 in, treatment gave the largest number of branches 25 to 30 in. in length. 

“ We may, then, conclude that the more severe the pruning the gi‘eater the 
tendency to produce long branches. It should be noted, further, however, that 
so-called main branches are reduced in number when the trees are cut to 6 in. 

“ One-year peach trees from the nursery start into growth best when planted 
in the orchard if there are well-formed buds just below the point where the tree 
is cut back. The number of such buds varies at different points along the 
trunk of a nursery tree. Buds are found to be most numerous at the 36 to 42 
in. space followed in order by the 42 to 48 and the 0 to 6 in. spaces. Buds are 
found to be least numerous at the 6 to 12 in, space followed in order by the 
12 to IS and the 24 to 30 in. spaces. 

“ Peach trees at the time of planting should be pruned somewhat according 
to grade and the character of the stock, and not according to some definite 
height regardless of all other factors.” 

A financial statement of the experiment station peach orchard, G. A. Mc- 
Cim {Delaware Sta. Bnl. 11$ {1916), pp. S-Bl ).—^This comprises a detailed sur¬ 
vey of the cost of growing peaches in the station orchard.of some 1,000 trees 
during the period 1908 to 1915, inclusive. 

Starting out with an original investment for land of $100 an acre the orchard 
was still in debt $209.65 at the end of the sixth year. The combined profits 
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of the seventh and eighth years, or for the whole 8-year period, was $2,280.52. 
The average yearly profit was $29.81 "per acre, which is equivalent to 29.S 
per cent on the original investment of $100 an acre or a 5 per cent return 
on an orcinird valuation of $596.20 an acre. The cost of raising a 16-qt. Dela¬ 
ware basket of peaches during the whole |,>eriocI wjis S4-.472 cts., and the net 
profit per basket was 12.923 cts. 

Report of cranberry substation for 1915, H. X Feanklix (Massachusetts 
Sta, But 168 (1916), pp. 4^).—This bulletin contains a full report on the work of 
the cranberry substation at East Wareham for the year 1915 (E. S. R., 33, 
p. 341), 

The usual weather observations were made during the year and experiments 
with tobacco shade cloth for frost protection were continued, with the general 
result, however, that its use for this purpose appears less advisable than the 
1914 tests seemed to indicate. The difficulties connected with its manipula¬ 
tion on the bog are evidently considerable. The author is of the opinion that 
a cheaper and more certainly efiective means of protection may be had on 
most unprotected bogs through Hooding these areas by means of small pump¬ 
ing plants. 

In connection with a study of fungus diseases extensive storage tests were 
conducted during the fall and early winter to determine the effects of some 
of the factors affiecting the keeping quality of cranberries. The results of a 
number of these tests are here presented in tabular form. They show the 
relation of ventilation to rate of decay, water losses of cranberries in boxes 
of different construction and in different periods of the storage season, and 
injury to keeping quality of cranberries caused by their drop into barrels. 
Other storage tests and observations are also noted. 

The tests as a whole show that while ventilation is a very important factor 
in retarding tlie development of rot, it is of doubtful economic value except 
in storage house construction. The most rapid development of decay takes 
place in the very first part of the storage season. Berries of poor keeping 
quality are usually shipped as soon as possible after they are picked and it is 
only with such fruit that the maximum benefit to be gained by superior 
arrangements for ventilation would be realized. In lien of extensive ven¬ 
tilating equipment the thorough airing of the storage house on cool, dry days 
and the allowance of as much space in the storage of the fruit as possible is 
recommended. Special attention to the keeping down of temperatures appears 
to promise fully as great advantages as far as storage previous to shipment 
is concerned as can be obtained from special arrangements for ventilation. 

aiuch injury is done to the keeping quality of cranberries by the bouncing 
of the berries in the separators commonly used and by their drop into the 
barrels in separating and screening. In view of their greater expense the 
use of less injurious separators appears to require the establishment of com¬ 
munity packing houses. Although the barrel is the common method of ship¬ 
ping cranberries it appears to be undesirable for this purpose, both from the 
standpoint of .mechanical injury and ventilation. The author is of the opinion 
that fruit to be shipped to the trade in the more distant parts of the country 
would be in a far more acceptable condition if crated and shipped in, the 
uncleaned condition, to be prepared for market at central distributing points 
in the territory where it is to be consumed. 

Experiments in resanding cranberry bogs were continued (B. S. R, 31, 
p. 740). The results with reference to quantity and keeping quality on the 
sanded and resanded plats are here presented and compared with the results 
secured in previous years. Bi’lefiy summarized, the plats have shown no Yei*y 
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cMiBite effect on the quantity of fruit produced requiting' IToin resaiKlieg or 
the lack thereof. The author concludes that the aclYantages gaiiiedi by ressincl- 
ing are of sticli a general nature—a iiertain arnmint of frost protedion aiitl 
help ia the control of the tip worm and girdler being the most evidenfc~-t:h;U: 
they are not definitely determinable by means of plat experlnusds. 

A r^sum^ is given of the results secured from fertilizers wltli reference to 
The effect on ciiiantity and keeping tiuality of cranberries from 1911, when the 
experiments were started, up to the present time. The data given indicate a 
moderate average increase in the quantity of fruit obtained during the five-year 
period from the fertilized areas as compared with that from the checks. 
Nitrate of soda appears to have impaired the keeping quality of the fruit 
somewhat, while no effect in this respect connected with the use of acid phos¬ 
phate and sulphate of potash is apparent Results on one of the limed plats 
suggest the inference that lime favors the development of some disease that 
is peculiar to the Early Black variety of cranberry. Experiments with fer¬ 
tilizers to determine the possibility of stimulating and increasing the setting 
of cranberry blossoms were continued, no very distinct advantage in quantity 
of fruit being shown by the fertilized areas. The berries from three of these 
plats were put in storage tests, and all showed an impaired keeping quality in 
comparison with the fruit from the checks. 

With experience gained from the cranberry investigations as a basis, the 
author here presents and discusses for the consideration of Massachusetts 
growers a number of ideas relative to changes in bog management looking to 
more successful culture and marketing practices. The season’s work with 
plant diseases and insects is noted on pages 51 and 54, 

FOEESTEY. 

Annual report of the dii*ector of forestry of the Philippine Islands for 
the fiscal year ended December 81, 1915, W. P. Sheefeske {Awn. Rpt. Dir. 
Forestry F. I., 1915, pp. 91, pis. 2), —This is the usual progress report relative to 
the administration, investigation, management, and reconnoissaiice work for the 
year ended December 81, 1915. Data relative to applications for homesteads, 
purchases, and leases of public lands, timber cut by species, revenues, timber 
licenses, utilization of forest products from the public forests, and exports and 
imports of major and minor forest products are appended. 

Report on state nurseries and plantations, T. N. Beodrick et al. (New 
Zeat Dept- Lands, Mpt. Btate Nurseries and Flantations, 1915, pp. $2 ).—report 
of forest operations on the various state nurseries and plantations in New 
Zealand for the year ended March 31, 1916. 

, Report of the chief forest fire warden for the year 1915, G. H. Wirt (Penn. 
Dept. Forestry Bnl. IS (1916), pp. 182). —^This includes a report on forest fires 
in Pennsylvania in 1915, activities dealing with forest protection, and a review 
of forest-fire legislation in the State by 1. 0. Williams. 

Grass and woodland fires in Texas, J. H. Foster {Bui. Ayr. and Mech. €ol. 
Tea?,, S. ser., 2 {1915), No. 5, pp. 16, figs. 5). —In this bulletin the author caBs 
attention to the serious' damage done, both to the agricultural and forestal 
Industries of Texas, through grass and woodland fires, and gives the text of the 
laws of the State dealing with forestry and forest protection. 

Importance of soil aeration in forestry, R. S. Houe {Agr. Jour. IndiOr Spec. 
Indian Bd. Cong. No., 1916, pp. 27-82, pU. 5). —In this paper'the author dis- 
'Ciisses, the damage that may be done to the seedlings of forest trees by in¬ 
sufficient soil aeration when the physical condition of the soil is apparently 
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suitable for growth and wlieu the sail, although moist, is far from being satu¬ 
rated with water. The diseiission ii> based upon results secured in experiments 
with seedlings of the sal tree (S/iom robusta). 

A preliiumary study on tke eal-'luae of exotic forest species in Italy, A. 
Pavabi (Ami. R. 1st. Sui). Forestd fej-. Firenze, 1 {1911^-15), pp. Ud-Sld}.— 
The author here presents the results a survey of the distribution and cli¬ 
matic requirements of the more iiiii)»'Oifcaiit timber species. The work was con¬ 
ducted with special reference to Lts application in subsequent attempts to 
acclimatize foreign species in Italy. 

Hotes on acacia, witk descxiptio n new species, I, J. H. Maiden {Jour, 
and Froc. Roy. Soo. ¥. Wales, 49 i&S), pt. 3, pp. 463-5X3). — ^Tliis paper dis¬ 
cusses the various species of acacia... amd describes a number of proposed new 
species. 

Hotes on Eucalyptus, with. descJirip-tions of new species, IV, J. H. Maiden 
(Jour, and Proc. Roy. Soo. F, 3. Iteles, 49 {1915), pi. 3, pp. 809-331). —In con¬ 
tinuation of previous papers (E. S. 3,, S4, p. 742), the author describes a num¬ 
ber of new species of eucalypts aad gives notes on some species previously 
described. 

Eucalyptus aiistraliana n. sp. (rmar^iow-leaved peppermint) and its essen¬ 
tial oil, R. T. Baker and H. G. Smcth: {Jour, and Proc. Roy. 80 c. N. 8. Wales, 
49 (1915), pt. 8, pp. 514—525). —A. ss'st««ematic description of narrouMeaved pep¬ 
permint (E. atisiraliana n. sp.), togeQier wdtli an account of its essential oil, 
including analytical tests made at t3ie Technological Museum. 

KTotes on the tapping of IPaara luHiber, W. G-. Freeman {Bui. Dept. Ayr. 
Trinidad and Tobago, 15 {1916), ]ilcD,S, pp. 155-162). —The autlior reviews the 
results obtained by modern tappin,^ systems in various countries, and gives 
data showing the results of tapping experiments conducted at the St. Clair 
Experiment Station during the periled 1911 to 1916, inclusive. 

A new steam tree feller, J*. Scbmmqeoue {Trans. Roy. Scot. Arbor. Soc., 30 
(1916), pt. 2, pp. 126-128, ph. 2) «— e author describes and illustrates a new 
steam tree feller which has been successfully used in Scotland for a number 
of months. 

Selling woodlot products on Mlichni? an farms, E. H. Fbothingham (Lansing, 
Wich.: State, 1916, pp. 49, pis. bulletin is based upon a statistical 

survey of the wood-using indiistri-^s of Michigan, conducted by the Forest 
Service of the U. S. JDepartiuent of Agidculture in cooperation with the Public 
Domain Commission of the State oCKichigan. It discusses the woodlot situa¬ 
tion in Michigan, the couunoa \vooc31o"t trees, marketing woodlot products des¬ 
tined for various industries, nietho. tls of conducting the sale, how to prevent 
the deterioration of cut woodlot proa»diic:ts, and some of the principal uses of the 
common woodlot trees. A directory o£ Michigan firms buying woodlot products 
in the rough is included. 

Forest products of Canada,, ISIS.—^Pulpwood (Dept. Int. Canada, Forestry 
Branch Bnl 58B (1916), pp. 12,pl.fl,M§s. 4)- —A. statistical account of the pulp- 
wood industry of Canada for the yer^ar 1915, including comparative data for the 
previous year. 

Proceedings of the twelftlu meeting of the American Wood Pre¬ 

servers^ Association^ F. J. Amnu [M^roc. Amer. Wood Preserrers^ Assoc,, 12 
(1916), pp. Pts. 2, ftps. 52}. — Ik, aefidition to the regular business pertaining 
to the association,' the proeeeciinss «o»tain reports of the following papers and 
discussions given at the annual imee tiiLg, held in Chicago, January, 1916: 

Creosoted Piling and Poles^ by r’.'Wr. Cherrington (pp. 61-70); Methods of 
Greosoting Douglas Pir ’Timbers, ly 0. p, M. Goss (pp. 70-83); Vacuum Pro^cess 
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ill Greosoting, by J. D. Isaacs (pp. 8S~S6) ; Notes on Measiiriiig Devices and on 
Methods of Determining Cubical Contents per Charge, by C, W. I^ano (px>. 86^' 
01) ; Selecting and Buying Fuel, by W. H. Grady (pp. 01-104) ; Tlie Foreign 
Creosote Oil Situation, by G. A. Lonibcke (pp. 104, 105) ; Woods Suitable for 
Cross-ties, by li. Van Metre (pp. 106-109) ; Quantity of Zinc Olilorid per Tie 
or per Cubic Foot of Timber, and Method of Determining the True Strengdi of 
the Solution, by W. F. Goltra (pp. 109-117) ; Marine Borers from the Wood 
Preservers’ Standpoint, by D. F. Shackell (pp. 124-135) ; Report of Special 
Committee on Specifications for Preservative for Wood Paving Blocks, by S, R. 
Church, et al. (pp. 135-148) ; Discussion on Preservative Specifications for Wood 
Paving Blocks, by A. E. Larkin (pp. 148-164) ; Water Sampling in Creosote Oil 
(pp, 164-168) ; Report of Committee on Specifications for the Purchase and 
Preservation of Treatable Timber, by E. A. Sterling et al. (pp. 171-187) ; Fungi 
Wliieli Grow on Untreated Ties or Untreated Wood, by H. von Schrenk (pp, 
187-202) ; Treated Wood Block for Factory Flooring and Miscellaneous Uses, 
by O. H. Teesdale (pp. 202-210) ; Report of Committee on Wood Block Paving, 
by O. H. Teesdale et al. (pp. 210-225) ; Report of Committee on Service Tests 
of Wood Block Paving, by A. E. Larkin' et al. (pp. 225-237) ; Discussion on 
Woods Suitable for Cross-ties, by C. P. Winslow and J. A. Newlin (pp. 238- 
247) ; Reclaiming Arid Lands, by F. H. Newell (pp. 247-257) ; Report of Com¬ 
mittee on Service Tests of Cross-ties, by C. P. Winslow et ai. (pp, 257-265) ; 
Durability Records of Cross-ties, by O. P. Winslow and 0. H. Teesdale (pp. 265- 
333) ; Report of Committee on Service Tests of Bridge and Structural Timber, 
by H. M. Rollins et al. (pp. 333-342) ; Quantity of Wood Preservatives Con¬ 
sumed and Amount of Wood Treated by Wood-preserving Plants in the United 
States in 1915, by R. K. Helphenstine, jr., and H. S. Betts (pp. 389-408) ; and 
Bibliogi*aphy of Wood-boring Crustaceans, by F. Moll (pp. 409-413). 

An index to the contents of previous proceedings is appended. 

DISEASES OE PLAHTS. 

Pathological plant anatomy, B. Kustek (Pathologische Pflanzenanaiomie. 
Jma: G. Fischer, X916, 2. ed,„ pp. figs. 209 ).—The author presents in 

this edition not only the material retained from the former one, which has been 
translated by Miss Dorrance (E. S. R., 34, p. 49), but also a considerable amount 
of new material, with a reaimangement of the general plan, bringing the work 
up to the date of its practical completion about August, 1914. There is also 
added a list of recent contributions by other authors extending to November, 
1915. 

Tumors in plants, E. F. Smith (Science, n. ser., 44 {1916), No. 11S9, pp. 611, 
$12 ).—The author reports having succeeded in producing small tumors in 
plants without the use of the crown gall organism (Bacterium tumefaciens) by 
means of substances which are by-products of bacterial growth, Small tumors 
are said to have been obtained repeatedly on several kinds of plants, and their 
presence is Interpreted as being due to the fleeting chemical stimulus applied. 

A paper describing in full the investigation is promised for early publication. 

How to identify infectious plant diseases, S. F. Ashby (Jour, Jamaica Agr. 
80 c., 20 (1916), No. 1, pp, 6-12 ).—^This information, said to be available also in 
pamphlet form, relates, among other matters, to the symptoms, causation, and 
treatment of Panama disease or banana wilt, Bonnygate disease or banana bulb 
rot, cacao pod rot and red or purple canker, dieback of cacao, bud rot of coco¬ 
nut palm, and leaf dieback of coconut. 

Report of the division of botany, H. T. Giissow (Canada Bsopt. Farms Rpts. 

, 1916, pp. 949 - 990 , pis. 11, figs. 2).—An account is given of some administrative 
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features in connection with the enforcement of the destructive insect and pest 
act, investigations in plant pathology, economic botany, and a report of the St, 
Catharines field laboratory. The work reported in the administration of the 
destructive insect and pest act has consisted largely of Inspection of potatoes 
for shipment. 

In plant patliologj^ the diseases reported upon are principally those of po¬ 
tatoes, a number of which are described, and the results of experiments are 
given in some eases. Experiments on the effect of fresh manure on potato scab 
show that fresh horse manure increased the amount of scab more than any of 
the others used, while the use of sheep and hen manure resulted in the smallest 
amount of scab. A potato disease called net necrosis is briefly described. This 
is characterized by brownish discolorations of the fibrovascular bundles of the 
tubers. Some experiments were undertaken to determine whether tubers that 
showed this infection before planting would produce a crop free from the dis¬ 
ease, and the results indicate that in almost every case the disease is hereditary. 
Some investigations on the control of Ehizoctonia or black scurf of potato, 
due to Gorticium vagum solam^ are reported in which it appears that treating 
seed tubers for three hours with a solution of corrosive sublimate in connection 
with rotation of crops lias gi-eatly reduced loss from this disease. Notes are 
given on the distribution and characteristics of black leg, leaf roll, and mosaic 
disease of potato. A clover and alfalfa wilt disease due to Sclerotinia ciborio- 
ides, or 8, trifoliorum, is briefly described, and two authentic cases of its occur¬ 
rence in Canada are reported. 

In the investigations in economic botany, most of the work has been con¬ 
cerned with the identification of poisonous plants and weeds. 

In the report from the field laboratory at St. Catherines, W. A. McCubbin 
gives observations and experimental results on the more important diseases of 
fruits and vegetables observed during 1914. Most of the investigations are 
said to be incomplete and are only briefly described. 

Notes on plant diseases of Connecticut, O. P. Clinton {Connecticut State 
Sta. Rpt, 1915, pt. 6, pp. 421-451, pis, 8). —^Notes are given on a number of plant 
diseases observed during 1914 and 1915, including some previously reported 
and a number of others not before recorded from the State. Among the latter 
are wlike spot of alfalfa; several rots of apples; white tip of carnations; mosaic 
or white pickle of cucumber; leaf blight, crown gall, and a root rot of mangels; 
anthracnose of Norway maple; a Pusarium rot of onions; two rusts of poplar, 
one of which is associated with the larch, the other with hemlock; crown gall 
of privet; and a bacterial leaf spot of soy beans, which is provisionally de¬ 
scribed as due to Bacillus sp. 

Report on plant protection, E. Schaffnit and G. Lustnek {BerieMe iiber 
PfiamemcJiutz der Pflamemchutzstellen. Bonn: P. Eost c£* Go., 1916, pp. 98, figs. 
11 ). —This contains the reports of the stations for plant protection at Bonn- 
Poppelsdorf and Geisenheim for 1913-14 regarding weather and plant injury 
as related to diseases and animal pests. 

Administration report of the government mycologist for 1914-15, W. 
McRae {Bpt. Dept. Agr. Madras, 1914-15, pp. 50, 51). —It is stated that a con¬ 
form bacillus Isolated from the soft rotting parts of coconut and palmyra palms 
attacked by bud rot did not reproduce the rot when injected into the buds of 
young coconut palms. The results of inoculations of these plants with pure 
cultures of PytMmn palmivorum confirmed the experiments of the previous year. 
Bud rot of coconut palms appears to be widely spread in Malabar, but the 
damage done is not extensive. Investigation of a new disease of coconut palms 
on the west coast has been begun. 
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Tile iLse of Bordeaux inlxtiire for tiie auilKili disease of areca nuts, due to 
Fliytopiitiiora omnlvora arecWf is being exfceiideti. A fungus (probably' au 
Eplielis) oa paddy, which transfonins the loose panicle into a solid carbona¬ 
ceous spike, has been brought into pure culture, and a stialy of the fungus has 
been begun. A fruit rot of chillies caused by YeniUciUarla capsid is under 
Investigation. A bacterium isolated from black rot of plantain had no effect 
on young plantain shoots. 

Septoria on barley, A. G. Johkson {Ahs. in FUytopatlwlogij^ 6 (1916), Ahn 1, 
p. 117 ).—^The author notes the occurrence of Septoria on a number of varieties 
of barley at different localities in North and South E>akota and J^linnesota. 
The fungus chiefly attacks the leaf blade, the attacked portion becoming yellow¬ 
ish or yellowish brown and the invaded tissue being killed. The sheaths are 
less freauently attacked. The fungus is believed to be the same as that known 
to occur on wheat and to be widely distributed in this country and generally 
referred to grmnmuni, 

Occuri^ence of yellow leaf rust of wheat (Puccinia glumarum) in the,Salt 
lake Valley, Utah, P. J. O’Gara {Science, n. ser,, Jf4 {1916), No. 1139, pp. 610, 
611). —The author describes a rust as having been observed on June 23, 1915, in 
several wheat fields north and west of Ogden, Utah. Subsequent examination 
showed the rust to be P. glwmamm, which has only recently been described as 
occurring in this country. The infection as noted in the Salt Lake Valley is 
said to have been rather severe and of considerable economic importance. 

Cordyceps ciavicipitis n, sp., parasitic on ergot, R. Ortegken {Svensh Bot, 
Tidslcr., 10 {1916), No. 1, pp. 58-68, figs. 3). — The author describes V. clavi^ 
dpitis n. sp., which is claimed to be parasitic on ergot ( Claviceps purpurea). 

Californian thistle rust, A. H. Cockayne {Neio Zeal. Dept. Agr. Rpt. 28 {1915}F", 
p. 109). —It Is stated that a considerable amount of experimentation with Call-! 
fornian thistle rust {Puccinia suaveolcm) has been carried out, the results of 
which indicate that this rust may become a valuable instrument in controlling 
the weed in permanent pastures. The best results are obtained by using mate¬ 
rial which has been taken from plants recently attacked in preference to that 
from plants affected the previous year, the latter attaining only a temporary 
development. 

A study on the dry rot disease of maize caused by Diplodia zesa, P. A. van 
DEB Bijl (Byl) {Union 8o. Africa Dept. Agr. Set Bui. 7 (1916), pp. 60, pis. 
15 ).-—This investigation, which was undertaken primarily to test the effect of 
diseased maize when fed to stock, deals somewhat extensively also with the biol¬ 
ogy, pathology, and control of the disease of maize caused by D. zg(v. The two 
parts of the' pax^er deal respectively with the fungus in relation to the host and 
the fungus in the laboratory. Inoculation apparently takes place through the 
silks but possibly also through the roots. No ear to ear infection was obtained. 
The spores do not appear to be very resistant. 

It is recommended that crop rotation be accompanied by destruction of all. 
diseased material prior to the formation of pycnidia. It is thought that the 
fungus may fruit naturally on ddbris other than that of maize in the field. 
BMrther experiments are needed regarding the ways in which the disease is 
spread, 

Powdery scab of potato, G. P. Ciunton {OonneciiGut State Sta. Rpt. 1915, 
pt. 6, pp. 463-469). —On account of the occurrence of the powdery scab of potato 
in Maine and the possibility of its being introduced into Connecticut, the 
author, with his assistants, made an inspection of seed potatoes with the result 
that the powdery scab was found only at three places, in all of which the 
infection occurred on Maine-grown tubers. 
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ExperinieBts were conrtucted to determiae the probability of tbe <\stabiis!iment 
of tills disease in Connecticot, and tubers were planter! i;i eii'.-ui soil alter beiiijr 
treated with foriualtii alone or wltli fornialin and clasted Viitli siilplrar. No 
powdery scab appeared, and another expeiiment vais undertaken on tlie sup¬ 
position that the soil might have become infected. Badly scabbed iiotatoes 
were received and planted in a uevr plat, and potatosos treated as above were 
planted in the places occupied by the potatoes in Bie previous expeiinients. The 
potatoes when dug showed no powalery scab, even under micTOScopic examina¬ 
tion. The author concludes that this disease is not likely to proA'e a serious one 
in Connecticut. 

Seed and soil disiiifeetants for the HMzoctonia disease of potatoes, W. J. 
Morse and M, Shapovalov (Abs. In PniJtopatJLOlogi/, 6 (1916), No. i, pp. 118, 
119). —Seed tuber treatment for the control of Bhizoctoriia disease of potatoes 
was found more successful with corrosive suliliraate than wdth formaldehyde. 
The application of sulphur in the soil at the rate of 500 ibs. per acre increased 
the diseased plants from 20 to 30 per cent. 

Potato spra'yiiig exiieriments, third report, G. P. Clinton {Connectictif Stale 
Sta. Rpt. 1915, pf. G, pp, —In continuation of a previous report (E. S. 

K., 25, p. 545), the author gives the results of spraying experiments which 
have covered a period of 14 years. These experiments w^ere undertaken to 
determine the value of Bordeaux mixture as a fungicide, to compare the effect 
of ridged and level culture in preventing rot of tubers, and the value of other 
fungicides as compared with Bordeaux mixture. 

Homemade 4:4: 50 Bordeaux mixture gave an average increase of 38 bu. 
per acre during the 13 j’ears the tests ivere carried on. Not only did the Bor¬ 
deaux mixture control blight, but in dry years lessened injury from tip burn 
and had also possibly a stimulating effect as showm by an average increase 
of 29 bu. per acre during blight-free years. In all but 4 of 22 tests, the extra 
cost of spraying wtis more than covered by the net gain. 

In the experiments with ridged v, level culture, It was found that ridging and 
deeper planting tend to lessen rot and blight of iiotatoes in bad seasons, and 
in addition, the ridging permits better spraying and easier access to the plants. 
The total yields of ridged potatoes were as high as those from level culture, 
the yields of first quality potatoes were greater, and the tubers were less sub¬ 
ject to sunburn. 

In the comparative test of fungicides, none was found to equal homemade 
Bordeaux mixture. 

A new species of Melanconium parasitic on the tomato, W. H. Tisdale 
(Abs. in Phytopathologp, 6 {1916), No. i, p. 116 ).—On both green and ripe 
tomatoes inuhe greenhouse at the Wisconsin Experiment Station, small, dark 
brown or black spots, seldom more than ^ in. in diameter, have been observed. 
Prom these a fungus was isolated and inoculations were made both through 
wounds and by spraying unwounded fruit. The characters of the fungus are 
said to correspond to those of the genus Melanconium, although no record of 
the parasitism of this genus on the tomato has been found. 

Infection and resistance studies of Phytophthora infestans on the tomato, 
I, B. Melhijs {Ahs. in Phytopathology, 6 (1916), No. 1, p. 101). —^Tlie author 
reports tomato foliage as readily infected with P. infestans ' from the Irish 
potato, but it has not been possible to infect the fruit except through the 
peduncle, the calyx, or the epidermis when ruptured. The fungus is said to 
spread more sparingly on the foliage of the tomato than on susceptible varieties 
of potato. Tariations in susceptibility of, different varieties of tomato nnd po¬ 
tato to attack by this fungus are reported. 
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Second progress report on disease resistance in tobacco, J. Johnson (AM. 
in- FhijtopaiJiology, li (1916), No, i, p. 117). —In contimiatloD of a report on re- 
sistance of tobacco to t.be ror>{- rot .organssni (Thiclmia hmieola) previously 
noted (B. S. R., 31, p. 448), the author rqwrts eiK-oii raging results of selection 
for resistance in the White Burley variety. 

Disinfection to overcome the root rot (TMelavia basicola), W. A. Baunet 
(Can-mla Mwpt’ Farms Epts. 1915, pp. 1191-119S). —^The sterilization of seed 
beds by means of steam and formalin is described, the steam sterilization prov- 
ing very satisfactory, while the formalin treatment under the conditions of the 
experiment was not a success. Treatment with steam for 30 minutes at 100 
lbs. pressure is recommended for general practice. Some notes are given on 
the resistance of varieties of tobacco to root rot infection, and from the an- 
thor’s observations it is thought that by selection and breeding a resistant 
variety of tobacco can be obtained that will be commercially profitable. 

Tire blight investigations, H. A. Gossabd and E. G. Walton (Mo. Bui. Ohio 
Bta,, 1 (1916), No. 9, pp. 274-276; ahs. in Phytopathology, 6 (1916), No. 1, p. 
US). —A series of investigations is reported upon in which an effort has been 
made to determine under what conditions and how long the fire blight organism 
(Badllus amyloporus) will live in honeydew as it occurs on the leaves, how 
long it will retain its vitality in the nectaries of other flowers than apple, 
pear, and guince, and how long it will live in honey. 

It was found that the blight organism can live for 7 days in honeydew until 
the dew is completely dried, and then for at least 3 days longer when moisture 
is added. In the nectaries of the peach, plum, and cherry blossoms the or¬ 
ganism was found to live for 5 days or more and still remain capable of in¬ 
fecting trees. In the experiments with honey, a fresh sample of honey was 
inoculated with bacteria, and beginning 2 days later inoculations were made on 
apple shoots for a period of 9 days. In this experiment the maximum life of 
the organism in honey was found to exceed 72 hours, but from the evidence at 
hand it is not believed to live longer than 100 hours in this medium, 

Longevity of Bacillus amylovorus, J. W. Hotson in Phytopathology, 

6 (1916), No. 1, p. 115). — An attempt has been made to determine the length of 
time the fire blight organism lives in infected branches after they have been 
cut from the trees. 

It was found that the organism existing in branches, when exposed to direct 
sunlight, remains alive for fron. 10 to 13 days, and siiuilar results were ob¬ 
tained when the exudate was present on the fruit. When the branches were 
shaded for part of the day the bacteria remained alive for 27 days in the bark, 
and when infected branches were left in a field where there was a cover crop 
of alfalfa, living bacteria were obtained in some cases 29 days after the limbs 
were cut. 

Arsenate of lead as a fungicide for apple scab, W. J. Mouse (Ahs. in Phyto^- 
pathology, 6 (1916), No. 1, p. 118). —In a series of spraying experiments cover¬ 
ing four seasons, in which the Ben Davis variety of apples was used, satis¬ 
factory results are said to have been obtained where arsenate of lead was used 
alone or in combination with fungicides. The arsenate of lead produced little 
* or no russeting of the fruit, and in three seasons out of four from 12 to 18 per 
cent more merchantable fruit was obtained than when lime-sulphur was em- 
I ployed. 

Irrigation and bitter pit, 0. Bsooks and D. F. Pishes (Ahs. in Phytopathol¬ 
ogy, 6 (1916), No. 1, p. iii).—Attention is called to the relation between the 
occurrence of corky bitter pit of apples and an increase in the amount of water 
used. Heavy irrigation throughout the entire season or medium irrigation 
until August followed by heavy irrigation resulted in a much greater amount of 
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bitter pit in case of Grimes Golden, Jonathan, and otlier varieties than medium 
or light irrigation tliroiighoiit the season. 

Bliglit-resistant roots—the first step toward pear blight control, A. L. 
WiSKEE {Mo. Bui. Com. Sort. Gal., 5 (1916). No. 2. pp. 48-53, fig. I).—Experi¬ 
ence in California with pear blight (Bacillus amylovorus) in the past two 
years is said to have emphasized the inability of orcliardists alone to control 
this disease. 

Comparisons are made as to adaptability for stocks of the French or wild 
European pear (Pyriis communis) and the Japan or wild Asiatic pear (P. 
mnensis). The latter is said to make tlie more vigorous growth, its seedlings 
are less subject to leaf blight {Entomosporiuin maculatum) , its roots have 
little tendency to sucker, and it resists blight better, on the average, than any 
other root now in use. It makes vigorous growth with less soil moisture also 
than does the French pear, and trees grown on Japan root suffer comparatively 
little also from pear aphis. These and other claims are regarded, however, as 
somewhat tentative. It is admitted that under conditions of excessive soil 
saturation the Japan pear may be injured by root rot. 

Further studies on plum wilt, B. B. Higgins in Phytopathology, B 

(IQIB), No. 1, pp. Ill, 118). —In continuation of a previous report (E. S. R., 34, 
p. 747), the author claims that the fungus causing the plum wilt is a general 
wound parasite of woody plants but is not found occurring normally on any 
plant outside of the genus Prunus. 

Summer sprays against American gooseberry mildew, B. T. P. Baekeb and 
A. H, Lees {Jour. Bd. Agr. ILondon], 22 {1916), No. 12, pp. 1244-1249). —The 
authors, summarizing the work done by them during the past two years on 
the summer treatment of American gooseberry mildew, state that their experi¬ 
ence agi'ees with that of Eyre and Salmon (E. S. B., 35, p. 654), as regards the 
injurious effects of fungicidal concentrations of liver of sulphur as previously 
used in this connection. Trial has also been made of a combination not known 
to have been previously tested, consisting of a mixture of liver of sulphur and 
a soft soap and paraffin emulsion, which is said to have given the most promis¬ 
ing results. How far the liver of sulphur furnishes the fungicidal factor is not 
known, but it is thought that all the ingredients may be required for the full 
effect. The primary object of this paper is to call this mixture to the attention 
of other investigators. 

It was found that what are called hitting or contact sprays, designed to kill 
the mycelium and conidia already on the bush, were rendered more or less in¬ 
effective by the presence of air between the conidiophores and the conidia. In 
a series of tests of protective or cover sprays, employing such fungicides as 
Bordeaux mixture or lime sulphur, no entirely satisfactory results "were ob¬ 
tained, as the mildew reappeared, although in slight degree. The cost of treat¬ 
ment and other details are discussed. 

[Fungus diseases of the eranberry], H, J. Fkanklin (Massachmetts Sta. 
Bill. 168 (1916), pp. 1~4).—A report is given of studies carried on on the fungus 
diseases of cranberries, the work having been done in cooperation with the 
Bureau of Plant Industry of this Department. 

Spraying experiments w’ere conducted with Bordeaux mixture, and the re¬ 
sults obtained are similar to those previously reported (B. S. B., 33, p, 350). 
The sprayed plats yielded less fruit than the untreated checks, although the 
keeping quality of the sprayed berries was somewhat better than the unsprayed 
ones. However, berries from plats that had been treated in previous years 
but not in 1915 showed poorer keeping quality than those which had not been 
sprayed. 
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An experiiiieiit in eonirolling fungus diseases by putting copper sulphate in 
the flowage water was carried out, but the results slu)w no o-dvantage in favor 
of the treatment. In storage, however, the berries from tlie treiitecl sections 
showed smaller percentages of rot than t'nose from other sections. 

A.n investigation of cranberry bogs in New Jersey, where treatment was being 
made for control of plant diseases, did not reveal any siicli injury sis that 
caused by spraying tests in Miisssichnsotts. No definite reason for this differ¬ 
ence is evident, althoiigli it is thought that it may possibly be connected in some 
way with the use of sand as a mulch in Massacliuetts. 

The disease’ known as Wisconsin false blossom is reported on several va¬ 
rieties, and evidence seems to be accumulating that in some way the disease 
is infectious. 

A new disease called blossom end rot in previous reports was more prevalent 
than usual. The investigation of the fungus causing this disease is being 
coiitiniied. 

Eradication on a large scale, B. Nelson {Abs. in Pliyiopatliology, 6 (19X6), 
No. X, p. 11 Jf). — A description is given of the attempt being made in Florida to 
eradicate the citrus canker due to Pseudomonas cAlri, The method employed 
is to destroy with fire the infected trees, these being sprayed with kerosene 
mixed with crude oil. 

Diseases of plants caused by nematodes, G. P. Clinton (Comieoiic'ut Stale 
Sta. Rpt. 1915, pt. 6, pp. J}52-Ji62, pis. 2 ).—^After a brief account of the occur¬ 
rence and injurious action of Heterodera radicieola, the author describes a 
leaf blight nematode (Aplielenehus olesistus) as attacking begonias and ferns 
in greenhouses. 

Cutting out chestnut blighted timber, E, M. Stoddaed and A, E. Moss (Com- 
necticut State Sta, Rpt. 1915, pt. 6, pp. /fS8-/f96, pis. 2, fig. 1 ).—In order to de¬ 
termine whether the spread of chestnut blight could be retarded or checked by 
the removal each year of infected trees, and if so, ■whether the work is eco¬ 
nomically possible, the authors carried on experiments on 130 acres, on which 
every winter all infected chestnut trees were removed, and for comparison the 
infected trees on an adjoining 190 acres were counted but not removed. 

As a result of this investigation, it was found that in Connecticut the cutting 
and removing from woocllots of trees infected until chestnut blight did not 
prevent the spread of the disease. The cost of inspection, cutting, and remov¬ 
ing is considered too high to warrant its adoption from a commercial standpoint. 

A G-loeosporiuni on horse-chestnut shoots, J. P. Abams {A'bs. in Phyiopathoh 
ogv, 6 (1916), No. J, pp. 11/h 115).—A blighting of the terminal shoots of the 
horse-chestnut, due to a species of Gloeosporium, is described. Inoculation 
experiments with this fungus on apple have produced conditions similar to those 
produced by Glonierella cingnlata. 

Deaf fall of conifers, F. W. Neger and J. Fuchs {Jahrh. Wiss. Bot. {Prings- 
heimj, 55 (1915), No. Jf, pp. 608-660, figs. 22). —The authors have studied leaf 
separation and frost killing in certain conifers. 

Leaf cast is most commonly due directly to wmter loss. The forms or 
processes of separation peculiar to dilferent conifers are described. Frost 
killing of evergreen foliage appeal's to be a special case of late frost injury 
and to have its origin in the untimely awakening of the young needles in 
spring. The reddening often noted is a post mortem effect having no causal 
connection with the death of the foliage. It follows exposure to full sunlight 
of killed needles which still have a high content of waiter and acid. ' 

;Tipbum in white pine, G. F. Bukns in Phytopathologu, $ (1916), No. 1, 
p. 110).—A form of tipburn occurring in the forest nursery of the State For- 
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estry Department of Vermont is reported, in which it apx}ears that the velocity' 
of the wind Is the deciding factor in killing the jmung leaves. 

Eradication of Cronartiiim ribiccla from European pine plantings in New 
Y6rk State, W. H. Rakkix (Ahs, in Phytopathology, 6 {19W), Vo. 1, p. iij).—A 
report is given on the white pine blister rust in plantings of wdiite pine made 
from seedlings imported from Europe. 

ESTTOMOLOaY. 

[Report of tli#] department of entomology, S. B. Doten {'Kevada Bta, Bpt, 
1915, pp. SS-I^l, figs. 5). —A brief sumnuiry is given of the work of the year in 
which the author was assisted by G. G. Schweis. 

The conclusion is reached from work with hymenopterous parasites of the 
codling moth that it is not practical to check the pest by this means. 

Reference is made to two papers published during the course of the year 
relative to a method of photographing living insects.^ 

Two cutworms which are said to have caused considerable injury to alfalfa 
are the desert cutworm (Euxoa ridingHimui) and the variegated cutworm. 
The former has been found in central and eastern Nevada in the spring feeding 
in such numbers upon the young shoots of alfalfa that the plant fails to make 
any growth, while the latter has been found in midsummer injuring the second 
crop in the same way. The experimental drowning of cutworms is briefly 
touched upon. Hogs, chickens, and turkeys are shown to consume large num¬ 
bers of the pest. 

With a view to determining tlie effect of cold and starvation upon the bedbug, 
31 were placed in tubes in a bo3: and kept under shelter In the open air from 
January 21 to April 10, with the result that only 11 remained alive and vigorous. 
These 11 were alive also on July 1 after having been put in tubes in a tin 
box, packed in cotton, and stored in a refrigerator at a temperature maintained 
constantly between 40 and 50® P. A number of bedbugs just hatched from 
the egg survived after having been kept for nearly three months in cold storage 
without food. Eggs kept under the same conditions hatched promptly when the 
temperature was raised. The results of experiments with sulphur fumigation 
seem to indicate that the eggs of bedbugs are not always killed and that two 
fumigations, a week apart in warm weather, are necessry to eradicate the pest. 

The study of a disease of mature bees which made its appearance In 1915 
indicates that it is the so-called Isle of Wight disease, due to Nosema apis. 

An attempt to redefine the host relationships exhibited by entomophagous 
insects, H. S. Smith (Jour, Boon, Ent„ 9 (1916), Vo. 5, $)p. 4'5"5'-^Sd).~-The 
author redefines the old terms now in use wdtli a view to standardizing the 
terminology of insect parasitism. 

Sprays and spraying, P. B. Paddock (Texas Sta, BmL 187 {1916), pp. 5~$6, 
fig, S). —A brief discussion of the several classes of insects is followed by an 
extended account of the various insecticides and means for their application. 
Preventive measures are also considered and a list with addresses is given of 
manufacturers and dealers in insecticides and spraying machinery. 

Cost of dusting and spraying a Hew York apple orchard, G. B. Geosby 
{Jour, Econ. Ent, 9 (1916), No, S, pp. 375, 376 ),—The author presents data fur¬ 
nished by W. A. Crandall relative to a 21-acre orchard, containing about 625 
trees ranging in age from 35 to 40 years, which was sprayed in 1913 and 1914 
and dusted in 1915. Records of the cost of spraying in 1913 and 1914 and of 
dusting in 1915 presented in tabular form show the spraying to cost about 

^ A “Cold ” Flame for Zoological Work (Camera Craft, 1914, October) ; FlasWights of 
Living Insects {Cuwcm Craft, 3015, xlpril). 
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one-iialf more than dtisting. Reports of extensive observations of the relative 
efficiency of dusting and spraying by the Cornell Experiment Station have been 
previonsly noted (E. S. R., 34, p, T3S). 

[Work \vit1i cranberry insects in 1915]. H. J. Peanktjn (MassacliuscMs 
Sta. Bui. 16S (1916), pp. S1-4S). —In referring to the loss caused by cranberry 
insects during tlie year it is stated that that due to the fruit worm was coiiKSicler- 
ably more than in 1913 and 1914 but not as great as in some years. A .span- 
worm (AWotmia cleinataria) , commonly obseiwed on cranberry bogs in July, i 
was reared successfully, the moths emerging between May 20 and 21 from 
pupse formed between July 9 and 25 of the previous year. A bStch of 432 eggs 
was deposited by one of the reared moths about May 30, caterpillars emerging 
therefrom on June 14- Pupation is said to take place at a maximum depth of 
2 in. in the sand of breeding cans. While common on the bogs this insect hsis 
not appeared in sufficient numbers to do any considerable injury. 

An iclineumonid parasite (Amhhjfeles putus) was reared during the year in 
small numbers from the green span worm (CymatopJiora sulpliurea), commonly 
found late in May eating holes in the winter buds at the tips of the uprights. 

An infestation by what appeared to be the cranberry rootworm (Rhahdopterm 
pidpes) was cllscovereci in October on a bog at Wareham, some two acres hav¬ 
ing shown more or less injury. In an examination of a bog in South Oarver it 
was found that a small beetle (Gryptocephalus incertm), present in great 
numbers, was devouring the foliage. It is pointed out that there are four ways 
in which a bog may become infested with the gipsy moth. 

Records of the amount of the cranberry tip worm (Cecidomyia oxycocmna) 
injury on 14 different bogs in 1914-15 and the effect of resanding are presented 
in tabular form. There was not a single bog, a record of the 1914 examination 
of which was kept, that after being resanded did not show a tremendous drop 
in the amount of tip worm Infestation. On the other hand, practically only 
one bog that had not been resanded between September, 1914, and May, 1915, 
failed to show an infestation equal to or greater than that of 1914. 

No advantage was obtained from the sweetening of arsenical sprays with 
saccharine in use against the black-head fire worm {Rhopobota vacciniana). 

A heavy infestation by this pest on a bog at Wai'eham was greatly reduced by 
the holding of a partial flowage until the first of July. 

In experimental work wuth the cranberry fruit worm {Mineola vaccinii)^ two 
netting sacks, each containing 160 cocoons, were submerged in a pond in 3 ft. 
of water on January 15. One of the sacks which was taken from the water on 
March 31 showed 40 per cent of the worms therein to be alive, almost a quar¬ 
ter of them being quite active. Those in the second sack which was removed 
from the water on May 20 w'ere all found dead and most of them more or less 
decomposed. The percentage of parasitism of this pest was considerably, higher 
than that of the previous year. Parasitism by Phanerotoma tibialis ranged 
from 27 to 72 per cent on dry bogs and from almost none to about 22 per 
cent on bogs that had the winter flowage held late. Parasitism by PrMo- 
meridia agilu ranged from 5 to about 38 per cent in fruit worms taken from 
dry bogs and from none to about 7.5 in those from bogs that had the winter 
flowage held late. The eggs of the fruit worm showed a range in parasitism 
by Triahogramma minuta from 42 to about 89 per cent on dry bogs and from 
about 12 to 89 per cent on those with winter flowage. It is estimated that the 
predaciO'US and parasitic enemies of the fruit worm destroy not less than 97 
per cent on some dry bogs and close to 90 per cent on some flowed bogs. 

aoneptexyx rhamni and Castnia therapon in New Jersey, H. B. Weiss 
'{Jour. Eem. E%t., 9 (1916), Mo. S, p. d78).—An almost perfect female of 0. 
rhmini, known as the brimstone butterfly, was taken from a case of Prencli 
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siirubs at Eutlierforcl, N. J., having apparently emerged en route. A larva of 
the lepiclopteran 0, tJierapon was found in a greenhouse at Bound Brook, N. X, 
infesting orchids which originally came from Pernambuco. 

Grasshopper control, D. E. Mereili. (Neto Mexico &t(i. Buh 102 (1916), pp. 32j 
figs. 19). —This is a discussion of the grasshopper problem in New Mexico, in 
every part of which State damage is liable to take place. Mention is made of 
seven species as sources of injury, namely, MeXamplus cUjferentlalis, M. UviP 
tat us, 3f. atlanls, M. femur-rtibriim, Sadrotettix trifasciatusy Schutocerca 
venusta, and Brachijsfola magjia, of which the first three are the most im¬ 
portant. The greatest injury is caused to alfalfa, garden and truck crops, 
grains, and young fruit trees. 

Their control is deemed practicable through the destruction of breeding places 
and eggs and of the grasshoppers by poisoning or by capture with machines for 
that purpose. 

Notes on Anasa andresii, an enemy of cucurbits, T. H. Jones (Jour. Econ. 
Ent., 9 (1916), No. pp. 4^1~JfS4)‘ —Preliminary notes on the biology of A. 
andresii, based on observations made by the author and C. E. Smith at Baton 
Rouge, La., during 1915, are presented. The species is also known to occur in 
Florida, Texas, New Mexico, central Mexico, and Cuba. Its injury is similar to 
that caused by A. tristis. 

Ti-ipbleps insidiosus as the probable transmitter of conn-ear rot (Biplodia 
sp., Eusarium sp.), J. A. Hyslop {Jour. Boon. Ent., 9 (1916), No. 4, pp. 4S5-- 
43S).—A report of observations made at New Paris, Me., in the fall of 1912. 
The form of ear rot caused by Bacterium stewarti was a source of severe in¬ 
jury to sweet corn in the large corn-canning districts of the State. 

Some unpublished notes on Pemphigus bet^, A. 0. Maxson {Jour. Econ. 
Ent, 9 {1916), No. 5, pp. 500-504). —^This is a report of observations on the 
biology of the sugar beet root louse at Longmont, Colo., by the author, con¬ 
ducted in cooperation with the Colorado Experiment Station. 

Bispersion of scale insects by the wind, H. J. Quayee (Jour. Econ. Ent., 
9 {1916), No. 5, pp. 4^6-49$, fig. 1). —In work at the Citrus Substation at River¬ 
side, Gal., the author found young black scales to be carried by the wind as 
far as 450 feet, the gi*eatest distance at which tanglefoot sheets were set. The 
young of the red scale were captured on such sheets at distances ranging from 
SO to 150 feet. 

Reducing the cost of commercial spraying, R. S. WoGiaM {Jour. Econ. Ent, 
9 (1916), No. 4 , pp. 392-395, fig. 1). —^The author describes and presents a dia¬ 
gram of a pipe system in a 10-acre orange orchard in southern California, in 
which the cost of applications of water under high pressure for the control 
of mealy bugs was found to average 75 per cent less than where the work was 
done by means of a portable sprayer alone. 

The white-marked tussock moth (Hemerocampa leucostigma), H. C. Ting¬ 
ling (Jfo. Bnl Ohio Sta., 1 {1916), No. 9, pp. 265-270, figs. 3).—A popular ac¬ 
count of this moth, which is one of the most important insect enemies of shade 
and ornamental trees in many cities in Ohio. 

The New Mexico range caterpillar and its conti’ol, Y. L. Wildbbmxjth and 
D. X Oaefbey {U. S. Dept Agr. Bui. 443 {1916), pp. 12, figs. 1^).—This is a re¬ 
port of work wnth Hemileuca olivw commenced at Koehler, N. Mex., in 1913, 
and carried on in continuation of that by Ainslie, as previously noted (B. S. B., 
23, p. 463). Its life history and natural enemies have been given particular 
attention. 

The pest is said to be of economic importance only in the five counties In 
the northeastern corner of the State, but a scattering infestation occurs across 
72628“—17-5 
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the line in Texas and two colonies were found during 1915 in sonthern New 
Mexico. Many cultivated crops are now attacked In addition to range gi^asses. 
Tile authors conclude that its present destructive abundance is due to the 
reduction in numbers of its natural enemies through some severe climatic con- 
dition. 

The introduction of natural enemies appears to be the only practical measure 
in control work on the range. As a result of this work a number of Insect 
enemies of the pest appear to have become established. The native natural 
enemies also are now beginning to assert themselves again. 

The small pink corn worm (Batrachedra riieyi) in Mississippij R. W. 
Harned (Jour. Econ, Ent., 9 (1916), No. 2, pp. 295-?498, figs. 2). —This pest, an 
account of which by Chittenden has been previously noted (E. S. R., 35, p. 256), 
attracted more attention during the previous 14 months than any other occur¬ 
ring in Mississippi. During November and December, 1914, hundreds of com¬ 
plaints in regard to the work of this insect in stored corn were received, most 
of which came from the central part of the State. 

Control of the variegated cutworm in Ventura County, California, Gr.'E. 
Bensel {Jour. Econ. Ent., 9 (1916), No. 2, pp. 303-306, pis. 3). —The variegated 
cutworm is widely distributed in Ventura County, Cal., where it has done con¬ 
siderable damage to the sugar beet crop since April, 1913, when the first serious 
outbreak occurred. The methods of control mentioned include application of 
arsenicals, ditching, and trapping the moths by lights. 

A coccid-feeding moth, (Blastobasis) Holcocera iceryosella, E. O. Bssio 
(Jour. Econ. Ent., 9 No. B, pp. 369, 370, pi. i).—In addition to the black 

scale and cottony cushion scale recorded by Riley as hosts of this moth, the 
author has found the European peach scale {Lecmiinm per slew), the greedy 
scale (Aspidiotus camelUce), and Baker’s mealy bug (Pseudococcus Oakeri) 
to serve as hosts at Berkeley, Cal. 

Additional notes on the use of dust sprays against the corn-ear worm, 
J. W. McColloch (Jo^cr. Econ. Ent., 9 (1916), No. k, PP- 393-393). —Further 
work by the author (E. S. R., 84, p. 63) has led to the following conclusions: 

“The percentage of corn-ear worm and mold injury decreases as the number 
of dustings are increased. The cost of dusting is prohibitive where corn is 
grown for grain or forage but is practical where corn is raised for roast¬ 
ing ears, show purposes, or for seed corn. Sulphur is superior to flour or 
lime as a carrier for arsenate of lead and there is some indication that It 
also serves as a fungicide. Fifty per cent arsenate of lead does not control 
the corn-ear worm so effectively as does 75 per cent arsenate of lead.” 

Bucculatrix thurheriella, a pest of cotton in the Imperial Valley, E. A, Mc- 
Geegos (Jour. Econ. Ent., 9 (1916), No. 5, pp. 305-310, pis. 3). —The larvm of 
this tineid moth were found in June, 1916, devouring the leaves of cotton in 
fields in eight localities in the Imperial Valley, Cal., indicating that it occurs 
in every cultivated part of the valley. It was found in every cotton field 
examined and !n some fields every leaf was attacked by it. 

Economic Syrphidse in California, W, M. Davidson (Jour. Econ. Ent., 9 
(1916), No. 5, pp. 434--^57).—A brief discussion of the syrphus files of economic 
importance in California. 

Bispersion of Musca domestica under city conditions in Montana, B. R. 
Parker (Jour. Econ. Ent,, 9 (1916), No. S, pp. 325-334, pis. 4).— This is a de¬ 
tailed report of dispersion studies carried on in Miles City, Mont., during the 
season of 1915, In that city, the built-up portion of which is about 1.5 miles 
square, 387,877 marked flies were liberated from four release points. Of these 
' a total of 1,056 were recaptured at 78 stations which varied from 50 to 3,500 
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yds. from the point of release, the latter being the greatest distance at which 
recaptures were attempted. 

“Tile full possibilities of dispersion were not determined, due to the rela¬ 
tively small size of the city, but the fact that flies spread from release points 
on one border to points on the opposite side indicates a possible radius of 
2,333 yds. (li miles), and that flies even traversed the entire city and crossed 
open country to points beyond justifies the belief in a stili greater radius. 
The actual territory over which flies were recovered in the city was about 
2 square miles, but possible dispersion over a territory of from 5 to more 
than 12 square miles was indicated.” 

A bibliography of 11 titles is appended. 

Some observations on the breeding habits of the coiiimoii house fly 
(Musca domestica), A. T. Evans (Jour, Econ, Ent,, 9 (1916), Wo. 3, pp. 

S62. pis. S ).—The author reports experiments carried on during the summer of 
1915. With a single exception, no larvae of the house fly were found breeding In 
garbage. 

Sarcophagid« of Hew England: Genus Sarcophaga, R, R. Paskeb (Joun 
Econ. Ent., 9 (1916), Wo. pp. Jf38-Hl, fig. 1 ).—A new species, the occurrence 
of which' in abundance wms limited to the presence of larvss of either the gipsy 
moth or forest tent caterpillar, especially the latter, is described as Earcopliaga 
aldrichi. The status of this species in the economy of nature remains to be 
determined. 

~ Hotes on Pegomya hyoscyami, E. N. Cory (Joitr. Econ. Ent., 9 (1916), Wo. S, 
pp. S72-375, fig. 1 ).—The author reared this dipterous leaf miner from lamb’s 
quarters (Chenopodium album), spinach (Spinaoia oleracea), and pigweed 
(Amamntus retroflewus) in Maryland, and presents observations on its biology. 
The parasite Opius foveolatus was reared from nearly every lot of miners. 
Studies of this insect by Oameron in England have been previously noted (E, S. 
R., 32, p. 351). 

‘The coluBibine leaf miner, E. N. Cory (Jour. Econ. Ent., 9 (1916), Wo. 4, pp. 
419-424, pi 1, figs. 2).—A report of biological studies at the Maryland Experi¬ 
ment Station of Eliytomyza aquilegics, which mines the leaves of Aquilegm spp. 

Injury to |)eanuts by the twelve-spotted cucumber beetle (Diabrotica 12- 
punctata), D. E. Fink (Jour. Econ. Ent., 9 (1916), Wo. 3, pp. S66-368, pL 1). — 
The author has found that peanut pods, particularly u’hen still young and soft, 
are subject to serious injury by the larva of this beetle. Rotation and vigorous 
growing crops are decided factors in controlling or keeping the crop free from 
attack by this pest. 

Lachnosterna larvee as a possible food supply, L. O. Howard (Jour. Ec&n, 
Ent, 9 (1916), Wo. 4> PP- 389-392), 

A note on the predacious habits of Bineutes whirligig beetles toward 
Anopheles larv®, R. C. Berivaux (Pub. Health Rpts. [U. S.}, 81 (1916), No. 20, 
pp. 1228-1230 ).—The author’s observations have led to the inference that, while 
capable of swift destruction of Anopheles larvae under experimental conditions 
and in the absence of protecting vegetation and flotage, Dineutes alone are not 
of sufficient efficacy as natural enemies to justify considering waters inhabited 
by them as free of dangerous potentialities as Anopheles breeding places. 
“Under natural conditions, their influence on Anopheles propagation is of but 
small practical importance.” 

The eggplant tortoise beetle, T. H. Jones (U. S. Dept. Agr, Bui 422 (1916), 
pp. 8, figs. 3). —In the spring of 1915 the larvse of CassMa palUdula were a 
source of injury to the foliage of eggplant and Irish potatoes at Baton Rouge, 
La. During that year studies were made of its biology and experiments con- 
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(dieted with insecticlcies. Various wild solanums also serve as food plants for 
liie species, which is quite widely distributed over the more southern portions 
of the United States. 

Ill the laboratory over 200 eggs were deposited by a single female, 12 being 
laid in one day. They are largely placed upon the underside of the leaves but 
may be found on other parts of the plant. In June a period of from 4 to 5 
day's was required for their incubation. The five larval iustars of 4^ liiciividunls 
olKserved required from 12 to 20 days for development during June and July. 
Buriog these months the pupal period occupied from 2 to 7 days. The winter 
3S passed in the adult stage. It is pointed out that under favorable conditions 
five generations may develop during the year at Baton Rouge. 

Experiments with lead arsenate and zinc arsenite indicate that the pest can 
be kept under control through the use of arsenicals. 

The fruit“-tree leaf Syneta, spraying data,, and biological notes, G. E. Moz- 
NETTE (Jowr. Eco'ih Ent., 9 (1916), No. 5, pp. 458-4^1, pis. 2). — Synet-a alHda is 
said to have been the source of considerable injury to prunes and cherries in 
the Willamette Valley of Oregon in the spring of 1916. 

The reflex bleeding of the coccinellid beetle, Epilachna borealis, N. E. 
McTnboo (An.fi, Ent. Soc. Amer., 9 (1916), No. 2, pp. 201-B23, figs. 21). 

Notes on the habits of a dangerous genus of weevils, W. D. Pierce (Jowr. 
Eeofk Ent., 9 (1916), No. 4i PP- 424-4S1, figs. 4)- —This paper deals with weevils 
of the genus Polydrusus. Two European species have recently been found in 
the United States and four other species are apparently native or have been 
iong established in this country. 

The imported poplar root weevil (P. impressifrom) is already doing consid¬ 
erable damage in New York and Connecticut. The author gives descriptions 
of its several stages and includes notes by Parrott on its habits in New York 
State. The imported fruit-bud weevil (P. sericeus), two speciments of which 
have been collected in Marion County, Ind., is in Italy quite injurious as an 
adult to the buds and foliage of fruit trees, especially the pear. 

SpoTotrichum globuliferum, a natural enemy of the alfalfa weevil, L. F. 
RocKwoon (Jour. Econ. Ent., 9 (1916), No. 5, pp. 493-499). —This entoniogenous 
fungus is said to develop spontaneously as an infectious disease of the alfalfa 
weevil on the bench lands of the Balt Lake Valley, in the early spring. Labo¬ 
ratory experiments are reported. 

Beport from the division of bees for the fiscal year ended March 31, 1915, 
F. W, L, Bladen et al. (Canada Ewpt. Farms Rpts. 1915, pp. 991-1014, ills. 3).— 
The work of the year at the Central Experimental Farm at Ottawa and at 
the branch stations is first reported upon in a general way by the apiarist, 
F, W. L. Bladen (pp, 993-996), who touches upon a number of problems that 
confront the beekeeper in Canada. It has been demonstrated that bees can be 
kept at all of the farms and stations, though losses of bees, sometimes heavy, 
have occurred during the winter. A considerable mea>siire of success has been 
met wdth in the wintering of bees outdoors at Ottawa in cases packed with 
insulating material and sheltered from the wind. Attempts at wintering in 
this manner at several of the stations are said to warrant a further trial. 
Investigation has shown, with the possible exception of the farms on the 
prairie and in the dry belt of British Columbia, that the bulk of the surplus 
honey is generally gathered from less than one-half dozen species of plants 
and in some eases from only two or three, the quality of the honey from these 
plants being excellent. A change to Italian bees in 1910 at the Central Farm, 
in order to control the European foul brood, resulted not only In the suppression 
of the disease but in a substantial increase of the honey crop. 
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Tlie report of the apiarisst of the Central Farm (pp. 997-1000) summarizes 
the wintei’ing results of 1913-14 and 1914-15, reports upon the honey crop of 
1914, and dascribes the type of hive used. Thirty-seven colonies placed in a 
cellar on November 10, 1913, averaged a loss in weight of 14.4 lbs., the greatest 
loss being 27 lbs„ and with the 16 colonies protected outdoors the average 
weight loss was 22.5 lbs. and the greatest loss 35 lbs. In 1913-14 the last 
good flight before winter was on November 22, at a temperature of 63°, and 
the first extensive spring flight was on March 16, at a temperature of 50°. In 
1914-15 the last flight before winter occurred on November 26, at a temperature 
of 45°, and the first spring flight wms on March 23, at a temperature of 45.5°. 
The total honey crop in 1914 v\^as 2,348 lbs. of extracted honey and 69 sections 
of comb honey. The extracted honey consisted of 120 lbs. of dandelion honey 
gathered in May, 1,675 lbs. of white honey gathered during June and July, and 
553 lbs. of amber-colored honey gathered at the end of July and in August, 
The largest yield from a single colony \vas 257 lbs. of extracted honey, from a 
colony that had wintered outside. A table is given which shows the average 
loss or gain in weight of a colony during successive periods of about ten days 
during the season, with the principal sources from wdilch the honey was gath¬ 
ered. Experience has shown that the S-frame brood chamber does not supply 
sufficient breeding space, but that a 10-frame brood chamber is usually large 
enough to accommodate all, or nearly all, of the brood. 

Reports of the superintendents on the bee work at the experimental farms 
follow (pp. 1001-1014). 

Detection of arsenic in bees, E. B. Holland {Jour. Econ. Ent., 9 (1916), No. 
3, pp. 364~S66 ),—A preliminary report of work at the Massachusetts Experi¬ 
ment Station, in which 12 out of 23 samples of affected bees were found to 
contain a small amount of arsenic. 

Professor Gossard's theory on fire blight transmission, E. P, Phillips 
(Jour. Econ. Ent., 9 {1919), No. 3, pp. 362, 363 ).—In reviewing the paper by 
Gossard previously noted (E. S. R., 35, p. 662), the author calls attention to the 
lack of experimental data supporting the view that Baeillm mmjlovorm is 
transmitted by the honeybee. 

The chrysanthemum gall fly, Biarthronomyia hypogsea, E. O. Essig {Jour. 
Econ. Ent., 9 (1916), No. 5, pp. 4&l-4^8, pis. 2, figs. S ).—In a general survey of 
the central part of the State, made by the author, this gal! fly was found quite 
abundant and destructive in the region of San Francisco Bay, where it has been 
known to flourish for over 15 years. It causes cone-shaped galls on the leaves, 
leaf-petioles, stems, and buds. Infested shoot.s are often distorted and are 
eventually killed. The growing of the crop under cloth is the most efficient 
and satisfactory means for preventing this injury. 

A new species of Isosoma attacking wheat in Utah, R. W. Doane { Jour . 
Econ. Ent, 9 (1918), No. 4* PP- 398-401. pi. 1, fig. 1 ).—During the course of in¬ 
vestigations conducted in the so-called dry farm regions in the Salt Lake Valley, 
the author collected two species of Isosoma. One of these was the well-known 
wheat straw worm {1. grande), the other a new species, here described as 
I.vaginicoUim, which he terms the wheat sheath worm, as the larvae confine 
their attacks to the leaf sheath. The swelling and hardening of the walls of 
the sheath which results from their attack presses on the stem in such a way 
as to prevent the sap from flowing through it readily, and the plants become 
stunted and produce only small, poorly developed heads. Some fields observed 
were so badly injured that tliey were not considered worth harvesting, and the 
whole crop was a total loss. This new species has been found only in the dry 
farm region. 
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Bescriptioiis of and observations on some clialcidoid Hymenoptera, A. A. 
Gi'JcAULT {Camul Ent., {1916), No. 7, pp. 242-246). 

All egg parasite of the army worm (Hcliophila iinipiiiicta)^ W» P. Flint 
(Jour. Econ. Ent., 9 {lOK)), No. 3, p. A chalcidid parasite reared from 

the eggs of the army worm in the vieinity of Springfield, Ill., lias been deter- 
mined to be a species of Telenonius. 

Notes on ahogas tenninalis, W. E. Pennington (Jour. Eeon. Ent., 9 (J9I6‘), 
No. 4, pp. 4 OI- 4 O 6 , pi. 1, fig. 1 ).—^Tliis paper deals with observations on R. 
terminalis, a braconkl parasite of the army worm, made at Hagerstown, Md. 

l!i that region there appear to be four complete generations annually, with a 
possibility of a masimum of six generations. The parasite is present through¬ 
out the entire active season of its host and hibernates in the puparium stage. 
It oviposits only in second and third instar host larvie. 

Bi’eeding frait fly parasites in the Hawaiian Islands, J, Q. Bridwell 
(Jour. Econ. Ent., 9 (1916), No. 5, pp. 472-411) •—This reports upon breeding 
work in Hawaii with introduced parasites. 

Municipal control of the Argentine ant, E. R. de Ong (Jour. Econ. Ent.. 
9 (1916), Eo. 5, pp. 4^^“47S).—^This ant, first recognized in California in lf)08 at 
only eight points, lias since spread,,to most of the larger cities on the coast. In 
the present paper the author describes the control measures made use of. 

FOODS—HUMAM HTTEITIOM. 

The vegetarian diet in the light of onr present knowledge of nutrition, 
B. V. McCollum, N. Simmonds, and W. Pitz (Amer. Jour. Physiol, 41 (1916), 
No. 3, pp. SS3S60, pi, 1, figs. 19). —^This article discusses the vegetarian diet in 
the light of extensive experiments carried out at the Wisconsin Experiment 
Station, in which restricted diets have been fed to several species of laboratory 
and other animals. 

Attention is called to the fact that little confidence can be placed on the re¬ 
sults of human experience with vegetarian diets because of the frequent con¬ 
sumption of foods prepared with milk, eggs, and butter, and the use of soups, 
gravies, etc., which include extracts of fats of animal origin. Although ex¬ 
perience shows that gi'azing animals grow from a comparatively early age If 
fed entirely on food derived from plants, the authors state that they have not 
found convincing evidence that any mammal has been adequately noiirislieil 
from weaning time by a mixture of the seeds of plants and has made the 
maximum amount of growth and at the maximum possible rate.” 

The results of work by other investigators on the adequacy of a vegetarian 
diet for growth and maintenance are reviewed, and the authors re,produee a 
number of charts from their own experiments showing the growth of labora¬ 
tory animals (rats) when fed upon different vegetarian diets. 

Reference is made to earlier work by the senior author and others, in whicli 
the fact was established that, in addition to purified protein, carbohydrate, fat, 
and salt mixtures, there must be supplied two dietary factors whose chemical 
natures are at present unknown. These factors are referred to as fat-soluble 
A and water-soluble B, rather than denoted by the indefinite term “ vitamin.” 

With reference to polyneuritis in pigeons, induced by diets of polished rice 
or purified foodstuffs, the authors state that they are convinced that ** all the 
observed pathological phenomena can be accounted for in maladjustments re¬ 
lating to the following factors: The inorganic constituents; poor quality and 
inadequate quantity of the protein content; shortage of the substances A or 
Bj or of both of them, and in certain cases the presence of toxic constituents ki 
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the natural foodstuffs. The latter may be of either inorganic or organic na¬ 
ture. Aluminum and colloidal silica in the one class have been suggested and 
gossypoi of the cottonseed, and the toxic effect of the oil of the wheat kernel 
which . . . [were] recently described may be cited as examples of the second."’ 

Methods of experimentation, which enable the isolation of individual dietary 
factors and the evaluation of the individual dietary components in any natural 
foodstuff, have been described in the present and former papers. They have 
shown how the degree in which the shortcomings of one natural foodstuff are 
corrected by the supplementary character of another can be studied by biological 
roetiiods sufficiently sensitive to yield results of great practical value. 

The authors state that the “ practically complete success in the nutrition of 
rats vith strictly vegetarian diets made up of but three natural foodstuffs, and 
the failure attending the employment of a wider variety in the food mixture, 
emphasizes the fallacy of the assumption that the safest plan to insure perfect 
nutrition is to Include a wide variety in the selection of the constituents of the 
diet. So long as definite knowledge is wanting concerning the specific nutri¬ 
tive properties of the constituents of the diet, variety wall unquestionably make 
for safety, but will not by any means assure safety, and Indeed can scarcely 
secui'e the optimum result in any considerable percentage of cases.’" As soon 
as an adequate knowledge of the specific properties of the natural foodstuffs and 
their supplementary relations to each other is possessed, it will be possible to 
compound fairly simple and monotonous diets which can be depended upon to 
induce physiological well-being closely approximating the optimum. 

“ The conscientious adherence to a vegetarian diet by one who has no ade¬ 
quate technical knowledge regarding the subject of diet appears to be fraught 
with danger, since among the foods of vegetable origin ordinarily consumed by 
human beings several dietary factors are as a rule of an unsatisfactory 
chemical character. It is certain that all of the components of a successful diet 
are present in foods of plant origin.” 

The distribution in plants of the fat-soluble A, the dietary essential o£ 
butter fat, E. V. McCollum, N. Simmonds, and W. Pitz (Amer. Jour, Phusiol.^ 
41 (1916), No. S, pp. S61-875, pi 1, figs. 11). —^To determine whether the indis¬ 
pensable dietary factor, fat-soluble A, is present in foods of vegetable origin 
or is a specific product of the mammary gland and the ovary of birds, various 
types of substances of plant origin were fed wdth rations made up so as to 
be wholly adequate when one of the growth-promoting foods was included 
but in adequate when such foods were omitted. Records are given of the 
growth of laboratory animals (rats), which were fed upon rations in which 
maize, cottonseed, linseed, olive, simflower-seed, and soy-bean oils, respectively, 
were the only source of the dietary factor contained in butter fat. The results 
of these experiments showed that the fat-soluble A is not found in fats and 
oils of plant origin. 

Rats consuming cotton-seed oil prepared by ether extraction suffered in¬ 
toxication within a few weeks and showed rapid loss of weight, but the com¬ 
mercial bleached oil, prepared by hot pressing, could be fed at the same plane 
of intake wdth no signs of injury. This corroborates the observations of other 
investigators that the toxic factor “ gossypoi ” is soluble in ether and is 
present in the fat prepared by the use of this solvent. By feeding rations 
which made it possible to test for toxicity of low intensity, the authors found 
that wheat oil, linseed oil, and hydrogenated cotton-seed oil showed definite 
but not severe toxic effects on young rats. 

It was observed in the experiments here reported that *‘ether extraction of 
plant tissue does not remove the substance essential for growth which is con¬ 
tained in butter fat. The obvious working hypothesis must for the present 
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assume that the fat-soluble A is in chemical union in the plant tissues and in 
a complex wliicli is not soluble in fat or in ether. In digestion and absorption 
it is set free and, being readily soluble in fats, thereafter accompanies the fats 
in the animal body.” 

The relation of the unidentified dietary factors, the fat-soluble A and 
water-soluble B, of the diet to the growth-promoting properties of milk, 
E. V. McCollum, N. Simmonds, and W. Pitz (Jour, Biol. Cliem., 27 {191S), No. 
i, pp. 3S~4S,fiffs. &).—Experiments with laboratory animals (rats) were carried 
out to determine the ability of normal female rats to nourish their young when 
confined to a diet known to be adequate for growth when satisfactoiT amounts 
of the dietary essentials, fat-soluble A and water-soluble B, are added, and 
inadequate for grovv th when either of these factors is omitted. 

Penuile rats were fed a ration of natural foodstuffs until their young were 
delivered. The litter in all cases was reduced to four and several series of 
experiments conducted in which the basal ration consisted of purified casein, 
dextrin, inorganic salts, and agar-agar. This was adequate for growth except 
for the absence of the dietary factors, fat-soluble A and water-soluble B. In 
a second series of experiments butter fat containing fat-soluble A was added 
to the basal ration. In another, water-soluble B was added in the form of an 
alcoholic extract of wheat embryo, and in still another series both fat-soluble A 
and water-soluble B were added. Charts are given which show the rate of 
gro-wth of the young animals and the weight of the nursing mothers receiving 
these rations. 

It is concluded from these experiments that these two constituents of the 
diet (fat-soluble A and water-soluble B) “pass into the milk only as they are 
present in the diet of the mother, and that milks may vary in their growth- 
promoting power when the diets of the lactating animals differ widely in their 
satisfactoriiiess for the growth of young. . . . 

“The chemical natures of the fat-soluble A and water-soluble E, wdiether 
these represent in each case a single substance or a group of substances, are of 
such a character that they can not be formed within the animal body from any 
of the cleavage products of proteins.” 

Studies on experimental scurvy in guinea pigs, Leila Jackson and J. J. 
Mooee (Jour. Infect. Diseases, 19 (1916), No. S, pp. 478-510, figs. 14 ).—These ex¬ 
periments were undertaken as the result of a disease noted among the labora¬ 
tory guinea pigs maintained upon a diet which, in addition to oats, green 
vegetables, hay, and water, consisted largely of milk from a cow having experi¬ 
mental streptococcal mastitis. To determine the factors in the diet responsible 
for the disease, groups of the laboratory animals were fed upon various com¬ 
binations of food. The diets tested included commercially pasteurized market 
milk; raw milk; boiled milk; milk and streptococcus broth; streptococcus 
broth; water and hay; carrots, cabbage, and hay; milk, vegetables, and oats; 
skim milk ; cream; milk and olive oil; lactose water and hay; limewater; casein 
and hay; condensed milk; thyroid extract, milk, and hay: hay and oats, bread, 
or bran; milk and oats; and goat’s milk. The results of the investigation are 
summarized in part as follows: 

“ Experimental scurvy was produced in guinea pigs by diets of pasteurized, 
raw, boiled, skimmed, and condensed milk, streptococcus broth and milk, milk 
and green vegetables, thyroid extract and milk, casein and water, oats, bread, 
and bran. The addition of calcium lactate to milk or the injection of calcium 
lactate into guinea pigs on a milk diet did not prevent scurvy. A cream diet, 
and a diet of olive oil added to milk, produced a ‘ fat constipation ’ with early 
death. Daily injections of olive oil into animals on a milk diet had no anti¬ 
scorbutic effect. 
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“ Mixed broth cultures of Streptomccm viridans and Streptococcus hem/j- 
iijtious, water, lactose water, and limewater did not produce scurvy. In a 
series of six guinea pigs fed on goat’s milk for over 40 days, no symptoms of 
scurvy developed. . , , 

“ The average time for the onset of symptoms with pasteurized milk was 19 
flays. With other milk diets this varied from 11 to 19 days. The earliest lesion 
was observed on the tenth, the latest on tile twenty-ninth clay.” 

The lesions produced by the disease, as shown by histological examination of 
post-mortem material, are described in detail. 

The salicylic acid reaction of beans, H. G. Bsill {Philippine Jour. Sci.^ 
Sect, A, 11 {1916), No. 2, pp. 81-89), —This article summarizes information re¬ 
garding the nutritive value of different sorts of beans. 

Tests were made of a number of samples of Philippine, Japanese, Chinese, 
and American beans and several breakfast foods and coffee substitutes to de¬ 
termine their reaction to the ferric chlorid test for salicylic acid. The soy 
beans w^ere found to give the ferric chlorid test for salicylic acid and the nega¬ 
tive test for salicylic acid with Jorissen’s reagent and with Millon’s reagent. 

Canned sea urchin, F. T. Shutt {Canada Bxpt, Farms Rpts, 1915, pp. 149 , 
150). —^Analyses were made of canned sea urchin prepared for food purposes. 
The composition of the material was as follows: Water, 66.64 per cent; al¬ 
buminoids, 12,01 per cent; fat or oil, 12.88 per cent; and ash, 1.09 per cent. 

1001 tests of foods, beverages, and toilet accessories, good and otherwise, 
H. W. Wiley and Anne L. Pieece {Neiv York: HcarsPs International Library 
Co., 1916. rev. ed., pp. XXVIII-\-S4i, pk 1).—The earlier edition of this work has 
been noted (E, S. R., 32, p. 162). 

[South Dakota food and drug law] {Vermilion, S. Dak.: State, 1918, pp. 
15). —The text of the South Dakota law and the opinion of the Attorney Genera! 
relative to it are given, together with rules and regulations issued under 
the law’. 

Report of the dairy and food commissioner for the year 1914, B. L. Pue- 
cell (Ami. Bpt Dairy and Food Comr. Va. [7] (1914-15), pp. 64)- —The re¬ 
sults are reported of the inspection of dairies, slaughterhouses, groceries, hotels, 
restaurants, etc., and data are given regarding 660 samples of food and feeding 
stuffs, of which 121 were found to be in violation of law. 

Annual report of the dairy and food commissioner of Virginia, B. L. Pur¬ 
cell {Ann. Rpt. Dairy and Food Comr. Va. [8] (1915-16), pp. 50+6S-|- 
—This publication consists of four quarterly reports covering the 
period from March 1, 1915, to March 1, 1916. It reviews the work clone by the 
dairy and food division of the state department of agriculture, which included 
the sanitary inspection of restaurants, lunch rooms, grocery stores, dairies, etc. 
Examinations and analyses of samples of food, feeding stuffs, etc., were made. 

Storage, handling, and sale of food in Philadelphia, Janice S. R. Lit ( Rpt . 
Henry Phipps Inst lUniv. Penn.}, 12 (1916), pp. 9-55, pis. 10, figs. 11 ).—This 
is a report of a study undertaken to obtain an idea of conditions existing in 
the city. During 1915 over 1,000 stores (including groceries, bakeries, meat 
shops, fish markets, creameries, ice-cream and confectionery stores, and produce 
establishments) and about 200 pushcarts and sti'eet stands w’ere examined and 
scored on various factors, such as sanitary conditions of the surroundings, 
type and number of workers, protection of food against contamination, grade of 
food handled, storage of food, etc., The districts chosen were considered to'be 
representative of various sections of the city. 

Many of the places where food was sold were in poor repair, and In many 
instances toilets and washing facilities were not provided. Evidences of ex¬ 
pectoration w’^ere prevalent in the main storerooms In about 40 per cent of the 
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places investigated* One of the worst conditions noted was the lack of screen¬ 
ing or other means of protecting the food from domestic onimals and flies and 
from handling by prospective buyers. Fruit, cakes, pies, bread, candy, and 
meats were very frequently exposed to such contamination. Conditions in mu¬ 
nicipal markets were found to be generally worse than in the stores, the sani¬ 
tary condition of the sheds being bad and practically all of the footis exposed. 
As a result of the study, legislation and changes in the organization of the 
city health department were recommended. The publication contains several 
Illustrations, maps, and tables, which present the results of the irivestigatioo.. 

!Eood inspection service in Philadelphia {Rpt, ffenry Phipps hist. [Univ. 
Penn.}, 12 {1916), pp. 57-94, figs. IS ).—^This report describes and criticizes the 
food-inspection service of the city and recommends means for overcoming its 
limitations and objectionable features. It is based upon the study reported 
above. 

A photographic method for measuring the surface area of the (human) 
body, F. G, Benedict (Awier, Jour. Physiol., 41 {1916), No. S, pp. 275-291, 
Jigs. 5 ).—A method is described which establishes a relationship between the 
area of the body as computed from photographic views of certain definite poses 
of the nude figure (particularly a side view with arm extended) and the area 
as actually determined by the linear formula of DuBois (E. S. R., S5, p. 3T0). 

Comparisons between the photographed areas and the body surface as com¬ 
puted from the DuBois linear formula show, even with the most diverse con¬ 
figurations of body, a constancy rarely observed in anatomical measurements 
or in computed ratios based upon such measurements.” 

The relationship between body surface and heat production especially 
during prolonged fasting, P. G. Benedict {Amer. Jour. Physiol., 4^ {1916), 
No. B, pp. 292-S08 }.—A historical review^ is given of the development of the idea 
of proportionality betw-een the area of the body surface and heat production. 
Employing the photographic method described in the above article, the body 
area of the subject of a SX-day fasting experiment (B. S. R,, 33, p. 566) and 
the heat production per square meter of body surface w^ere recomputed. 

'‘The values obtained showed a decrease similar to that previously found. 
The decrease in the heat production per sqaure meter of body surface anioiintecl 
to 28 per cent, a decrease that can be interpreted only as proof of tlie inappli¬ 
cability of the surface area law to subjects with widely varying states of nntri- 
tloD. This shows it to be impossible to compare a standard value obtained with 
a large number of robust, normal individuals with that obtained with emaciated 
diabetics, and thus supplies strong proof of the legitimacy and praetica!)nity 
of the group system of comparing pathological cases wltli normal individuals 
of like height and weight, i. e., of general anatomical and morphological simi¬ 
larity.” 

Tlie effects of exposure to cold upon experimental infection of the respira- 
tory tract, X A. Millek and W, 0. Noble {Jour. Expt Med, 24 (1916), No. S, pp. 
223-2S2) .—The experiments here reported are part of a series carried out by 
the New York State Tentilation Commission to determine the physiological 
effect of low^ temperatures. Laboratory animals (rabbits), after being subject 
to sudden changes of temperature from hot to cold and cold to hot, were in¬ 
oculated by spraying the mucous membranes of the nose and throat with a live 
culture of Bacillus hot^septims, an organism pathogenic to rabbits, The' fol¬ 
lowing conclusions are drawn from these experiments. 

” Respiratory infection of rabbits with B. hoviseptietis (snuffles) Is favored 
by chilling the animals after they have been accustomed to heat. 

«The character of this disease, which occurs frequently in rabbits under 
natural conditions, makes the application of the experimental results to'similar 
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respiratory conditions in man less open to objection tban in similar expert- 
iiients with other infections. 

“The weight of experimental evidence, including . . . [that of the authors], 
does not justify the elimination of exposure to cold as a possible tiioiigli second¬ 
ary factor in the Incidence of acute respiratory disease. 

“ E'^rom the limited data of . . . [the] last two experiments it is suggested 
that any marked change of temperature predisposes rabbits to this infection, 
the severity of which varies with the amount of change, and that a change 
from low to liigii temperature has an even more marked effect than that from 
high to low.'* 

AMMAI PEOBUOTIOH, 

The relative value of field roots, F. T. Shutt {Canada Expt, Farms Rpts, 
1915, pp. 150-155 ),—Analyses are given of 24 varieties of mangels, 30 varieties 
of turnips, and S varieties of carrots. 

It appears that while the character of the season has much to do with the 
relative richness of mangels, heredity also plays an important part in this direc¬ 
tion. There were many instances in which the turnips closely approached or 
equaled mangels in dry matter content, but they were decidedly inferior to 
mangels as regards sugar. Carrots were not markedly different from turnips 
in their percentage of dry matter, but were mucii richer in sugar. 

Eodders and feeding stuffs, F. T. Shutt {Canada Expt. Farms Rpts, 1915, 
pp. 127-149 ).—Analyses are given of the following feeding stuffs: Oats, barley, 
bran, shorts, ground corn, gluten feed, oil-cake meal, fiax meal, soy-bean cake, 
cotton-seed meal, peanot-oil meal, rice meal, rice polishings, tankage, fish scrap, 
alfalfa meal, molasses, feed Hour, Kafir corn, screenings, potato cake, corn and 
clover silage, frozen siiredded corn, oat fodder and oat silage, prairie hay, 
timothy hay, and oat straw, and various mixed and proprietary feeds. 

Beef cattle, E. S. Akchibald et al. {Canada Bxpt Farms Rpts, 1915, pp, 
3S1-S92, ‘pis. 4)*—Results of experiments with three lots of 4 steers each, lot 1 
being grades showing a little beef blood, lot 2 medium butcher cattle, and lot 
3 dairy steers, show that the ordinary steer of the country can be fed at a 
good profit if the feeding period is not more than five months. 

Four lots of 6 Shorthorn steers each, lots 1 and S being classed as good butch¬ 
ers and lots 2 and 4 as good stockers, were fed, lots 1 and 2 receiving 50 per 
cent more roots and meal than lots 3 and 4, while half of lots 1, 2, 3, and 4 
received In addition to their regular ration 2 lbs. of molasses per steer per day. 
The heavy-fed lots of stockers showed a greater increase in weight than the 
light-fed lots, but this was not true of the butchers. The greatest profits, 
therefore, were realized from the heavy-fed stockers and light-fed good butchers. 
In every case except one where molasses was added to the meal ration there 
was a decided increase in the total gain, hut the increase was hardly sufficient 
to compensate for the high cost of molasses. 

Three lots of 8 steers each, one rated as of the best type and kept loose, 
one of medium type and kept loose, and one of medium tjipe and kept tied, 
made average daily gains for 121 days of 2.41, 1.S3, and 1.04 lbs., respectively, 
at a cost per pound of gain of 8.84, 10.98,- and 12.23 cts. Two uniform lots 
of 4 steers were fed for 121 days, one lot receiving an addition of 0.93 lb. 
molasses daily during the last 59 days. This lot made an average dally gain 
per head of 1.7 lbs, at a cost per pound of gain of 12.05 cts,, as compared with 
1.59 lbs, and 12.4 cts. for the check lot. 

Three lots of steers, lot 1 being choice; lot 2, fair; and lot 3, dairy-type of 
steers, fed 135 days, made average daily gains per head of 1.69, 1.59, and 1.22 
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!I:)Sm coiisiiuihig per pound of gain 14.94, 15.81, and 20.65 of dry matter, ami 
costing per pound of gain 14, 15, and 19 cts. for tlio respective lots. 

Two lots of 19 and 12 steers, one fed tied and the other loose, made average 
daily gains per head of 1,4 and 1.6 lbs., consuming per pound of gain 17.71 and 
15,43 Ills, of dry matter, and costing per pound of gain 16 and 14 cts., for the 
I espective lots. 

Two lots of 6 steers each, fed 143 days, lot 1 fed loose, and lot 2 tied, iiiade 
average daily gains per steer of 2,01 and 1.46 lbs., realizing a profit per sti?er 
of $11.20 and $5.60 for the respective lots. 

Two lots of steers fed 124 days, lot 1 on a light silage and a heavy grain 
lation, and lot 2 on a heavy silage and a light gi’ain ration, made average daily 
gains per head of 1.193 and 1.371 lbs., and average profits per steer of 78 cts. and 
$7.21, for the respective lots. 

Two lots of steers fed 181 days, lot 1 on corn fodder and lot 2 on corn silage, 
In addition to the grain ration, made average daily gains per steer of 1.44 and 
1.88 ibs., costing per pound of gain 10.02 and 7.7 cts., and realizing a profit 
per steer of $1.13 and $0.76, for the respective lots. 

Six groups of steers of two lots each, two and three years old, respectively, 
were fed 160 days at Indian Head, Sash., as follows: Group 1, oat straw, 
prairie hay, and a meal composed of equal parts of barley and oats; groups 2 
and 3, the same ration as group 1; group 4, oat straw, oat sheaves, and the 
same meal as group 1; group 5, oat straw, prairie hay, silage, and same meal 
ration as group 1; group 6, oat straw, prairie hay, silage, and a meal composed 
of barlej', oats, peas, bran, and oil cake when finishing. Group 1 was fed out¬ 
side. loose; group 2, inside, loose; groups 3, 4, 5, and 6, inside, tied. The steers 
fed loose gave far better returns than those tied. Steers feci outside gave 
larger profits than those similarly fed inside, tied, while those fed the same as 
the former two groups, but inside and loose, gave the best results of all. The 
results with those fed oat sheaves show little in favor of this ration, there being 
always a certain amount of waste, together with a lack of uniformity of qual¬ 
ity In the feed. 

Four lots of steers were fed as follows, in addition to the basal grain ration: 
I.ot 1, alfalfa; lot 2, alfalfa and oat sheaves; lot 3, oat sheaves; lot 4, alfalfa 
and corn fodder. These steers made average daily gains per steer of 0.83, 0.96, 
0.81, and 1.47 lbs., costing per pound of gain 23, 20, 19, and 11 cts,, and realiz¬ 


ing a net profit per steer of 38 cts., $3.96, $6.61, and $3.15, for the respective lots. 

Data are given on the cost of pasturing yearling steers at Lacombe, Alberta. 
These steers made average daily gains for a period of five months, on pasture, of 
0.88 lb., at a cost per pound of gain of 3.72 cts. 

Six lots of steers w^ere fed during the winter 97 days at Lacombe as follows: 
Lot 1, green feed, inside; lot 2, timothy hay, inside; lot 3, silage and straw, In¬ 
side ; lot 4, prairie hay, outside; lot 5, in a corral, inside; lot 6, in the bush, out¬ 
side. All lots received the ordinary grain ration. These steers made average 
daily gains per head of 1.51, 0.97, 1.055, 0.99, 2.14, and 1.52 lbs., at a cost per 
IK>uncl of gain of 8.75, 17.2,5. 12.98, 12.12, 5.98, and 9 cts., returning a profit per 
head of $3.45, =$2.50, 67 cts., $1.01, S7.90, and $3.03, for the respective lots. 

Sheep, B. S. Aechibaxd et al. (Camda Bwpt, Farms Rpts. 1915, pp, 
pis. 4).--Six lots of lambs were fed 70 days as follows: Lot 1, a'grain ration 
composed of oats, bran, and oil cake, 2:2:1; lot 2, 1 part of the above mixed 
with 1 part of elevator screenings; lot 3, complete ground elevator screenings* 
lot 4, complete ground elevator screenings, less biackseed; lot 5, ground blackseed * 
and lot 6, ground blackseed, 2 parts, and a molasses meal, 2 parts. These lots made 
average daily gains per head of 0.28, 0.31, 0.2, 0.29, 0.24 and 0.18 Iba at a cost 
per pound of gain of 8.8,6.2, 7, 5.4,4.8, and 10.8 cts., with a net profit per animal of 
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54 cts., $1.16, 80 c*ts., $1.20, $1.33, and 31 cts., for tlie respective lots. Lot 4, fed 
the pulverized screenings with blackseed removed, after the first two weeks 
apparently consumed the meal with relish. Lot 5, on pulverized blackseed, re¬ 
fused the ration almost entirely for five weeks, and at the conclusion of the 
experiment were consuming about half the quantity fed. Lot 6, on equal por¬ 
tions of pulverized blackseed and molasses meal, consumed the ration cleanly 
from the start. No toxic effect was noticed from the use of the by-product in 
any of its gi'ades. These Iambs when finished for market, all lambs receiving 
the same meal mixture, composed of oats, bran, and oil cakes, 2:2:1, made 
average daily gains per head for 55 days of 0.28. 0.19, 0.33, 0.33, 0.43, and 
0.36 lbs., at a cost per pound of gain of 9.4, 13.5, 7.7, 8.6, 6, and 7.1 cts. Lots 
5, 6, and 3, receiving blackseed in varions proportions, were all losing weight 
at the end of the regular experiment, having apparently reached their limit of 
production on a roughage diet supplemented by inferior meal. The results of 
this finishing period indicate that the blackseed-fecl Iambs were held back during 
the experiment, as evidenced by their very rapid comparative gains during the 
finishing period. 

Five lots of 11 lambs each were fed 135 days as follow^s: Lot 1, clover hay; 
lot 2, mixed clover and timothy hay and corn stover; lot 3, timothy hay and 
mangels; lot 4, clover hay and roots; lot 5, clover hay and oil cake. They made 
average daily gains per head of 0.085, 0.071, 0,084, 0.132, and 0.149 lb., at a cost 
per pound of gain of 18, 20, IS, 12, and 11.9 cts., for the respective lots. 

The average results of three years’ tests of clover hay, mixed hay and corn 
stover, and timothy hay and roots as roughage for fattening lambs, show the 
average daily gains per head for 8 lots of 42 lambs each to have been 0.107, 
0.058, and 0.063 lbs., for 103 days, at a cost per pound of gain of 15.5, 24.7, 
and 20.4 cts., respectively. 

Four lots of Iambs were fed 108 days as follows: Lot 1, timothy hay and 
meal; lot 2, timothy hay, roots, and meal; lot 8, a mixture of timothy hay and 
broadleaf hay and meal; lot 4, a mixture of timothy and broadleaf hay and 
roots and meal. They made average daily gains per head of 0.215, 0.29, 0.209, 
and 0.274 lbs., at a cost per pound of gain of 11.1, 10.32, 12.39, and 11.68 cts., 
for the respective lots. 

Three lots of breeding ewes were wintered as follows: Lot 1 in an open shed, 
fed alfalfa; lot 2 in a sheep barn, fed alfalfa; lot 3 in a sheep barn, fed mixed 
hay. They made gains per head of 5.6, 5.1, and 0 lb., while the lambs made a 
gain per head of 5.8, 0, and —6 lbs,, for the respective lots. 

Three groups of lambs of two lots each, bought at Lethbridge, Alta., one lot 
fed barley straw, prairie hay, and a grain mixture of oats and barley, 1:1, and 
the other lot fed barley straw, prairie hay, and wheat screenings, one group being 
fed in a closed shed, one group in an open shed, and the third group In the open, 
made average daily gains per head for 112 days of 0.13 and 0.13 Ib. in the two 
lots of the first group, 0.2 and 0.9 lb. in the two lots of the second group, and 
0.19 and 0.19 ib. in the two lots of the third group, at a cost per pound of gain 
of 11 and 11 cts., 7 and 8 cts., and 8 and 8 cts. for the respective groups. 

In a corresponding test with lambs bought at Indian Head, Sask., the average 
daily gains per heau were 0.12 and 0.12 lb. for the lots fed in the closed shed, 
0.2 and 0,2 lb. for those fed in the open shed, and 0.15 and 0.16 lb. for those fed 
in the open, at costs of 12 and 12 cts., 7 and 7 cts., and 10 and 9 cts. for 
the respective groups. 

A test in fattening a single pure-bred Shropshire wether Indicated that the 
feeding of home-bred lambs may be profitable in Saskatchewan, while there is 
little or no profit in buying lambs. 
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Two lots of 240 lambs eacli were fed for 80 days, one lot reeeiYlng alfalfa and 
the other lot alfalfa and oat sheaves 2:1. The average daily gains per head 
were 0.021 and 0,024 lb. x'espeetively, at a cost of 8.07 and 6.74 cts, per pound 
of gain. 

Swine, E. S. Aeghieaij) et ae. (Canada Expt Farim RpU, 1915, pp, 524-47S, 

4),™—Three lots of shotes were fed 70 days, as follows: Lot 1, shorts, oats, 
and corn, 1:1:1, and skim milk, fed as slop; lot 2, shorts, oats, corn, and skim 
milk fed as slop, plus green rape; and lot 3, shorts, oats, and skim milk, plus 
ground corn. The pigs made average daily gains per head of 1.5, 0.905, and 
1.13 lbs., at a cost per pound of gain of 5.5, 6.2, and 5.9 cts., for the respective 
lots. 

Five lots of pigs were fed 84 days, ail lots receiving skim milk; lot 1, corn, 
shorts, and oil meal, 3:3:1; lot 2, corn, shorts, and tankage, 3:8:1; lot 3, 
corn and tankage, 6:1; and lot 4, corn and tankage, 6:1; and lot 5, corn. 
These pigs made average daily gains per head of 0.9, 0.9, 0.95, 0.43, and 0.«76 
lb,, at a cost per pound of gain of 8.06, 4.3, 3.5, 4.23, and 3.1 cts., for tlie 
respective lots. 

Six lots of pigs were fed 42 days as follows: Lot 1, corn, shorts, and oil meal 
1:1:1, and milk; lot 2, the same gi'ain ration, blackseecl, and milk; lot 3, black- 
seed and milk; lot 4, buckwheat screenings and milk; lot 5, complete screenings, 
flour, and milk; and lot 6, blackseed and water. These pigs made average 
daily gains per head of 1.05, 0.76, 0.14, 0.9, 0.48 and 0.01 lbs., at a cost per 
pound of gain of 4.7, 3.8, 7.6, 2.7, 4 and 36 cts., for the respective lots, “ To 
summarize the value of blackseed in this experiment it is safe to say that the 
food value of this by-product is low even when fed in small quantities in a 
well-balanced ration containing good variety; that it has little food value when 
fed alone or in conjunction with only one or two other feeding stuffs; that ani¬ 
mals of 160 lbs, weight can be made to eat 2 lbs. each per day and thus maintain 
weight for a short period of about a month and a half; that this product is 
i*atlier unpalatable and, if constituting any considerable proportion of the grain 
ration, is unpleasant to the animals. 

These lots were finished, ail receiving for 42 days the same grain mixture, 
with the following results: An average daily gain per head of 0.57, 0.88, 0.88, 
0.83, 0.64, and 1.26 lbs., at a cost per pound of gain of 7.3, 5.7, 4.7, 5.6, 4.7, ami 
4,69 cts., for the respective lots. 

Three lots of sows were fed as follows: Lot 1, a regular grain mixture 
posed of bran, shorts, and cracked corn, 1:1:1, fed as a thick slop; lot 2, the 
same meal mixture except that one-fifth by %veight of this mixture was replaced 
by tankage; and lot 3, whole corn in a hopper grinder, togetlier with shorts 
and bran. In addition to the above grain ration all the sows received roots, 
clover or alfalfa hay, and skim milk. The amount and cost of feed per sow 
per day did not vary to any extent within the three lots except where tankage 
entered into the ration, in which case the cost was higher, the increase being 
proportionate to the amount of tankage used. The gain in weight of the sows 
before farrowing and loss during the eight weeks immediately after farrowing' 
were fairly constant, with the smallest loss after farrowing in favor of the 
tankage ration. The condition of the young pigs at birth was in favor of the 
tankage ration. The average weight of pigs at birth was practically equal in 
all lots, while the weights at four weeks and eight weeks of age' showed a 
slight increase in 'gain in each case in favor of the tankage ration. A compari- 
' son of lot 1, the check lot, with lot 3, where the grinder was used,, showed only 
a slight advantage in w^eight in the litters at all stages of growth. 

Four lots of 5 pigs each were fed 107 days as follows:' Ix>t 1, barley chop'; 
lot 2, barley chop and feed flour,1; lot 3, barley chop and shorts, 3*: 1; and 
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iot 4, barley cliop and oat chop, 1:1. These pigs made average daily gains 
per head of 1.37, 1.48, 1.32, and 1.24 lbs,, at a cost per pound of gain of 4.79, 
4.61, 4.87, and 5.63 cts., for the respective lots. It appears that barley chop is 
a good feed for fattening hogs, as all the hogs in the experiment made good gains. 
Oat chop and barley chop gave the poorest gains and the costliest gains. Oat 
chop is not deemed as good a feed for fattening hogs as the other combinations 
under test and at present prices costs too much. The addition of feed hour to the 
barley chop, even though it made a more expensive feed, increased the gains 
in weight and made the cost of production lower. Shorts did not give as 
good results as feed Sour for mixing with barley; in fact, the barley alone in 
this test did slightly better than barley and shorts. 

Three lots of weanling pigs were fed as follows: Lot 1, barley and skim milk; 
lot 2, shorts and water; lot 3, shorts and skim milk. These pigs made average 
daily gains of O.o2, 0.67, and 1 lb., at a cost per pound of gain of 5.92, 4.76, and 
3.12 cts., for the respective lots. 

Two lots of pigs were fed as follows: Lot 1, frosted wheat and water; and 
lot 2, oats, barley, and skim milk. These pigs made average daily gains of 1.37 
and 1 lb., at a cost per pound of gain of 3.26 and 6.51 cts., respectively. In a 
second test, a lot of 5 hogs fed well-ground frozen wheat and water made an 
average daily gain per head of 1.83 lbs., and a similar group fed well-ground 
oats and barley 1.62 lbs. The respective costs per pound of gain were 4.12 
and 4,82 cts. 

It is estimated that the cost of feed per pig raised from the time of farrow¬ 
ing to weaning is $2.32; the cost of raising young sows from weaning to six 
months of age, $7,12; and the cost of raising young sows from six months to 
one year of age, $9.49. 

Continuing previous work (B. S. B., 33, p. 761), experiments in feeding phos¬ 
phorus in various forms to pigs show a distinct benefit in feeding inorganic 
phosphorus wdth rice meal. In all, 129 pigs’were put through the trials. 
Forty-nine of these were fed rice meal in various proportions with other grains 
and all developed the typical diseased condition previously noticed in rlce-meal- 
fed pigs. Phosphorus in different forms was given as a complementary food to 
the above ration with 48 hogs. With one exception these hogs remained per¬ 
fectly healthy throughout the trials and showed no 111 effects from the rice 
meal. Calcium phosphate in smaller quantities fed to 4 pigs failed to counter¬ 
act completely the Injurious effects of a ration of rice meal. Liberal quantities 
of muriate of potash were absolutely ineffective in the case of pigs fed on a 
ration containing rice meal. Twenty-four control pigs fed on rations not con¬ 
taining rice meal remained normal and healthy throughout. 

It is concluded that the injurious effects of rice meal in proportions as low 
as one-third of the total grain ration have received further confirmation. 
“ Inorganic phosphorus added to the ration containing rice meal is capable of 
counteracting these injurious effects. From the work done, ground phosphate 
rock appeared to give better results than the other forms used. More work is 
necessary in this connection.” 

Horses, E. S. Aschibaid et al. (Canada Faipt . Farms Rpts. 1915, pp. |7/#-495', 
pis. 6). —Data are given on the cost of w-intering idle horses. It was found 
during four years’ observations that horses weighing around 1,250 lbs. can be 
fed, idle, for a little less than 10 cts. per day upon a pound each of rough hay, 
oat straw, and carrots or swedes to 100 lbs. live weight. The average total cost 
of feed for the period of 151 days was $14.33 per head. 

Experiments in wintering colts outside under single-boarded sheds when the 
temperature went down to as low as 31® F. below zero Indicate that this 'prac- 
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tice may be ^succesyfuliy carried on* It takes a little more feed to kc^ep up the 
necessary warintli, but against this extra cost may be placed the greater consti¬ 
tution of the horses. 

Four lots of horses were fed as follow’S: Lot 1, oat straw, oat sheaves, oats, 
and bran; lot 2, oat strawy mixed hay, oats, and ground flaxseed; lot 3, oat 
straw, mixed hay, oats, and bran; lot 4, oat straw, alfalfa hay, oats, ant! l)ran. 
The most expensive ration was that in which flaxseed was fed, while that con¬ 
taining alfalfa hay followed next. The ration composed of mixed hay, oat 
straw, oats, and bran was the cheapest. 

Two lots of idle work horses, one wintered on pasture during the day and 
stabled at night and the other kept in the stable, were kept at a total cost per 
horse per day of 13.5 and 12.8 cts. 

It is estimated that the cost per day for feeding a colt rising one year old is 
10.6 cts.; that of a colt rising tw'o years old, 9.33 cts.; and that of a colt rising 
three years old, 6.08 cts.; or a total cost up to three years old of $71.96. The 
average cost of carrying three fillies, one year old, during the summer was 6.95 
cts. per pound of gain, the fillies making an average dally gain of 1,24 lbs. 

The economy of mule production in the South and methods of manage¬ 
ment, H. K, Gayle and B. E. Lloyd (Missusippi 8ta. BuL 176 (1016) ^ pp. S-15, 
figs. 4).—Data are given on the average cost of raising mules at the station of 
the three types: (a) The lighter type of “cotton mule,’' standing 14.5 hands 
high and weighing 800 lbs.; (5) the typical cotton mule, weighing 1,100 lbs. and 
standing about 15.5 hands high; and (c) the 16-hand 1,250-lb. farm work mule. 

It is found that charging interest on all money invested at 8 per cent and 10 
per cent depreciation in the value of the brood mare yearly, and valuing all 
feeds used at their average market value, mules are still produced at a good 
profit; the small mule at a profit of $28.62 per head, the cotton mule at a profit 
of $35.38 per head, and the heavy wmrk mule at a profit of $55.48 per head. 
“ The farmer who can give the brood mare enough work to pay for her keep 
and depreciation can raise mules in the South for less than one-half their cost 
on the open market.” 

“ Where the cost of keeping the mare must be included but no account taken of 
the interest on the money invested or her depreciation in value the small-type 
mule can be produced in the South for two-thirds his market value, the cotton 
mule for slightly over one-half his market value, and the better-grade farm mule 
for less than one-half his market value.” 

Report from the poultry division for the year ended March 31, 1915, 
¥. C. Elyoed et al. (Canada Expt. Fanns Rpts. 1915, pp. 1101-1118, 1120-1152, 
pU. 12, fi.gs. 2 ).— Experiments to determine the effect of the shipping of hatch¬ 
ing eggs show on the average a decrease of about 20 per cent in fertility and 
23 per cent in hatchability in the shipped eggs. In comparative trials in 
marketing late pullets in the fall and in holding over until spring it was found 
that the latter method paid. It is estimated that the table scraps feci for four 
months from a family of three persons were worth in new-laid eggs $6.59, 

In experiments to test' the possibility of using whey instead of skim milk 
in mixing the mash for crate-feeding poultry, three lots were fed as follows: 
Lot 1, skim milk; lot 2, whey; and lot 3, whey and beef scrap. The 11 birds 
in lot 1 and 12 birds in lots 2 and 3 made, during the three weeks' period, 
gains of 27,5, 1B.5, and 10.5 lbs., costing per pound of gain 6.8, 12, and 16 
cts., for the respective lots. 

Two lots of 12 cockerels and capons each, fed three, weeks during the fall, 
made total gains of 27.5 and 18 lbs,, costing per pound of' gain 6.9 and 10 cts., 
and bringing a total profit of |13,41.and $17.20, for the respective lote. A 
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second lots of 12 capons, fed until spring, made a total gain of 8 11)s. at a cost 
of 25 cts. per pound of gain, and bringing a profit of .‘i>19.42. Tlie fall cockerels 
sold for 20 cts. per pound and the fall capons for 25 cts., while the capons in 
the spring brought 35 cts,; but the capons sold in the spring had cost $7.08 
for feed to carry them over the winter. The capons grew in weiglit better 
than the cockerels before going into the crates, but did not do so well during 
the three weeks crate feeding, and the cost in the crates was more per pound. 
The higher sum received for the fall capons was just equivalent to what the 
5 cts. higher price amounted to. The advisability of keeping capons until 
spring depends upon the amount of the greater price received for them. 

Tests to determine the fertility of eggs after removal of the male indicate 
that there are traces of fertility even to the eighteenth day after removal. 

Two lots of 12 hens each were fed 21 days as follows: Lot 1, a grain mixture 
made up of gi*ouiid oats, corn meal, middlings, and beef scrap, 2:2:2:1, and 
moistened with water for feeding; and lot 2, ground oats moistened with skim 
milk. Both lots were fed 1 lb. three times per day for the first week, and 2 
lbs. twice a day for the following two weeks. Water was given twice a day. 
These hens made average gains of 14.48 and 16.1 oz., and the food cost was 
13.58 and 14.75 cts., per hen for the period. 

Temperature records were kept of colony houses at Brandon, Manitoba, con¬ 
structed as follows: Numbers 1 and 3, tar paper and one ply of boards with an 
extra ply of boards on the back; number 2, double boarded outside of studs all 
over; number 4, tar paper and one ply of boards; number 5, one ply of boards 
on the outside of studs and one ply on the inside of studs; and number 0, 
tar paper and one ply of boards on the outside of studs and boarded up on the 
inside of studs just around the roosts. Number 6 was always the coldest, 
but it had fewer hens and was the most exposed. Number 4 was the next 
coldest, but it had also few hens and was just enough warmer to allow for its 
extra shelter. Number 1 was the third coldest. It was well sheltered by bush 
and had plenty of birds, but was somewhat damp inside and some of the 
birds had their feet frozen. Number 2 gave much the same results as number 
1, except that it was drier and did not have quite so much variation in tem¬ 
perature. Number 5 gave the best results of all. It was no warmer than 
number 3, but it had a much more uniform temperature than any of the other 
houses and was a great deal drier. Although number 3 was the same in con¬ 
struction as number 1, it was much warmer and drier. This may be explained 
by the fact that it had the gi’eatest number of birds and was the center of 
the row. 

The temperatures were also take on the roosts with the curtains down 
around the roosts, and the difference between the temperature of the house 
outside the curtain and that of the roost noted. In every case the roost was 
wanner than the rest of the house, varying from a few degrees up to as high 
as 20^* F. These results sho%v that it is preferable to have a curtain to drop 
in front of the roost on really cold nights, as it adds considerably to the com¬ 
fort of the birds. No influence on egg production can be traced to the effect 
of the houses, as differences in strain and age of the birds were more effective 
factors in determining the number of eggs laid. 

Beginning on November 1, records of the eggs laid by the pullets and hens of 
each breed were kept. The Wyandotte pullets commenced to lay on November 
13 and the Plymouth Rock pullets on November 19. Prom this time on during 
the entire winter the pullets gradually increased their egg production and the 
hens fell off in theirs till about the end of January. This shows that the 
pullet is essentially the winter egg producer. The White Wyanclottes were 
72628°--17-6 
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much superior to tlie Barred Rocks as winter layers, although about February 
15 the Roek pullets began to lay better. 

Tecoperatiire records were kept of colony bouses at Indian Head, Sask., con- 
striicted as follows: Number 1, building paper and one ply lumber (two ply 
around the roost space), one sash glass, two cotton frames, board floor, and 
shingle roof; number 2, two ply lumber, tar paper between, all-cotton front, 
earth floor, shingle roof; number 3, two ply lumber, tar paper betw^een, cotton 
front and also glass 14 in. wide full length of front, earth floor, shingle roof; 
and number 4, two-ply lumber, tar paper between, roost space sealed inside 
wdtb heaver hoard, hoard floor, ruberoid roofing, all-cotton front The winter 
was extremely mild, and no striking differences between the houses or the egg 
production was noted. 

Records were kept of the temperatures in a large frame house at Lacombe, 
Alta., which accommodated about 100 birds, and in a straw house which has a 
floor space for about 80 birds. During the latter half of January, through 
February and the latter half of March, while the temperature was higher in the 
frame house, the birds in the straw house did not suffer. 

The percentages of hatchability of eggs produced in the long, square log, and 
straw types of houses were 38.6, 56.9, 52.7, and 31, respectively. 

Comparing the cost of 1,200- and 140-egg capacity incubators it was found 
that the former could be operated at a cost of 35 cts. and the latter at $2.09, 
per 100 chicks hatched, the percentage hatched being 46.1 and 41.4, respectively. 

The following table shows a comparison between the performances of early- 
hatched and iate-hatched pullets: 


EJarly v. late hatched pullets. 


Breed. j 

1 

Hatch. 

No. of 
birds 
in pen. 

Period. 

i 

Eggs ! 
laid. 

Weight 
of eggs 
per 

dozen. 

Cost 
of eggs 
per 
dozen. 

I 

Fertile 

eggs. 

i 

Total 

hatched. 

White Leghorns...| 

Do. i 

Early... 
Late.,.. 
Early... 
Late.... 

49 ' 
63 
46 
45 

Dcy.T. 

i70 

151 

170 

149 

1,618 
1,054 
2,242 
1,617 

Oz. 

25.20 1 
23.50 
23.48 
23.54 

Cts. 
21.50 
34.90 
23,98 
25.02 

P. cL 
85. 8 j 

P.ct. 

49.0 

Barred Plymouth Rocks . j 

Do. ..i 

80.3 

32.3 

i 




From an egg-producing point of view, with White Leghorns, it w^ould appear 
that it Is better to hatch them early and let them get their full gi'owth on the 
range before putting them into laying pens. In the case of the Barred Rocks 
also the early-hatched pullets gave the more profitable returns, but there was 
not so much difference vflth this breed as with the Leghorns. 

Early-hatched White Leghorns were compared as to performance tvith their 
mothers, two years old. The results indicate that pullets only should be 
relied on for winter egg production. The strong, healthy pullets in this instance 
gave better fertility and hatchability than did their mothers. 

Comparing selected and unselected pullets, the results Indicate that it pays 
to cull a flock and to keep only those of known egg-laying strain. Comparing 
5 V. 32 females to 1 cockerel, the former method resulted in a iiighei* fertility 
and hatchability of eggs. 

Comparative costs of operating four incubators are given. The average cost 
for all machines wm 2.SS cts. per chick. The total cost of raising chicks to 
five wheels of age under a stove heater was estimated to be 14,2 cts. per chick. 

In trials to determine the effects of certain well-known feeds when fed 
exclusively, pen 1 ivas fed wheat flour, best grade, baked in cakes. After 31 










i;u7i 


ANIMAL PSODUOTTON. 


H Hi 

f /J 

clays the birds all became weak in the legs, ate sparingly, anrl gradually 
became comatose. They were ail dead on the forty-sixth day. Fen 2 was fed 
wheat flour, best grade, baked, and inorganic phosphorus. The eggs were 
small and yolks white. Two birds died with the same symptoms as those in 
pen 1, Another bird recovered and laid eggs, but showed leg weakness. Pen S 
was fed ground wheat, baked in cakes. The eggs were normal, and, aside from 
one weakling, the birds remained healthy throughout the trial. Pen 4 was 
fed rice meal, baked in cakes. The eggs were small, the yolk almost white. 
One of the birds was attacked and eaten by her mates, liaYing become too 
weak to defend herself. Her bones were very pliable. The others improved 
after eating their mate. Pen 5 was fed rice meal, baked, and inorganic phos¬ 
phorus. The eggs were small, the yolks very pale, but the birds stayed in good 
condition throughout the trial. Pen 6 was fed polished rice, boiled. The eggs 
were normal. The birds showed alternate periods of normal feeding and sick¬ 
ness. When feeding normally the droppings were very watery. Pen 7 was 
fed unpolished rice, boiled. The birds kept in good condition throughout, but 
the droppings w^ere very ■watery. Pen 8 was fed cracked yellow corn, boiled. 
The eggs were very small but normal in color. The birds kept in fair condition, 
but the droppings were watery. Pen 9 was fed yellow corn meal, baked. The 
eggs were normal in size and color. One bird showed weakness in legs and 
trembling after 41 days, but twice made a temporary recovery. Pen 10 was 
fed corn meal, baked, and phosphorus. The eggs were normal and the birds 
kept in good condition throughout the trial. Pen 11 was fed a starvation 
allowance of corn, wheat, barley, oats, and peas. The eggs were normal and 
the birds were very hungry but were the most healthy and active of all the 
birds. Pen 12 received a normal quantity of corn, wheat, barley, oats, and 
peas. The eggs were normal and the birds kept in good condition all through 
the trial. The inorganic phosphorus used in the above trials consisted of equal 
portions, by weight, of ground phosphate rock and basic slag. This was sup¬ 
plied in very small quantities, but helped to keep the birds in better condition 
when fed on rations normally low in this element. Even in a ration of corn 
meal, which is not so deficient in phosphorus as some other feeds, there was a 
marked difference in the condition of the birds. Boiled rice and boiled corn 
seemed to have about the same laxative effect on the birds, 

A large number of eggs were measured and weighed in order to find out 
what effect the extreme dimensions had upon the weight It was found that 
an increase in length or width above the normal was not always accompanied 
by an increase in weight. It appears that the degree of tapering either at one 
or both ends has a greater influence on the comparative weight than either of 
the extreme dimensions. 

Prom records kept it is estimated that it costs 21,9 cts. to hatch and rear one 
duckling to three weeks of age. 

Studies on the physiology of reproduction in the domestic fowl.— 
Dwarf eggs, B. Peasl and Maykte B. Oubtis (B. B. Dept. Agr., JcAir. Agr. Me- 
search 6 (1916), No. 25, pp. 977-1042, pU. 2, 4 )-—^This paper discusses (1) 

-the different types of dwarf eggs in respect to shape and also in respect to 
contents; (2) the variability in respect to size and shape; (3) the interrela¬ 
tions of the variations in dimensions, shape, and size; (4) the frequency of the 
occurrence of dwarf eggs compared to normal eggs and of dwarf-egg producers 
compared to birds which do not lay dwarf eggs; (5) seasonal distribution of 
dwarf eggs; (6) dwarf-egg production by birds with normal and with abnormal 
oviducts; (7) the relation of dwarf-egg production by normal birds to the age 
of the bird and to the position of the egg in the clutch and litter; (8) physio¬ 
logical conditions which lead to dwarf-egg production; (9) the relation of the 
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prjjdiiction of dwiirf ep:ffs to other abnormal phenomena of reproduction which, 
either occur in nature or have been experimentally produced; and (10) the 
contribution which the study of the physiology of dwarf-egg production makes 
to our knowledge of the normal physiology of egg production. The investiga¬ 
tions were made at the Maine Station from February, 1908, to Fcdirnary. 1916, 
during which time 298 dwarf eggs were known to have been produced at the 
poultry plant of the station. 

During the two years of maximum dwarf-egg production the ratio of dwarf 
eggs to normal eggs was 1:1,158. It was found that there were two distinct 
types of dwarf eggs in respect to their shape, the prolate-spheroidal type similar 
to the normal egg and the cylindrical type which is much longer in proportion 
to the breadth. Only 4.6 per cent of the eggs examined were of the cylindrical 
type. About two-thirds of the dwarf eggs examined contained yolk, which in 
the large majority of cases was not inclosed in a yolk membrane. A comparison 
of the mean egg size of the several groups of dwarf eggs confirmed the evi¬ 
dence obtained from a study of normal and multiple-yolked eggs (E. S. R., 31, 
p. 570) that the amount of yolk (or other nucleus) present in the oviduct is 
an important factor in determining the amount of albumin secreted in a given 
case. The correlations between yolk weight and egg weight and between yolk 
weight and albumin weight in dwarf eggs with small yolks were very high. Of 
the dwarf eggs collected during this investigation 70.8 per cent were laid dur¬ 
ing the five months from March 1 to July 31. The dwarf-egg production was 
also highest in proportion to the normal-egg production during the spring and 
early summer. 

It was found that the production of a dwarf egg is usually an isolated phe¬ 
nomenon ; that is, a bird usually produces only one such egg. The 251 dwarf eggs 
of known origin in these studies were laid by 200 birds. Of these 200 birds 
178 produced 1 dwarf egg each, 15 produced 2 dwarf eggs each, 3 produced 3 
dwarf eggs each, and 4 produced 4, 5, 8, and 17 dwarf eggs each, respectively. 
Most of these birds had a normal egg record, and the dwmrf egg was preceded 
and followed by normal eggs. 

A study of all the egg records and the available autopsy records for birds 
which proO.ueed one or more dwarf eggs showed that in most cases the dis¬ 
turbance which caused the production of the dwarf eggs was of temporary char¬ 
acter and was not correlated with a morphological disturbance of the sex 
organs. The i*ecorcls of only H of the 200 birds showed evidence of a permanent 
ilistiirbance of the egg-forming processes, and these 11 included all the cases 
where the bird produced more than three dwarf eggs, two that produced throe, 
one that produced two, and four that produced only one dwarf egg. In these 
11 cases few or no normal eggs were produced after the dwarf egg or eggs, 
although nesting records indicate that the ovary passed through normal re- 
procliietive cycles. Autopsies were made on five of these cases, and all of them 
sliOAved some pathological condition of the oviduct which interfered with the 
passage of the egg, but did not entirely close the duct. Dwarf-egg production 
was found not to he associated wuth immaturity. 

Data on the position of the dwarf egg in the clutch and litter show that the 
dwarf eggs may be produced at any time during the laying period. Of 183 
dwarf eggs produced by normal birds which completed the period of produc¬ 
tion during which the dwarf egg wms laid, 8 w^ere first and 11 were last eggs 
in their respective litters, ‘*A dwarf egg may be overtaken by a normal egg and 
form one of the components of a compound egg similar to a double-yolked egg, 
except that one part is a d'warf egg. A dwarf egg, after it has received its 
membrane or its membrane and shell, may be returned up the duet and be in¬ 
cluded 111 the succeeding normal egg, or it may act as the stimulus for the 
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formatioE of a larger InclosiDg dwarf egg. Dwarf eggs are prodiiceil only 
wlien the ovary is in the absolutely active condition associated with the matur¬ 
ing of yolks. This is true whether the bird has a normal or pathological ovi¬ 
duct. When the sex organs are in this condition, a mechanical stimulation of 
the oviduct by an artificial yolk may result in the formation if a complete set 
of egg envelopes.” 

The Shoup oat sprouter, Mr. and Mss. G. It. Shoitp (Washington Sta., West. 
Wash. 8ta. Mo. Bui., 4 (1916), No. 6, pp. 12-20, fig. 1). —In aclditioii to notes 
on feeding sprouted oats and on oat sprouting devices for small flocks, directions 
are given for the construction and operation of an oat sprouter suitable for 
large flocks of laying hens. 

DAIRY lAEMIHG—DAIRYIHG. 

Dairy cattle, B. S. Arohibaud et au. (Canada Escpt. Farms Rpts. 1915, pp. 
S9S-418, pis. 8 ).—Prom experiments in feeding elevator screenings to 

dairy cattle it appears that this material has a fair feeding value. The atti¬ 
tude of the individual cows to the screenings meal rations differed widely. 
Some showed little preference one for the other; others ate only portions for 
a few’ days; others refused it altogether, carefully cleaning up all the roughage 
with w^hich the meal was fed and leaving practically all of the meal in the 
manger; others, again, refused throughout the entire period all feed contain¬ 
ing screenings. With the exception, however, of certain animals that con¬ 
sistently refused the meal ration, the herd during the second week of the period, 
as a rule, consumed it cleanly. It w’ould appear from these short tests that the 
value of screenings lies not in any palatability that it may add to a ration, 
and not conclusively in its power to produce, but rather in its cheapness. 

In experiments comparing tuimips and molasses for dairy cattle it was found 
that while the amount of roughage necessary to produce a pound of fat or milk 
is much lower where molasses is fed, the cost to produce, as figured on the 
values given, is increased when compared with the average results of the root¬ 
feeding periods, while the actual production of milk during the molasses¬ 
feeding period is slightly lower. In this experiment 254 lbs. of molasses, 5 lbs. 
of meal, and 6 lbs. of hay were equivalent to 1,890 Ihs. of roots. It is con¬ 
cluded that while molasses may replace a part of the succulent ration, It can 
not wholly replace roots either from the standpoint of increased production or 
lessened cost. 

In an experiment comparing corn silage and molasses for dairy cattle It was 
found that 252 lbs, of molasses was equivalent to 31 lbs. of meal, 20 lbs. of 
hay, and 1,039 lbs. of silage. It appeared that the replacing of 15 lbs. of silage 
wflth 4 lbs. of molasses resulted in an increase in milk production sufficient to 
offset the greater cost of the ration. 

Five lots of calves were fed with the following results: Lot 1, fed on wliole 
milk, clover hay, and roots, made good gains at a cost of 14,15 cts. per pound 
of gain; lot 2, fed on a home-mixed calf meal composed of ground oats, ground 
corn, and ground flax, 2:4:1, plus skim milk, clover hay, and roots, made gains 
costing 3.04 cts. per pound; lot 3, fed a commercial calf meal as a water slop, 
plus clover hay and roots, hut with no skim milk, made satisfactory gains at a 
cost of 2.36 cts. per pound; lot 4, fed the same calf meal, skim milk, clover hay, 
and roots, made very satisfactory gains at a cost of 4.48 cts. per pound; and lot 
5, fed another commercial meal, skim milk, clover hay, and roots, made very 
satisfactory gains at a cost of 3.01 cts. per pound. 

Experiments with the milking machine showed that the cows did not ma¬ 
terially decrease in their milk flow. The quantity of strippings produced after 
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tile milking macMne was quite variable, averaging from 0.125 to 1 lb. per cow 
per milking. The haud-producecl milk contained, as a rule, less than one-third 
the bacterial content of the machine-produced milk. No ill effects whatever on 
the cows’ teats resulted from the use of the milking machine. 

Bata are given on the cost of second-class Ayrshire heifers and first-class 
Guernsey heifers from birth to one year of age, also of Holstein heifers from 
the time they were yearlings until they dropped their first calf. 

Four lots of calves were fed daily per head as follows: Lot 1, from 6 to 20 
lbs. of whole milk, as needed; lot 2, from 10 to 20 lbs. of skim milk and a 
meal ration of oats, corn, and flax (all ground), 2:4:1; lot 3, a calf meal and 
water; lot 4, from 10 to 20 lbs. of skim milk and the calf meal. All the lots 
received hay and silage as required. They made average daily gains per calf 
of 1.91, 1.01, 0.87, and 1.6 lbs,, at a cost per pound of gain of 9.32, 2.84, 12.33, 
and 5.42 cts., consuming per pound of gain 1.47,1.47, 2.97, and 1.78 lbs. digestible 
matter for the respective lots. 

Experiments were conducted to determine the best quantities of grain to be 
fed. Ail of the cows received the same quantity of roughage, hay, silage, and 
swedes. Two of them ate as much grain as they could clean up, which w^as 
about 1 lb. per 2.5 lbs. of milk; two others received 1 Ib. of meal to 4 lbs. of 
milk; and the last two received 1 lb. of meal per 8 lbs. of milk. The results in¬ 
dicated that the cows which had the unlimited quantities of meal gave the most 
profit. 

An experiment was tried in ensiling green alfalfa with corn. The two were 
not mixed, but were put in by the wagonload, in the proportion of one load of 
alfalfa to two of corn. The weight of the corn packed the alfalfa thoroughly, 
and its juices permeated it so that the alfalfa kept as w’ell as the corn. It 
came out in excellent condition and was eaten with great relish by the cattle. 

Ten lots of cows w’ere fed as follows: Lots 1 and 3, peas and oats as silage; 
lots 2, 4, 6, and 8, peas and oats as green feed; lot 5, timothy hay; lot 7, turnips 
and straw; lot 9, prairie hay; and lot 10, corn silage. All the lots receiving in 
addition the ordinary grain ration. Judged from the standpoint of the cost to 
produce 1 lb. of butter the various fodders tested rated as follows: Peas and 
oats as silage; peas and oats as green feed; corn silage; turnips and straw; 
wild hay; and timothy hay. Peas and oats kept well as silage. 

Fifteen head of cows were fed during four periods of 10 weeks each a ration 
composed of wheat bran, brewers’ grains and oil cake, 5:5:2, and during two 
other periods, the same ration except that soy bean cake replaced the oil cake. 
They produced per cow per day 21.21 and 20.49 lbs. of milk having an average 
fat content of 3.17 and 3.09 per cent, consuming per pound of fat produced 
10.95 and 11.68 lbs. of feed, and costing per pound of fat produced 35 and 36 
cts., respectively. It appears that the linseed oil cake gave slightly the better 
results. 

When cacao husks were fed in addition to a grain ration of brewers’ grains 
and wheat bran, in the proportion of 2:5:5, the flow of milk decreased over 2 
lbs. per day per cow, and the yield of fat was less. Although the total cost of 
the feed was less when the husks were fed the cost to produce a pound of milk 
or fat was increased. 

Sixteen cows fed during two periods on corn silage and during another 
period on clover silage in addition to an ordinary grain ration, produced during 
the first two periods 19.61 lbs. and during the second period, 18.53 lbs. of milk 
per cow per day, having a fat content of 3.33 and 3.4 per cent, respectively, and 
costing to produce a pound of milk 1.12 and 1.14 cts. 

From the results of the foregoing experiments it is recommended that linseed 
oil meal be fed in preference to soy-bean meal, even when combined with nitrog- 
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mom feeds, sucIi as -wlieat bran and dried brewers* grains. If cacao-bean 
luisks could be purcliased cheaply they could be used to a limited extent to re¬ 
place higher-priced grains in a succulent ration. If clover is cut when In bloom 
and properly made into silage it Is a valuable form of winter feed for dairy 
cows. 

Three lots of calves were fed as follows, in addition to a grain ration: Lot 1, 
linseed oil meal; lot 2, a commercial calf meal; and lot 3, shim milk. These 
calves made average daily gains per calf of 1.325, 1.038, and 1.39 ibs., at a cost 
per pound of gain of 8.23, 11.6, and 7.13 cts. 

Cow records pay (North Carolina Sta. drc. 33, folio, figs. 7 ).— ^Methods of 
keeping dairy records are explained, and a milk and feed record sheet is 
given. 

Studies on the creaming ability of milk, B. W. Hammee {Iowa Sta. Re¬ 
search But. 31 (1916), pp. 67-91, figs. 5 ).—^The author found in these studies 
That wide variations exist in the creaming ability of various lots of milk and 
accordingly In the cream equivalents of 1 per cent fat The individuality of the 
animal is an important factor from the .standpoint of the creaming ability of 
milk as are also the stage of lactation of the animal and the breed. 

“ The temperature at which milk is held influences very materially the depth 
of the cream layer thrown up, low temperatures giving deeper cream layers 
than high temperatures. For the development of a deep cream layer on milk 
the milk should be held at as low a temperature as possible, although this tem¬ 
perature should be above the freezing point of milk. At ice-water temperature, 
in general, a deep cream layer is first formed and this gradually contracts as 
the milk stands. At room temperature, in general, a shaI!o%v cream layer is 
first formed and this increases as the milk stands. Commonly a definite cream 
layer is evident at room temperature earlier than at ice-water temperature. 
With the milk from individual animals low temperatures occasionally prevent 
the development of a definite cream layer. The original temperature ordinarily 
has little influence on the creaming ability of milk. 

Continued creaming tends to decrease the creaming ability of milk, although 
occasionally increases are observed. Continued creaming also decreases the 
distinctness of tlie cream layer. Agitation at ordinary temperatures does not 
necessarily decrease the creaming ability of milk and occasionally there is a slight 
increase. Clarification consistently causes a slight decrease in the creaming 
ability of milk, but this decrease is too small to be of any practical importance. 
Running milk through a separator and then mixing the cream and skim milk 
commonly causes a slight decrease in the depth of the cream layer developing on 
milk; the rate of the rising of the cream is also decreased. Wide variations are, 
however, encountered in the effect of separation on milk, 

‘"Tiscogen commonly increases the depth of the cream layer on milk and 
sometimes this increase is an enormous one; wide variations are, however, 
evident in the effect of a certain amount of viscogen. The use of viscogen to 
improve the creaming ability of milk can not be considered a legitimate method 
of increasing the depth of the cream layer. The addition of egg white com¬ 
monly causes a slight decrease in the depth of the cream layer. 

“A change In temperature influences the depth of the cream layer on creamed 
milk. With bottles a decrease in temperature increases the depth of the cream 
layer and an increase in temperature decreases it. With tubes a decrease in 
temperature increases the cream layer but an increase !o temperature causes 
only a slight decrease which may be due simply to continued holding. 

“ In general, efficient pasteurization' decreases the cream layer of milk. This 
decrease need not be a serious one if the pasteurization is properly carried out, 
and the milk is properly held after pasteurization. 
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Homogenized milk does not give a definite cream layer. 

“ Wide variations in the effect of the various factors on the creaming ability 
of milk are observed and are undoubtedly due, in part at least, to differences 
In the milk iisedf^ 

The creamery and testers^ license law. Report of the work for the year 
ended March 31, 1916, O. F. Htjnzikeb and G. L. Ogle {Indiana Sta , Circ . 55 
{1916). 66 , 4 )* —This circular gives rules and regulations governing the 

enforcement of the Indiana creamery and testers’ license law, results of inspec¬ 
tion iiiider the law during the year, notes on the testing of cream, notes on the 
location, construction, equipment, and operation of cream stations, and lists of 
licensed testers and plants for the year. 

Effects, of binders upon the melting and hardness of ice cream, G. W, 
Holdaway and Pt. U. Reynolds (Virginia Sta. Bui. 211 {1916), pp. 19, figs. 7).— 
The experiment reported in this bulletin dealt with the relative value of some 
of the common binders and fillers from the standpoint of hardness and heat 
resistance of the ice cream and also the additional effect of varying percentages 
of fat wdien used with the same. 

Series of smnples of ice cream from 8, 19, and 30 per cent creams were frozen 
ill a gallon hand freezer and made into brick 3 by 4.5 by 4 in. The brick were 
packed in ice and salt and allowed to harden for 12 hours, all the brick con¬ 
taining a given percentage of fat being made from the same cream and packed 
in the same ice and salt. The formula for the plain or control ice cream in 
each series was 1 gal. of cream, 53 cc. of vanilla, and 10,5 oz. of sugar. The 
filler ice creams were made with each kind of cream using this basal formula 
and 0.4 oz. of gelatin, 1 oz. of gelatin, 0.4 oz. gum tragacanth, and 0.4 oz. of 
cooked starch, respectively, per gallon. At the end of the hardening period the 
value of each filler was determined. 

The apparatus used for determining the hardness of the brick is illustrated 
and described. The hardness was ascertained by measuring the penetration of 
needles of different diameters 'which were let fall from a constant distance 
(100 mm.) and upon which a known weight was acting. This work was done 
in a cold storage room at 0° 0. 

The brick was then removed to a room having a temperature of 25®. Each 
brick was taken out of its mold, placed upon wooden blocks, and reduced to a 
standard weight of 500 gm. Weights wrere taken each hour for four hours to 
show the amount of melting. 

The hardness of the different kinds of S and 19 per cent creams ranked in 
the following order from hard to soft: (1) Cream containing 1 oz. of gelatin, 
(2) 0.4 oz. of gelatin, (3) corn starch, (4) gum tragacanth, and (5) the con¬ 
trol cream. The different 8 per cent creams ranked the same as the above in 
melting resistance. The hardness of the 30 per cent creams and the melting 
resistance of the 19 per cent and 30 per cent creams also ranked the same as 
the above, except that the control cream ranked fourth, and the gum tragacanth 
filler cream fiifth. 

Ice cream without filler from 8 and 19 per cent creams was about equal in 
hardness, while that from 30 per cent cream wms much softer. The melting 
resistance increased with the percentage of fat, especially between 8 and 19 
per cent. With ice cream containing gelatin, the hardest and most heat- 
resistant cream was that with a medium percentage of fat and a large amount 
of gelatin. Gum tragacanth was found to produce a smooth, soft cream. As the 
percentage of fat increased with this filler, the power to resist pressure and 
heat decreased. Corn starch as a filler compared favorably with gelatin, but 
the starch cream was more granular than the gelatin cream. 
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A few redoes are given for making ice cream, together with directions for 
the preparation of ingredients in ice-cream making and freezing the cream. 

VETEEIHAEy MEBICIIE. 

Third annual report of the commissioner of animal industry for the year 
ended SToYeinher 30, 1914, P. P. Walked {Ann. Rpt. Comr. Anitii, Jnrlus. 
[Mass.}, 3 (1914), pp. 38). —This reports upon the occurrence of and control 
work with diseases of animals during the year. 

Potirth annual report of the commissioner of animal industry for the year 
ended K'ovember 30, 1915, L. H. Howard (Ami. Rpt. Oomr. Arilm. Inaus. 
IMam.], 4 (1915), pp. 62). —The usual annual report 

[Beport of the] department of veterinary science and bacteriology, W. B. 
Mack (Nevada Sta. Rpt. 1915, pp. 14-19). —In inoculation experiments con¬ 
ducted with equine anemia in an effort to determine whether or not it is 
transmissible conflicting and inconclusive results were obtained. The thera¬ 
peutic work also gave negative results. 

In a flock of 22 fowls in which an outbreak of chicken cholera occurred the 
disease was promptly checked through the injection of killed cultures of 
chicken cholera bacilli. In a flock of 63 birds injected twice, eight days apart, 
the disease was also cheeked, 19 having died between the treatments. Kefer- 
ence is made to work with contagious epithelioma in chickens, bulletins on 
which have been previously noted (E. S. R., 34, p. 189; 35, p. 885). 

An acute disease of cattle, usually fatal, occurs in certain valleys close to the 
Sierra Nevada Mountains, extending along these mountains for a distance of 
about 150 miles. Investigations conducted have led to the conclusion that it is 
probably hemorrhagic septicemia. 

The outbreak of rabies in neighboring States spread into northern Nevada 
in April, 1915. Brief reference is made to fatty degeneration of the muscles in 
suckling lambs in a small band of pure-bred Hampshire sheep. 

A study of soy bean hay, A. 0. Whittier (Delaware Sta. Bui. 112 (1916)^ 
pp. $-18). —During the course of a feeding period of sheep and cattle in which 
soy-bean hay was used as a roughage much trouble was experienced in that the 
young animals were delivered in a weak and feeble condition which made their 
raising difficult, if at all possible. The trouble was abated by substituting corn 
fodder, hay, and silage for the soy-bean hay. This condition was deemed prob¬ 
ably due to some constituent of the soy-bean hay, and a chemical study of tlie 
material was therefore made. 

The regular feeding-stuff analysis reported does not differ in any respect 
from those usually reported, except in the percentage of nitrogen-free extract, 
which was somewhat higher. On analysis the ash was found to have the fol¬ 
lowing percentage composition: Silica, 2.3; sulphur (from ash), 0.23; sulphur 
(wet oxidation), 0.25; sulphur soluble in 2 per cent hydrochloric acid, 0.15; 
piiosplionis (total), 0.37; phosphorus (inorganic), 0.08; calcium, 1.21; mag¬ 
nesium, 0.48; potassium, 2.24; iron, 0.14; and aluminum, 0.1. The various forms 
of carbohydrate and nitrogenous materials present were also determined. 

Examination of llgroin, ether, chloroform, and alcohol extracts showed vola¬ 
tile oils, glueosids, and alkaloids to be absent, thus excluding these substances 
as possible toxic agents of the hay. 

Hydrolyses of the hay were made with water, 1, 5, 10, and 25 per cent sul¬ 
phuric acid, 2 per cent sodium hydroxid, and 20 per cent hydrochloric acid, the 
last-named being found the best hydrolytic agent A determination of 'the 
nitrogen distribution of the hydrolyzed material according to the Van Slyfce 
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procedure (E. S. R., 26, p. 22) yielded the following figures: Ammoiiia, T.61; 
melanin, 4.95; arglnin, 5.81; cystin, 1.17; liistidin, 8.29; lysin, 3.46; amino 
(in filtrate from bases), 37.3; and nonamino (in filtrate from bases), 11.17. 
It is indicated tiiat tlie resnlts do not show anything unfavorable in regard to 
the hydrolytic products of the soy-bean hay. 

,A suhstance soluble In 70 to 80 per cent alcohol and water was obtained from 
an alcoholic extract of the hay by precipitation with basic lead acetate. It was 
toxic for guinea pigs when fed with the food or injected subcutaneously. An 
extract obtained from alfalfa hay by a similar procedure had no effect when 
injected subcutaneously into a medium-sized guinea pig, thus indicating the 
material to be specific for soy-bean hay. The material obtained from the ex¬ 
tract contained 19.35 per cent dry matter and 0.3 per cent nitrogen. A deter- 
inination of the nitrogen distribution of the material was made, but was only 
partially successful. 

Studies on antibodies.—Analyses and nitrogen distribution of a number 
of antisera, E. J. Banzhaf, K. Sugiitra, and K. G. Falk {Collected Studies Bur. 
Lai). Dept. Eealth N. Y. City, 8 {1914-^5), pp. 21S-222 ).—^Analytical data on 
the hydrogen-ion concentration, moisture, ash, phosphorus pentoxid, and nitro¬ 
gen of the following antisera are submitted in tabular form, together with the 
formol titrations: Anti-diphtheria globulin, anti-tetanus globulin, anti-tetanus 
serum, anti-streptococcus serum, anti-gonococcus serum, anti-meningococcus 
serum, and normal serum. 

Data obtained from the analysis of normal serum, tetanus globulin, diph¬ 
theria globulin, Hartley’s whole protein, euglobulin (ammonium sulphate 
method), and euglobulin (Panum’s method) by the Van Slyke procedure (B. S. 
H., 26. p. 22) are also reported. 

No very marked differences in the composition of the different preparations 
were found. The only points to which attention is called are the higher values 
for cystin of the tetanus and diphtheria globulins. 

The intrapalpebral mallein test, Goodall {Jour. Compar. Path, and Ther., 
28 (1915), No. 4f PP^ 281-297, figs. i). —The results of the tests of a large num¬ 
ber of military horses in Southwest Africa, together with the post-mortem 
findings of a number of the animals, are reported. 

The intrapalpebral test is deemed a safe and reliable method in the diagnosis 
of glanders and far superior to the ordinary subcutaneous procedure. The 
advantages claimed for it over the classical subcutaneous method are sum¬ 
marized as follows: 

Oiinical cases give constant reactions to this method. Animals which had 
given double reactions to the subcutaneous test reacted to this method even 
during the height of the subcutaneous temperature curve. Doubtful reactors 
to the subcutaneous test can be retested by this method, and give reaction® 
immediately afterward. Certain animals which have failed to react to the 
subcutaneous test, or which could not be tested by it on account of other dis¬ 
eases and high temperatures, can be tested by this method, and react if glan- 
derecl. A safe diagnosis can be made on the local reaction alone. The local 
reaction is more delicate, and doubtful reactions are extremely rare. In ordi¬ 
nary cases temperature, local, and oplithalmic reactions can be obtained by 
one injection. Mules react to this test as readily as horses. 

The reliability of cell proliferative changes in the diagnosis of rabies, 
J. B. Hasdenbeugh and B. M. Underhill {Jour. Amer. Yet. Med. Assoc., 4$ 
(1916), Wo. 5, pp. €S$-6$8, pU. $).—Investigations made of a large number of 
eases of suspected rabies have led to the conclusion that Negri-like bodies 
may occur in smear and section preparations from brains of animals dead 
from other causes than rabies and also in association with Negri bodies in 
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such preparations from rabid brains, but that true Negri bodies are only present 
in the central nervous tissue of animals which were suffering from rabies at 
the time of their death. 

Experinieiital epidemiology in tuberculosis, A. Distaso (Jour, Infect, Dis¬ 
eases, 19 (1916), No, 4, pp. 628-637). —Experiments are reported from which the 
author concludes that guinea pigs can become infected through contact. The 
■liifectivity follows a curve which is nil at the beginning of the infection, in¬ 
creases gradually to the highest point, and is afterward no longer dangerous. 

“ It seems that at the beginning of the process few tubercle bacilli are ex¬ 
creted, with which the new contact can easily deal and acquire a kind of resist¬ 
ance ’Which preserves the animal when the excretion is at its acme; but, as 
soon as the infection goes on and the microbes swarm in the body, then massive 
doses are excreted. By this time the new contact is powerless to cope at once 
with this large quantity, and therefore the pathogenic process establishes itself, 
and this is made worse by the daily absorption of great quantities of virus.” 
This condition arose between the ninth and the thirty-third day after the 
infection. 

"‘After this period a puszling condition was observed. The guinea pigs no 
longer contracted the disease. It was assumed that at about this time the 
process of the encapsulation of the lesions began. Up to this time the virus 
had been wandering in the organism; after that period the organism had the 
power to form around the virus a wall which only let through the toxin, and 
perhaps a few microbes, or none, were excreted. Then the contacts could no 
longer be infected.” 

Some experimental data to substantiate the fact that the channel of infection 
in tuberculosis in guinea pigs is chiefly through the nose are submitted. 

The relation of the results of the experimental study to the epidemiology of 
human tuberculosis is indicated. 

A method of producing antigen for complement fixation in tuberculosis, 
H. R. Mtllee and H. Zinsser (Proc. N. Y. Path, Soe., n, $er., 16 (1916), No. 1-2, 
pp. 28-30), —^The authors have prepared an antigen for complement fixation in 
tuberculosis by grinding a weighed amount of bacillary substance with salt 
and subsequent suspension in distilled water until isotonicity is obtained. The 
antigen so prepared is not anticomplementary in quantities as high as 1 cc., 
and has given positive fixation in quantities as low as 0.02 cc. 

The fate of the mammalian tuberculosis bacillus in sparrows and chickens, 
B. Van Es and A. P. Schalk {Jour. Infect. Diseases, 19 {1916}, No. 4, pp. 614- 
627). —The authors at the North Dakota Experiment Station have observed 
that birds (common sparrows and chickens) into Tjvhicli mammalian tuberculosis 
bacilli are introduced, either by ingestion or by inoculation, die in a highly 
emaciated state, but are almost entirely free from any gross lesions character¬ 
istic of the disease. The birds were found to retain the organisms for long 
periods with their pathogenic characteristics fully preserved. 

It is indicated from the results that it is possible that birds may serve as 
Intermediary carriers and transmitters of mammalian tuberculosis. The results 
confirm in part similar observations made by Auclair * In pigeons. 

Bovine tuberculosis, O- M. Haetng {CaZifornia Bta. Ciro. 153 (1916), pp. 
IB). —This circular discusses the subject under the general topics of suscepti¬ 
bility, symptoms, etiology, modes of infection, methods of detection (intra- 
dermal, ophthalmic, and subcutaneous tuberculin reactions), indications for use 
and limitations of the various methods, and control and suppression of the 
disease. 

lArch. Expt 6t AEiah Path. ■ [Paris!, 1, see*, 9 (1897), No. 8, pp. 277-281* 
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Quasi-coiitinuous teniperatiire records in healtliy and tubercnlosns ’bovine 
animals, especially in relation to tbe tnbercnlin test, P, C. V. Jones and G. S. 
WooBHEAD {Jou7'. Gonipar. Path, and Ther.j 28 (1915), No. pp. 5S7--SJ7, figs. 
16). —Tlie authors describe in detail a specially constructed apparatus for ob¬ 
taining continuous temperature records in bovines. The apparatus consists 
essentially of a modified platinum electrical resistance thermometer encased in 
a silver tube with the coil connected by means of comparatively heavy flexible 
leads composed of a series of strands of copper wire to the Wlieatstone bridge, 
on which the resistance (and temperature) is measured by means of the deflec¬ 
tion of a galvanometer. 

A special harness for holding the thermometer in place so that the animal is 
free to assume any position has also been devised and is described. 

Normal (winter and summer), pre-tuberculin period, post-tuberculin period, 
and late post-tuberculin period temperatures taken in the vagina by the appa¬ 
ratus described are submitted in graphical form. 

The diastase in the saliva of the ox, G. G. Palmer (Amer. Jour. Physiol., 4^ 
(1916), No. 4, pp. 483-491). —From experiments conducted at the veterinary 
research laboratories at the Minnesota Experiment Station it is concluded that 
the saliva of the ox contains a starch-splitting enzym or enzyms, the amount 
varying in individuals and at different times in the same individual. This 
eiizym (or enzyms) is not a specific constituent of the saliva, but comes from 
the blood, which contains the same or similar enzyms in much higher concentra¬ 
tion, The enzyms are destroyed when subjected to a temperature of about 
65° G. for 1 minute. The enzym (or enzyms) is deemed to be unimportant so 
far as digestive ability is concerned. 

An attempt to use pilocarpin hypodermically to stimulate salivary secretion 
was unsuccessful on account of the diastatic power of the pilocarpin on the 
starch. The procedure used in the experiments described was to irrigate the 
mouth with water or a dilute solution of acetic acid followed by inhalations of 
strong acetic acid. 

The blood serum used was obtained by bleeding from the jugular vein in the 
iLSual manner. 

A simple method of obtaining serum for the agglutination test from cattle 
suspected to be suffering from contagious abortion, L. E. W. Bevan [Joilt. 
Cf/mpar. Path, and Ther., 28 (1915), No. 4* PP- 277-280, figs. 2). —A tube for 
collecting blood for serological work which has been found to be superior to the 
usual pipettes used is described. 

For preserving blood samples which are to be sent some distance for exami¬ 
nation a preservative containing 3 gm. of boric acid and 0.9 gm. of sodium 
chlorid in 100 cc. of distilled water was found to yield satisfactory results. If 
it was desired to prevent coagulation the preservative solution described, but 
containing in addition 3 gm. of sodium citrate, was used. 

The death and expulsion of the immature fetus as a standard for measur¬ 
ing the prevalence of cattle abortion, W. L. Williams {Jow\ Amer. Yet. Med. 
Assoc., 50 (1916), No. 1, pp. 29-40). —A paper presented at the annual meeting 
of the American Veterinary Medical Association at Detroit, Mich., August 22, 
1916. 

The outlook for the control of cattle abortion, W. L, Williams {Jow\ Amer. 
Yet. Med. Assoc., 49 {1916), No. 2, pp. 199-217). —A further discussion of this 
subject (E. g. B., 34, p. 3S6). 

Case reports of lymphangitis in cattle caused by an acid-alcoholic-fast 
organism, J. Teatjm {Jour. Amer. Yet Med. Assoc., 49 (1916), No. 2, pp. 254-257. 
pi. i).-—Reports are given of cases of lymphangitis of cattle which showed the 
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presence of acid-fast organisms that are more closely related to the streptothrix 
than are the iiiaminalian tubercle bacilli. 

The liver fluke disease, its treatment and control, J. Mabek (Berlin, 
TiertirzH. WcJinschr., 32 (1916), Nos. 7, pp. 73-77; S, pp. 85-90, figs. 9, pp. 
97-101, figs. S; ahs. in Jour. Amer. Vet. Med. Assoc., 40 (1916), No. 4^ PP- 034, 
535 ).—Tests were made of a number of bactericidal and parasiticidal substances 
thought to be taken up by the intestine and returned in the bile, but in all cases 
(steers and sheep) the flukes remained alive. Successful results, however, were 
obtained from the use of karaala and its preparations, either kamala depiiratiiin 
or kamala veiiale being satisfactory. Fifteen gm. administered in two doses at 
12 to 24 hour intervals to yearlings and older sheep, or divided into five doses 
for weak ones, were found to destroy the flukes in from three to eight days., The 
treatment of cattle with kamala was beneficial but not so satisfactory as in 
sheep. 

The abstract is by M. G. Hail. 

Investigatioix into ^^lonping-ill or trembling,J. I*. M’Gowan (Edin- 
Mirgh: William BlackiDOod S Sons, 1915, pp. 51). —“ Louping-ill or trembling, 
according to the view propounded here, is divisible into two groups, true 
louping-ill and pseudolouping-ill. True loiiping-ill (which includes staggers or 
stomach staggers of hill farms and arable farms) is divisible into several 
varieties, as mentioned in the text. Specially, according to the view expressed 
here, does it include braxy or sickness and grass sickness, which are held to 
be the very acute forms of the disease. The disease milk sickness in lambs is 
considered also to be a variety of this same disease. . . . 

“ Tliese diseases are considered to be essentially of the same nature, in that 
they are held to be caused by the same organism, Bacillus hipolaris septicus 
ovium. Epiclemiologically they are considered to be different, in that while 
braxy is usually produced by eating rapidly large quantities of succulent mate¬ 
rial covered with hoar frost, true louping-ill in most of its varieties is con¬ 
sidered to be caused chiefly by exposure to extreme degrees of temperature 
within a short interval. Milk sickness is considered to be in a restricted degree 
caused by contagion. The grass tick is held to be responsible for the produc¬ 
tion of the bulk of the cases of pseudolouping-ill. Navei-ill, with its attendant 
joint-ill, contributes some cases, while aggravated wool-ball, injuries, etc., add 
a few to the sum total included in this term. A discussion on possible means 
of prevention and treatment is embodied in the text.” 

Additional notes on pathological lesions of pigs fed rice meal, S, HAmvEN 
(Canada Eaipt. Farms Rpts. 1915, pp, 573, 574). —This is an amplification of the 
findings reported the previous year (E. S. R., 33, p. 775). The author’s view 
that toxins are responsible for the lesions encountered, expressed in the previous 
report, is said to have been supported by subsequent examinations, although 
incomplete nutrition is the primary cause of the disease. He finds that as a 
result of malnutrition the alimentary tract does not function nonnally and 
toxic products are absorbed into the system. Four pigs which received phos¬ 
phorus in addition to rice meal and grew well furnished a striking contrast to 
others which received no phosphorus, the latter having developed a neuritis 
and lost the use of their limbs. 

Hotes on the occurrence of petechial hemorrhages in the larynx and kid¬ 
neys in hog cholera, H. P. Hoskins (Jour. Amer. Vet. Med. Assoc., 49 (1916), 
No. 4t PP- 4^^8-483, fig. I).—“If we are to continue classifying hog cholera in 
the group of septicemic diseases, and accept the hemorrhagic lesions found in ^ 
the kidneys, lymph nodes, intestines, bladder, lungs, etc., as a part of the 
pathological picture of this disease, the hemorrhages found In the mucous 
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i^embrane of the larynx should also be considered along •with the other lesions 
mentioned. 

“ Hemorrhagic laryngitis lias been found in about three-fourths of a series of 
500 pigs, killed subsequent to inoculation with hog-cholera Yirus, these lie!iior» 
rhagic lesions being in evidence most regularly in those animals killed and 
autopsied eight to eleven clays after inoculation. In view of the fact that 
petechial hemorrhages in the kidneys occur in a number of different patlio« 
logical conditions, veterinarians should be cautious about basing a diagnosis on 
this lesion alone, even tiioiigii this lesion does appear in a, very large percentage 
of cases of hog cholera clue to the filterable virus.” 

Observations on 2,800 pigs inoculated with hog-cholera virus, H. P, 
Hoskins {Jour. Amer. Yet. Med. Assoc.^ 49 U916), Ho. d, pp. 817-829, fig, 1). — 
Observations and experiments on 2,800 pigs inoculated for the production of 
hog-cholera virus at the Minnesota state serum plant over a period of approxi¬ 
mately two years are reported. 

Of the pigs inoculated 390 (13.9 per cent) failed to succumb to the infection, 
and their reactions varied between wide limits, indicating all grades of sus¬ 
ceptibility and immunity to hog cholera. No pig survived a temperature higher 
than 107.4° F. Only 8 per cent of the pigs weighing between 40 and 50 lbs. 
survived the inoculation, thus indicating the greatest susceptibility at this 
weight. Pigs weighing between 50 and 60 lbs. at the time of inoculation showed 
the greatest resistance. The resistance was found to slowly decrease, however, 
as the pigs became heavier. Pigs which failed to succumb reached the height 
of their reaction most frequently on the sixth day. Animals which died or 
were killed when moribund reached the height of tlieir reaction most frequently 
cm the seventh day. 

A virus was obtained (“fixed virus”) which could be depended upon to bring 
pigs clown on the eighth day^with a fair degree of regularity by frequent 
passages of a strain of virus through susceptible pigs and by carefully selecting 
the seed vims pig from each group. Pigs inoculated with virus of different 
ages up to 162 clays succumbed quite regularly within a few days of the time 
necessary for the same virus to bring the pigs down when comparatively fresh. 
Virus 216 days old had lost its infectivlty. Pigs inoculated with various 
amounts of the virus (1 to 10 cc.) came down in the regular time, regardless 
of the exact amount injected or the manner of introduction. 

Failure to succumb is considered by the author to mean that the pigs either 
did not die of the disease or did not at any time become sick enough to warrant 
slaughter for the purpose of obtaining virus. 

The attenuation of hog-cholera vims, D. J. Heaut and B. J. Gott (Jour. 
Infect. Diseases, 1$ {19U), Ho. 4 . pp. 5S9-571 ).—^The authors at the Kentucky 
Bxperiment Station, contimiing the work on the etiology of hog cholera, report 
experiments in which the virus of the disease was so modified by incubation 
for 48 hours at 37° C. with hn^^^^iiBroune blood that when injected it no longer 
rendered normal hogs sick but even protected them when they were later ex¬ 
posed to infection. The cholera virus incubated with normal rabbit serum for 
48 hours at 37° was modified to the extent that one of three animals was pro¬ 
tected against the disease. 

It is indicated that “ it is quite pos.sible that the mixture of hog-cholera virus 
and hyperimmune blood which had been modified by incubation for 48 hours 
at 37° and then rapidly dried over sulphuric acid at a low temperature would 
indefinitely retain its power to protect hogs against cholera, and yet not sicken 
them.” 
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Some points in connection witli the pathology and epidemiology of swine 
fever^ J. P, M’Gowan {Edinburgh: WUUam Blackwood 6 Sons, 1915, pp, ^0).— 
“ Prom investigations conducted on material obtained from three epidemics of 
swine fever, the view is enunciated here that Bacillus mipestifer may vary con¬ 
siderably in its biological reactions, and may even be considered to be a variant 
of B, suisepticusJ' 

Paralysis of pigs, H. Wehrbein {Jour. Amer, Yet. Med. Assoc., J^9 {1916)^ 
Uo. 2, pp. 238-244^ pis. 2). —A disease, commonly known as paralysis, which has 
proved to be a polyneuritis parenchymatosa, is endemic in Iowa, where it causes 
quite considerable losses. “ Because of the course and the nature of the disease 
therapeutic measures are not advised, but prophylactically the elimination from 
breeding of all animals the offspring of which repeatedly incline to the dis¬ 
ease, and of all diseased animals, even when recovered, and the eventual 
change to dry quarters and proper feed will most likely be successful” 

Parasites of hogs, K. W. Stouder and W. E. Simon sen {Iowa State Vol. Agr 
EiVt Bui. 4S {1916), pp. 8, figs. 2 ).—A brief popular account of the more im¬ 
portant parasites affecting swine. 

Shipping fever of horses, J. R, Mohlek {Jour. Amer. Med. Vet Assoc., 49 
(1916), No. 2, pp. 169-178). —A review of the present status of knowledge of this 
disease, including reference to work by the Bureau of Animal Industry of the 
U. S. Department of Agriculture. 

Experiments by this bureau are said to give support to the view that the 
Sfreptococcm equi of Shiitz is the cause of strangles, the filterable virus of 
Poels the agent of influenza, and the cellular inclusions of Gaffky and Lflhrs the 
causal factors of contagions pneumonia. The bureau’s experiments have 
demonstrated clearly that the filtered blood of influenza cases is capable of 
reproducing the disease in susceptible horses, while the inoculations of vari¬ 
ous bacteria recovered from such cases have thus far proved negative. 

“The preponderance of evidence appears to be in favor of an ultravisible 
microforganism as the cause of influenza, the lowered vitality occasioned by this 
virus paving the way to infection with the colon bacillus, coccobacillus, Bacillus 
necrophorus, B. pyocyaneus, staphylococcus, pneumococcus, and most important 
of all the various species of Streptococcus. . . . The action of the bacterial 
vaccines as used at the present time is chiefly to assist in preventing or con¬ 
trolling the secondary infections which are invariably associated with Influenza, 
and this opinion is substantiated by the fact that the influenza vaccines when 
injected in the early stages of the disease frequently result in a mild type of 
an attack with shorter duration.” 

A new disease in ducklings, F. 0. Blford (Canada Expt. Farms Rpts. 1915, 
pp. 1119, 1120). —Numerous complaints were received during the summer of 
1914 of a disease of ducklings from widely separated districts. One newly 
established commercial plant lost large numbers of ducklings that had been 
procured in the United States for foundation stock. The age at which they 
were shipped did not seem to make any difference, as apparently ali were 
affected in the same manner. 

Investigations showed that the trouble was not confined to ducklings, as 
growing ducks about six weeks of age were sometimes affected, though in the 
more mature' ducks the symptoms were more pronounced and were often 
noticeable for some time before death. The disease Is characterized by a dis¬ 
charge from the eyes and sometimes from the nostrils, and there appears to he 
an affection of the brain, as the' head is thrown back until, it touches the 
shoulders, the duckling often staggering backw^ard until it falls overt In S'Ome 
cases the ducklings seemed to recover, although it was noticeable that under ^ 
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excitement some of the sj^mptoras were liable to recur and the ducklings 
would be taken with .spasms while swimming and drown. In examinations 
made Wickware detected the presence in the blood of all affected cases of a 
parasite, wdiicli gradually disappeared as recovery took place. Further studies 
are necessary before the cause of the disease can be fully determined. See also 
a previous note (B. S. R., S3, p. 483). 

The transmission of filaria by ChrysopSy F. K, KleIxNE {Zschr, Ilyrj, u, 
InfeUmiskmnl'., 80 (1915), No, S, pp. 345-3^9)—This paper relates to studies 
made in West Africa, where tabanids of the genus Chrysops, namely, Ghrysops 
dimkUata and O. silacea, were proved to be capable of transmitting Filaria loa, 
A new host for Fasciola magna, together with observations on the distri- 
biitioii of F. hepatica in Canada, S. Had^ven (Jour. Amer. Vet, Med. Assoc., 
49 (1916), No. 4, pp. 511-515, figs. 3). —^The coast deer (OdocoUeus eolumUanus) 
is said to be a new host for F. magna. The liver taken from a host on Texado 
I.slaiid in the Straits of Georgia contained 18 large fiukes. F. hepatica has long 
iieen a source of loss of coast sheep in British Columbia but is not known to 
occur elsewhere in Canada. 

The occurrence of the giant nematode, Bioctothyme renale (Eustrongylus) 
in the United States and Canada, W. A. Riley (Jour. Ame?\ Vet. Med. Assoc., 
49 (1916), No. 6, pp. S01-S09). —^Twenty-three definite case.s of the occurrence of 
the giant nematode D. renale (gigas) in the United States and Canada are 
reported, of which 19 are liere recorded for the first time. 

RUEAL mmmmim. 

Rural engineering and the war of 1914—1916, M. Ringelmann (Ann. Sci. 
Agron.y 4- 4 (1915), No. 10-12, pp. 296-381, figs. 44)- —This is an extensive 

report on the infiiience of the European war on rural structures, rural hydrau¬ 
lics, and agricultural macliinery in France. 

Surface water supply of south Atlantic and eastern Gulf of Mexico basins, 
1914 iU. S. Geol. Survey, Water-Supply Paper 3S2 (1916), pp. 66-VNNX, pis. 
2 ). —^Tliis re})ort presents the results of measurements of flow made during 
1914 on the James, Roanoke, Pedee, Savannah, Altamaha, Apalachicola, Escam¬ 
bia, and hhfliile rivers. 

Surface water supply of Snake River basin, 1914 (U. S. Geol. Survey, 
Water-Supply Paper 393 (1916), pp. 248, pis. 2). —^This report, prepared in co- 
i.peration with the States of Idaho, Oregon, Nevada, and Washington, presents 
the results of measurements of flow made on the Snake River and its tribu¬ 
taries during 1914. 

Well waters from farm homesteads, F. T. Shutt (Canada N.cpt. Farms Rpts. 
1915, pp. 163-169). —Analyses of 195 samples of Canada farm water supplies 
are reported, showing that 49 were pure and wholesome, 54 suspicious and prob¬ 
ably dangerous, 36 very seriously polluted, while 56 samples were too saline for 
potable use. 

“ The cause of pollution in the larger number of instances is the access to the 
well of drainage of an excretal cdiaracter from the stable, barn, or privy. The 
polluted wells, for the most part, are shallow, merely collectors of soakage 
water from the surrounding soil. When these wells are, for the sake of con¬ 
venience, located near the farm buildings or in the barnyard, as is too fre¬ 
quently the case, contamination is practically inevitable. 

” The bored or drilled well, tapping a deep-seated source, is undoubtedly safer 
and more reliable than the shallow, ground-water w’ell Where the latter must 
be relied on, the surroundings for a radius ot say, 50 yds. should be kept free 
from manure and filth. Preferably this area should be sodded. As a further 
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in’ecantionary measure the shalJow well may be lined to a depth of 10 or 12 ft, 
and to a thickness of, say, 4 to 0 in. with cement or puddled clay, the lining 
. projecting, say, 6 to 12 in. aiiove the mouth of the well, which should be pro¬ 
tected with a well-fitting cover to keep out frogs, mice, etc.” 

Boiling of water and treatment with hypochlorite are discussed. 

Flow of water into wells: Approximate theory, N. Webenskiold {Engin, 
Xf.ivs, 76 (1916), Xo. 6, pp. 256, 257, figs, 2). —A formula is derived from mathe¬ 
matical analysis for finding the rate of flow of water into open wells. 

Experience witli wood pipes in I^ew Hampshire, A. \V. Dudley (Jour, Wew 
England Water ITor/ns* A^soc., 30 {1916), Xo, 3, pp, 318-323, pis. 2). —Summariz¬ 
ing experience.with wood pipe for water supply, the author states that it pos¬ 
sesses the following advantages: 

(1) It Is preserved and not rusted or corroded by water. (2) It is not 
corroded by any substance or destroyed by acids or salts. (3) Its carrying 
capacity is 20 per cent greater than cast-iron pipe and remains constant, while 
that of metal pipe decreases with age. (4) It does not taint or affect fluids 
going through it (5) It does not burst if frozen, the elasticity of the wood 
preventing it (6) It requires less labor and experience to lay in place than 
metal pipe. (7) It can, when service pipes are not taken off, be laid in shallower 
ditches than metil pipe, for it is not easily affected by frost. (S) While more 
or less joints show slight leakage when the pipe is first filled, they soon swell 
up and give less trouble in the end than cast-iron pipe.” 

Iiifiuence of the aigss of submerged sand filters in water purification, 
F. DifixELT and L. Gizolme (Compt. Rend. Acad. Sei. iParU], 163 (1916), Xo. 5, 
pp. 127-130).—Experiments are reported^ the results of which are taken to 
indicate that the purifying action of a submerged sand filter on water is a 
function of the development and vitality of the biological covering of algfe. 
This activity is thought to be measured by the reduction of the alkalinity" of 
the water, esxieeially with reference to the coli bacteria. 

Waterworks handbook, compiled by A. D. Flixn, R. S. Weston, and 0. L. 
Bogeut (New York: McGraw^mil Book Co., 1916, pp. IX-p824, figs. 411; rev., in 
Bngin. and Contract., 46 1916), Xo. 6, pp. 123, 124).—This book gives an exten¬ 
sive and usable compilation of information, old and new, for the waterworks 
engineer and superintendent, the designer, constructor, operator, and inspector. 
It is divided into five parts. 

Part 1, sources of water supply, deals with rainfall or precipitation, evapora¬ 
tion, run-off and stream flow, and ground water. Part 2, collection of ivater, 
deals with intakes, watershed development by reservoirs, masonry dams, rock- 
fili dams, earth dams, wells, infiltration galleries, and notes on some equipment 
for treating water. Part 3, transportation and delivery of wmter, deals with 
open channels, aqueducts, plate metal pipes, wooden pipes, and reinfoi'ced con¬ 
crete pipes. Part 4, distribution of water, deals with cast-iron pipe and specials'; 
cilstribution systems ; valves, sluice gates, and hydrants; service meters; pumps! 
pumping stations, and equipment; distribution reservoirs, standpipes, and 
tanks; water consumption; hydraulic computations; masonry and puddle; non- 
ferrous metals (also corrosion of iron and steel); capacity and conversion 
tables; and miscellany. Part 5, character and treatment of water, deals with 
character of water; inspection of sources of supply, storage of water and im¬ 
provement of reservoirs, sedimentation, aeration and chemical treatment, water 
softening, prelimiiiary filtration and deferrization, filtration, and examination 
of water. 

Methods and cost of making a snow survey for irrigation system, F. T. 
Cummings {Engin. anC Cmtract, 46 (1916), No. 9, pp. 189-m, figs. 3),—This 
72328°—17 -—^ 
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article describes tlie metliods and cost of making a snow survey, made in 
cooperation witli tlie Weather Bureau of the IT. S, Department of Agriculture, 
and reports the data obtained. 

Siibirrigation, A. P. Spencee and G, M. Beeby {Univ. Fla. Div. Agr, F,ct. Btil. 
5 {1916), pp. 12, figs. 8 ).—This circular describes and illustrates methods of 
subirrigation employed in Florida in artesian areas. 

The essentials for successful siibirrigation are enumerated as (1) an abundant 
supply of water, (2) a subsoil or floor composed of clay, marl, or hardpan 
located at a depth of from 3 to 5 ft. below the surface to hold the water and 
prevent its escape dowmvard; (3) a foot or more of coarse sand on top of the 
subsoil or bottom of the irrigated depth that will readily absorb and distribute 
evenly the water to he used in grading the artiflcial water table; (4) a topsoil 
■ut sandy loan that is neither too porous nor too compact and which will 
convey the water freely by capillary attraction; (5) land that admits perfect 
cliTiinage [and has] a fail of about 1 in. to 100 ft.; and (6) land that is level, 
without depressions or raised places. 

‘^Wherever the foregoing conditions obtain and wherever the crops to be 
grown justify it, siibirrigation should give satisfactory results, but with any 
one of these essentials lacking it is not likely to give satisfaction. Tlie system 
also supplies drainage and aeration.” 

In the construction of a system a water main with supply pockets is located 
on the high side of a field. The supply pockets feed the irrigation tile which 
drain into stop pockets at the low side of the field which are connected with a 
drain. 

Cost of pumping for irrigation, O. L. Wallee {WashingIon Sta. Popular Buf. 
WIf (1916), pp. 11). —This bulletin gives brief directions for the designing of an 
Irrigation pumping plant and estimating the cost of pi tint and of pumping 
water, together with experimental data on the use of fuel or electricity in 
pumping. 

The following table shows the number of gallons of gasoline, distillate, or 
crude oil and the kiiowmtt hour.; of electrical energy used under average farm 
conditions and practice to lift 1 acre-foot of water 1 ft. high. 

Fuel am! clectrivifj; used for irrigation p-umpmg. 


Gallons of gasoline, distillate, or crude oil used. 


Kilowatt hours of electrie 
current used. 


Horsenowr ro-tuireiL 

Fngine belied to a 
ceulrihigal pump. 

Engine belted to a 
deop-^vell pumn. 

Horse- 

Kilowatt 

Em- 

clency. 

Fuel 

ured. 

c-m- 

cienev of 
plant. 

Fuel 

used. 

Effi- 
cienev of 
pluht. 

power 

required. 

hours 

used. 


Gnionff. 

Per ceiU. 

QaUom. 

Per cent 



Per esni. 

9 

1.14 

0.15 

1.80 

0.10 

2.5 

3.25 

0.31 

H ... 

.94 

.18 

1.20 

.15 

5.0 

2.&5 

.35 

4. 

.83 ( .20 

.91 

.19 

i 7.5 

■ 2.50 1 

! .40 


.76 

.23 

.79 

.22 

1 10.0 

; 2.35 

i .42 

6 ... 

.70 

.26 

.70 

.25 

i 15.0' 

1 2.20 1 

.46 


.66 

.27 

.63 

.27 

i 20.0 

i 2.05 j 

i .49 

8,.,.... 

.62 

.28 

.58 

.30 

■ 25.0 

1 1.90 , 

i ,52 

iO .. 

.68 

.29 

.53 

.33 i 

1 30.0 

1 1.80 ; 

( .55 

12... 

.57 

.30 

.49 

,35 i 

35.0 

1 1.70 i 

i ,59 


.55 

•31j 

.45 

.38 

40.0 

! 1.65 : 

.60 


.51 

.34 

.40 

.43 

50.0 

j 1.60 ; 

.62 


.43 

.36 

.36 

.48 





.45 

.42 

.38 

.41 

,29 

.52 

.60 
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A list of 10 references to literature bearing on the subject is appended. 
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Cost of straetures of tlie second tinit of the Dodson north canal, Milk 
Siver Irrigation Project, Malta, Montana, A. E. Bechtel (Engin. iind Gon- 
46 (1916), No. S, pp. 126-129, ffgs. id) .—Tables of cost data are given, 
rogetlier with descriptions and ilinsrrations of the structures. 

Irrigation of Thanli-Hoa, Peytavix (Bui. Boon. Inclocliine, n. 5€r., 19 {19M), 
No. Ill, pp. 13-55, pi. 1). —The important features of an irrigation system in 
tiie residency of Aiiam in French Irrio China are described. 

The district covers 105,0(50 hectares (259,350 acres), of wliicli 70,000 hectares 
are actually irrigable. The amount of water necessary is estimated at about 
0.04 to 0.8 liters per second per hectare, making a total ciuaiitity of water, 
including rainfall, of 0.77 to 1.65 liters per second per hectare. The cost of 
the system is estimated at 12,000,000 francs (about 82,316,000). 

IriTgation practice in growing small fruits in California, W. A. Hutchins 
i California f<ta. Giro. 154 (1916), pp. 85, figs. 11). —This circular describes and 
analyzes irrigation practices in the Important berry centers of the State, and 
is based on work done under cooperative agreements between the Ofiice of 
Public Roads and Rural Engineering of the U. S. Department of Agriculture 
and the California State Department of Engineering and between the Office 
of Public Roads and Rural Engineering and the station. 

Utilization of small waterfalls for drainage and irrigation, V. N. Ilos- 
vcnwsEV (Eostovtseff) (Selslc. Khoz. I Liesov., 250 (1916), Feb., pp, 179-22S, 
figs. 25). —Several different types of hydraulic ram are described and illustrated. 

Tile drainage, A. H. Lsidigh and E. C. Gee (Teosas Sta. But. 188 (1916). pp. 
20, figs. 18).—Tills builetin, written from the viewpoints of both the engineer 
and the agi'onomist, gives general ini7>nnation on methods, requirements, and 
results of tile drainage in Texas. 

DitcMng and digging pole holes with dynamite, T. M. Knight (Engin. and 
Cmtract,, 4^ (1916), No. 3, pp. 66-68, figs. 7). —Descriptions of methods em¬ 
ployed, together with diagrammatic illustrations and tabular data, are given. 

Dand clearing, P. H. Mooee (Canada Expt. Farms Epts., 1915, pp. S51-S54, 
pis. 2). —^The average cost per acre for clearing ready to plow* 14 acres of Doug¬ 
las fir, birch, maple, alder, and vine maple with thick undergrowth, was $145.39. 
Pulling of stumps by, cable and blocks after light blasting w’as found to he 
more economical than direct hauling. Burning was less expensive 'for felling 
trees than sawing, although the stump was frequently removed at greater 
expense. Splitting with explosives and burning w*as found to be the best 
method of handling a big tree after it is down. 

Major results of stump removal investigation conducted by the University 
of Wisconsin, G. D. Lrungston (Engin. and Contract,, 46 (1916), No, 8, pp. 
55. 541.—Work eondiieted by the agricultural engineering department of the 
University of Wisconsin established the following points as good practice in 
suiiiip clearing: 

“ IVhere the stumps are lai'ge it was found that from one-third to one-fourth 
the amount of dyiiam,ite necessary to entirely remove the stumps from the 
ground would crack them into several pieces so that one or more of them could 
he pulled. Stumps may be pulled easier and quicker when cracked. The hole 
left is not nearly so large as wffien either pulled -whole or blown out entirely. 
Tile roots are cleaner, are easier to handle, dry quicker, and are more easily 
!)iirned. On the loams and clays it was found that 20 per cent dynamite would 
ilo tlie same work as 40 per cent at a saving of 25 per ce,nt on the dynamite bill 
On the lighter soils the 30 per cent grades did as good work as the high kinds 
fine! cost about 10 per cent less. Forty per cent grades or higher are only 
needed on dry sands. 



90 


EXPEEIMEXT STATION EECOED. 


IvoL ;iy 


“Electrical blastiog was found to be quicker to operate and far more safe 
than the old cap and fuse method. By the use of a blasting machine uumy 
charges may be detonated at the same time, eitlier under the same or different 
stumps. This method enables the charges to be placed where they are most 
needed. The holes left are usually smaller and the cost is not greater when 
the results are taken into consideration. Stump pliers are necessary to efficient 
land clearing where mechanical pullers are used. When they are equipped 
with automatic tripping devices piling may be done at the same time as the 
stumps are being burned. When stumps are dropped on a burning pile a more 
complete burn is secured; some dirt may be left on the roots and they may be 
much greener and still burn. The jar of falling stumps is like continually 
poking a grate fire. - . . 

“Explosives are extremely valuable in certain kinds of ditching work. No 
matter how wet, brushy, or stony the ditch line may be, if sticks of 60 per cent 
straight nitroglycerin dynamite can he located within 18 in, of each other in 
wet ground a serviceable open ditch can be made by the detonation of only one 
cartridge.” 

State highway mileage and expenditures for the calendar year 1915 (U. S. 
Dept, Ag7\ Office Sec, Giro, 63 {1916), pp, 8, fig. i) .—Considerable tabular data 
are reported on road expenditures and highway mileage during 1915, and a re¬ 
view of such matters for the past 12 years is given. 

“During 1915 the total road and bridge expenditures in the United States 
amounted to about $282,0<X>,000, of which probably not over $15,000,000 rep¬ 
resented the value of the statute and convict labor performed on the roads. 
Of the cash expenditures of $266,976,399, about $40,000,000 was secured from 
local bond issues and $53,491,651 from State funds. ... A total of $80,514,699 
was expended under the supervision of the State highway departments in the 
construction of 12,437 miles and the maintenance of 51,769 miles of public roads. 

“ In 1904 the actual cash road and bridge expenditure in the United States 
averaged slightly less than .$28 per mile of rural roads. In 1915 the cash road 
and bridge expenditure had increased to an average of $109 per mile of road, 
and wdiile in 1904 New Jersey led the States with an average road expenditure 
of $221 per mile, and Nevada was last with $3.72 per mile, in 1915 New Jersey 
again hacTthe highest expenditure of $475 per mile of rural road and Nevada 
was last with aiDproximately $17 per mile. 

“While the total road and bridge expenditures have increased about thre(^ 
and one-third times during the last 12 years—the portion secured from loc*al 
bond issues about eleven times and that from State funds twenty times—on the 
other hand, the portion of this expenditure secured from statute labor iias 
decreased about one-half. Furthermore, in 1904 practically all of the State 
funds were applied to road construction, not to exceed 3 per cent being devoted 
to maintenance, while in 1915 about $16,000,000, or 30 per cent, of tlie State 
funds were applied to maintenance and reconstruction. , . . 

“ During 1915 those States having State highway departments surfaced under 
such supervision about 8,000 miles, and also improved, by grading and other¬ 
wise, an additional 4,000 miles. Thus, of the really constructive road work in 
the United States last year about one-half -was more or less directly under 
competent State supervision. In addition to this work of construction, the sev¬ 
eral state highway departments also supervised the maintenance of 51,769 
miles of main and trunk line roads.” 

Proceedings of the thirteenth, annual convention of the American Poad 
Builders^ Association {Proc, Amer. Moad Builders^ Assoc., IS {1916), pp. 
X-f2d4).~”The following special articles are included in these proceedings: Re¬ 
cent Development In the Building of Concrete Roads, by W. D. Uhler; A Con- 
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tractor's Suggestion to Engineers and Insjiectors, by J. H. Gordon; Different 
Conditions and Localities, by F. C. Piilsbury; Roads at Low Cost for Moderate 
Traffic, by F. E* Everett; Foundations for Road and Street Pavements, by 
J. IT. Hunter; Brick Streets and Roads, by H. E. Breed; Recent Tendencies in 
Stone Block Pavements, by C. F. Knowlton; and Tbe Functions Perfornieci by 
Stone in the Bituminous Concrete Pavement, by E. B. Ciage. 

Unit stresses for timber: [Manufacturers^ table {Engin. Kews, 76 {1916}, 
¥o. 6, p, 275).“Working unit stresses for structural timbers used in dry loca¬ 
tions are given in the following table: 

Wo-rldiig unit strcs^^es for ^iriicitiral tunbers lo^ed in (irij locatio'M, 


! 

Bending. * Compre-53ion. 


Spe:?it*s 01 timber. 

Stress in 
extreme 
fiber, per 
square inch. 

Horizontal 
shear per 
square inch. 

Parallol to 
grain 
short 
colunms, 
per square 
inen. 

Perpen¬ 
dicular to 
grain, per 
square inch. 

Fir, Pouglas: 

Povnia. 

Pourids. 

Ponndft. 

PouMs. 

Dense grade. 

l,t)00 

im 

1,20!) 

350 

Sound grade. 

i,:5ao 

85 

900 

300 

Hemlock, eastern. 

1,000 

70 

700 

1 300 

Hemlock, western. 

l.BOO 

75 ^ 

[ 900 

1 300 


1,400 

125 

900 

1 400 

Pine, eastern white. 

9U0 

80 

700 

! 2,50 

Pine, Norwav. 

' 1,100 

1 8.5 

soo 

' SOO 

Pine, southern yellow: 

Dense grade. 

I, ikrti 

‘ 125 

1,200 

! 350 

Sound grade. 


85 

j 900 

i .300 

Sxtruce. 

0(MI 

70 

! 600 

i 200 

Tamarack... 


05 

1 900 

! S50 

1 


Hew dairy cattle barns, E. S. AncHiuALD (Oa-mda Expt. Farms Bpts. 191f5, 
pp. 4I8-424, pis. 9). —Flans, photographs, and brief specifications for the dairy 
barns recently constructed at the Central Experimental Farm at Ottawa, 
Ontario, Canada, are given. 

The bomemade stave silo, J, N. Pkick (ir<a7n 8 ifate Col Ejd. Dept., Ser. i, 
To. 24 (1916), pp. 16, figs. 18). —It is the purpose of this publication to give 
bills of material, illustrations and full instructions for building the stave silo 
with either plain or tongued and grooved staves and with either of the two types 
of doors. 

Pit silos and how to make them, A. L. Paschall {Arh. Col. Apr. E,tt. Serv. 
€irc. 8 (1916), pp. 2S. figs, 22).—This circular contains a compilation of the ex¬ 
periences of farmers in Cochise and Santa Cruz counties, Ariz., with pit silos, 
together with information on the subject from several of the state agricultural 
experiment stations. 

ECONOMICS. 


Can the farmer realize higher prices for his crops by holding them? J. E. 
Pope (Quart. Jour. Econ., SO (1916), No. 4^ pp. 805-8S1 ).—The author, after 
studying the variation in the monthly prices of important agricultural products, 
the cost of storage, interest, and other expenses of holding crops, concludes that 
in the long run it will not pay the farmer to follow this practice. 

Marketing farm produce by parcel post and express, B. H. Hibbabd and A. 
Hobson (Amer. Econ. Eev., 6 (1916), No. 3, pp. 589-608, figs. S).—The,authors 
point out that it is feasible to market only a small portion of the farm products 
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by these metliods and compare parcel-post and express rates and the limitations 
la their service. 

The intrinsic values of grainj cotton-seed, flour, and similar products, 
based on the dry-matter content, B. G. Boeenee (£7. S, Dept. Agr. Bnl. 574 
(1915), pp. SB, figs. S ).—In this report is pointed out the fact that the water 
contained in grain, cotton seed, and similar products adds nothing to their 
intrinsic value, -wliile in many ways the excess of moisture is detrimental. The 
methods of determining the comparative value of dry matter and the advan¬ 
tages of buying and selling on a dry-matter basis are discussed. A series 
statistical tables are included, showing the comparative values, on a dry-matter ^ 
basis, with varying moisture contents. 

Monthly crop report (U, S. Dept. Agr., Mo. Crop Rpt., 2 {1916), No. 9, pp. 
85-96, figs. 4).—This report contains the usual data regarding crop conditions, 
estimated farm values of Important farm products, and range of prices of 
agricultural products at important markets, and special reports and data oti 
hogs, honey bees and honey plants, cotton, pecans, rice, cranberries, and beans, 
onions, cabbage, and other truck crops. It also shows the estimated apple crop 
by varieties, and the wheat production in some of the principal wheat-producing 
countries of the world. There is also shown a diagi*am giving the variation in 
prices of hogs and corn over a series of years. 

Statistical tables relating to wheat, G. F. Shireas (Dept. Btatis. India, 
Tadles Wheat, 1916, pp. pis. 4)-—this report are given Ihe 

area and yield of wheat in India by Provinces and in selected countries, the 
Imports and exports, and the monthly movement and prices, together with tlie 
trade of the United Kingdom. 

Farmers’ cooperative corporations, A, E. Caxce and L. J. Jefferson (Bnl ■ 
Vt. Dept. Agr., No. 24 (1915), pp. 4S).—^The authors have discussed the essentials 
of successful cooperation, the fundamentals of a cooperative c^orporation, pos¬ 
sible fields for cooperation among farmers, standardization, federation of cooper¬ 
ative societies, and how to form farmers’ exchanges. There are also included 
forms for incorporating and for organizing cooperative organizations. A brief 
bibliography is appended. 

Eugenics and agriculture, O. P. Coox {Jour. Heredity, 7 (1916), No. 6, pp. 
2If9-254 ).—The author maintains that city life sterilizes the best lines of de¬ 
scent on a large scale, and therefore that population must be held on the fnrm 
it the race is to improve. 

The article concludes with the statement that “ to recognize the relation of 
eugenics to agriculture does not solve the problems of our race, but it indicsitos 
the basis on which the problems need to be solved, and the danger of wasting 
too much time and effort in attempting to salvage the derelict popiiiation of the 
cities. However important the problems of ux*ban society may be, they do not 
have fundamental significance from the standpoint of eugenics, because urban 
populations are essentially transient. The city performs the function of elimi¬ 
nation, while agriculture represents the constructive eugenic condition which 
must be maintained and improved If the development of the race Is to continue.” 

Community, centers, B. V. Phelan {But TJmv. Minn. No. 25 (1915) , G-en. 
Ber.. pp. 15, figs. 6 ).—^TMs pamphlet contains a proposed model constitution, 
suggestions as to the purpose of organization, methods of organization, and 
topics for discussion and study. 

The church and country life, edited by P. L. Vogt (New York: 31miomrg 
Ed. Movement U. B. and Canada, 1916, pp. -This is a report of «. 

, conference held by the ^Commission on Church and Country Life under th.e 
authority of the Federal Council of Churches of Christ in America, at Ooliimbus, 
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Oliio, in December, 1915, and contains the reports of the different committees 
appointed by the commission. See also a previous note (E. S, E., 34, p. 297), 

Country life questions and answers (Missouri Bd. Agr. Mo, Bui, 14 (1016), 
No. 4 PP‘ S9, fig. 1). —This bulletin contains a number of papers dealing v/itli 
the problems of the rural school, the country church, and various other pliuvses 
of country life. 

Bibliography on country life, the farm, and the small town (Ind. 

Lihr. Bui, 10 (1915), No. 4 PP- 14)-—This hibliography contains a list 01 p :bll< 
cations dealing with these three topics in general and with special phas'^s, such 
as the rural church, the rural school, roads, health and recreation, cociperation, 
buildings, grounds, machinery, the home, town planning and beautifying, sani¬ 
tation, fire protection, business, and organizations. 

Rural progress I 21 Missouri, W. L. Nelson (Missouri Bd. Agr. Mo. BuL. 
(1916), No. 3, pp. 29, figs. 2). —This bulletin discusses the relative eOcIeucy of 
farmers in Missouri as compared with other States, using the Census dat‘i as a 
basis,. 

Statistical report of the California State Board of Agriculture, 1915 
(Btatis. Ept. Cal. Bd. Agr., 1915, pp. XXIIA’455). —This report contains a lirlec* 
description of the physical and agricultural conditions in California by c-oim- 
ties, with detailed statistics relative to agricultural production. 

[Agricultural resources of Rhode Island] (Prelim. Rpt. Coni. Inqnirg .\gr. 
Eesotirces B. I., 1916, pp. 30). —This is a preliminary report of the Commission 
of Inquiry into the Agincultural Resources of the State, made to the General 
Assembly, and indicates how the agricultural conditions in the State may be 
improved through cooperation among the farmers and between the various 
organizations already existing. The principal production and marketing prob¬ 
lems in connection with the present systems of agTicuItiire are described, espe¬ 
cially as they relate to the dairy industry. 

The agricultural situation in the Philippine Islands, H. T. Ed wAims {FhPJp' 
pine Agr. Rev. lEnglisli Ed.'], 9 (1916), No. 2, pp. 60-73). —^Tlie author calls at¬ 
tention to the changes in the area devoted to the production of rice, corn, coco¬ 
nuts, sugar, tobacco, and Manila hemp, and to the changes in the number of 
live stock. He also discusses the relationship of the government work to the 
development of the agriculture of the islands. 

The farm prize competitions, G. S. Oewin (Jour. Rog. Agr. Soc, England, 
76 (1915), pp. 201-2S7, figs. 7). —^This article contains a brief description of the 
agriculture of the counties of Derbyshire, Leicestershire, and Nottinghamshire, 
and of the systems of management on farms awarded the prizes. Tlie farms 
were divided according to the systems of management into two classes—tr.e 
arable and the grazing or dairy farms. 

Agricultural statistics of Galicia and Bukowina, 1914 {Anbrnffiaclien mid 
Ernteerge'bmsse der landwirtschaftHchen Bodenproduhte in den hn ReieJisraie 
vertretenen Kdnigixnelien und LSndem mif Ausnuhme Galizmis uml der BwJro- 
nnna, 1914. Vienna: Govt, 1915, pp. 49). —This report contains statistical data 
concernmg the acreage and production of the principal agricultural crops of 
Galicia and Bukowina for 1914, with comparisons for earlier years. 

[Agriculture in the Commonwealth of Australia], G. H. Kniebs [Off. Year- 
book Aust., S (1901-1914). pp. 221-386. figs. 5). —These pages contain the infor¬ 
mation jireviously noted, with data for a later year (E. S. R., 33, p. 193). 

AG-EIC¥LTUEAL IDUCATIOM. 

A state system of agricultural education, K. L. Butterfield (,1/ass. Agr. Col. 
But, 8 (1916), No. 2, pp. 29-4 "^).—A brief review of the history of agricultural 
education in Massachusetts, beginning with the incorporation by the legislature 
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in 1792 of the Miissnclmsetts Society for tlie Promotion of Agriculture, wliich 
still exists, is followed by a discussion of some characteristics of a state system 
of agricultural education, the types of work to be recognized, the groups of 
persons to be readied, and the scope and administration of and necessary ma- 
diinery for agricultural education. 

County training schools in Alabama, J. L. Sibley (SoutlL Workman, 45 
{2916), No. 7, pp. 401-41%, figs. 6). —This article describes a new type of school 
for negro youth, known as the county training school, ■'which is being developed 
in the South in cooperation wdth a number of educational agencies. 

The schools cover from 8 to 10 gi-ades of work and offer three courses, viz, 
agriculture for boys, household arts for girls, and teacher training during the 
last year for those who desire to teach in the rural schools of the county, lu 
Alabama three scliools are already in operation. 

As soon as funds permit each school is to have, a teacher’s home so that 
the school can be made the center of community life. The aim has been to 
secure some 10 acres of land for the school site and small demonstration plat 
Extensive agricultural work is not to he done on the school grounds, as it is 
thought that club 'work with boys and girls at their homes and demonstration 
work with their parents ^YilI prove more effective. 

The principals and industrial teachers are employed by the year, the purpose 
being to have them w'ork in the community during the summer vacation months. 
During the past two years annual farmers’ conferences, annual county teachers’ 
institutes, and community fairs have been held at the schools. Two of the 
schools will give short summer courses for teachers now at work in the county. 
A supervising industrial teacher makes her nominal headQuarters at the school, 
but works mainly out in the rural communities. One or t'wo days of each 
month she devotes to the training school, lielping tlie teachers in their industrial 
classes, and addresiug the students on the !ieeds of the rural schools. 

Decline and fall of a state system of boys’ and ^rls’ agricultnx'al clubs, 
,T. Main {School mi-d Soc., 3 (IP 16 ). No. 67, pp. 514-620, fig. 1 ).—The author de¬ 
scribes the system of boys* and girls agricultural clubs in operation at the 
Oklahoma Agricultural and Mechanical College until the fall of 1914, when the 
Federal system of cIuIjs was subsiituted for it. He considers the following 
peculiarities of this state system as e(mtril'mting to the decline of the dub move¬ 
ment: The unfortunate conception of a “club”: overemphasis of prizes to the 
exclusion of the educational purposes of the organization; disproportionate 
prizes or a lack of careful supervjsi<uj in the application of prizes to avoid over¬ 
emphasizing some things to the exclusion of others equally important; misfit 
projects and failure to induce local initiative; propriety of scholarships based 
on projects; inflation of membership; and political connections. The author 
finds that the system “ as a propaganda did a great deal of good to the college 
and to its membership by making a place for the club idea, as w^ell as in the 
lessons to be learned from its shortcomings. But the time always comes to a 
propaganda when It should give place to more conservative and constructive 
organization. And that time has arrived for all phases of agricultural edu¬ 
cation.” 

School gardening a fundamental factor in education, L. H. Hakvey 
iWature~8tu(!g Rev., 12 (1916), No. 4. pp. 11S-18S).—The author, In analyzing 
the iiifluene.es of soil contact as it reacts upon the child, holds that garden work 
is auto-ed,iicative to an extent uneqiialed by any,influence which tlie graded 
school can bring to bear upon the child; creates producers, instills civic interest, 
and engenders the esthetic; develops the faculty of cooperation; fosters adapta¬ 
bility, resourcefulness, and self-reliance; and forms the missing link between 
the home and the school. 
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on tiie work of tke Direction of Agriculture for 1913 (Dept Lmdh.,. 
Mjv, en Handel [Netherlwndsl, Verslag Dir, LandK 191S, pp, F//4-7i).—Tills 
is a report on the activities of the Direction of Agriculture of the Netherlands In 
agricultural instruction, investigation, and extension work in 1913. 

Illustrated lecture on the production of alfalfa east of the ninety-fifth 
meridian, H. L. Westovee and H. B. Hendeick {U. S, Dept. Apr., States Rela- 
tiom Service Syllahns 20 {1910), pp. 17). —^This lecture, whicli is intended for 
farmers’ institute and other extension lecturers, gives a brief history and 
description of alfalfa, directions for growing and harvesting, and a discussion 
of its feeding value. The syllabus is illustrated with 51 lantern slides. 

Illustrated lecture on corn production, C. P. Habtlet and H, B. Hexi>iii<'K 
(U. S, Dept. Agr., States Relations Se^'vice SyUahiis 21 {1910), pp. 24). —I'he 
authors briefly discuss the corn yield of the United States and give iiistructlons 
for growing, harvesting, and storing corn. The syllabus is designed to aid 
farmers’ institute and other extension lecturers in presenting this subject 
before popular audiences, and is illustrated by 52 lantern slides. 

The North Carolina corn bulletin, E. E. Balcomb (A. C. State S-upt. Pnh. 
Imir., Teachers"' But. 24 {1915), pp. 80, figs, 28). —This publication has been 
prepared to help teachers of Nortli Carolina in giving instruction on corn to 
their classes. It treats of the celebration of Corn Day, the importaiice of corn 
and its products, the history of the corn plant, corn growing, judging, testing, 
selection, improvement, and harvesting, and corn pests and diseases, and sug¬ 
gests a field exercise, the systematic preservation of information by means of 
agidcultural booklets, with directions for making them, and industrial w’ork 
connected w’ith corn, arranged by months. 

Illustrated lecture on orchard management, H. M. CoxorxY and E. J. 
Glasson {XJ, S. Dept Agr., States Relations Service Syllahus 23 {1916}, pp. 
15), —Directions are given for selecting the site for and planting the orchard, 
soil management, pruning, thinning, rejuvenation, spraying, protection from 
rodents, injurious insects, and diseases. The syllabus is illustrated by 50 
lantern slides, and has been prepared for the use of farmers’ institute and other 
extension lecturers in presenting this subject to popular audiences. 

Illustrated lecture on how to make good farm butter, J. H. McGhain (U, S. 
Dept, Agr,, States Relations Sermce Syllabus 19 (1916), pp. 10), —This lecture 
compares the old and new methods of butter making. The syllabus is illus¬ 
trated with 51 lantern slides, and has been prepared to aid farmers’ institute 
and other extension lecturers in presenting the subject before popular audi¬ 
ences in the Southern States. 

Dairying project, C. A. Norceoss and V. E. Scott (A^r. EM. Univ. Her. BnJ. 
2 (1916). pp. 20, figs. 11). —^Tlie dairy project W’ork outlined in this bulletin for 
the members of the boys' and girls' tinimal husbandry club includes a 4-moiitlis’ 
practical course in the study of milk, its composition, care, handling, and sani¬ 
tation, herd management, feeds and feeding, etc., the use of the Babcock test, 
and keeping herd records. Members satisfactorily completing the course are 
awarded a certificate which' authorizes them to contract with farmers to test 
a limited number of dairy cow’s once a month during one year under the super¬ 
vision of the State leader in dairying and to charge at the rate of $1 a head 
therefor. 

Illustrated lecture on cattle-tick eradication {U. S. Dept. Agr., States Rela¬ 
tions Sermce StMahus 22 (1916), pp, H ).—This lecture deals with the life 
history of the cattle tick, the beginning of tick eradication and reasons therefor, 
cause of the disease, other kinds of ticks, losses occasioned by cattle ticks, 
methods of eradication, areas freed of ticks, cooperation between the Bureau 
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of Animal Industry of tills Department and state autlioiities, live stock develop¬ 
ment following tick eradication, and wkat this Department will do to assist 
in eradicating tlie tick. The syllabus is designed to aid farmers' liistltiite and 
other extension lecturers and is illustrated with 50 lantern slides. 

ICazmal training for the rural schools, L. M. Roeiil {Milwimkee, Wis,: 
Bruce Publishing Oo., 1916, pp. 4^, figs, 48 ). —This text tor rural, soiioid;'. 
sists of a set of farm and farm home woodw'orking problems. Kacli problem 
gives lists of the material and tools required, together with a stock bill and 
directions for making the article. 

Correspondence courses for teachers. Course III, Home economics {Cor- 
resp. Courses Teachers {Iowa Agr. Co?.], Agr. Dept., Course III, 
i, pp, 28j figs. 5; pp. SO, figs. 2; S, pp. 26; 4 , pp. 31; 5, pp. 27; 6 , pp. 32, fig. 1: 
7, pp. S5; 8, pp. 29, fig. 1). —Lessons are outlined for the use of teachers lu rural 
and graded schools on the location, ventilation, and lighting of tlie home, the 
disposal of wastes, control of dust, care of milk and butter and other food 
supplies, dish washing, prevention of contagious diseases, care of the sick, food' 
principles and their uses in the body, composition and uses of various food¬ 
stuffs and their value in the diet, together with recipes, preservation of food, 
hot and cold beverages, home management, personal hygiene, serving meals, 
and digestion. 

Home economics: Its opportunities and obligations, Isabel Bevieb 0 ! 
and Soc., S (1916). No. 7S, pp. 737-740), —This article treats of home economies 
as one of the agencies in the education of women. After briefly indicating the 
meaning and content of home economics and its possible points of contact with 
the training of individuals, the author considers the following as the oppor¬ 
tunities and obligations: (1) To teach the technique of hoiisehoid processes, to 
restate what was best in the old forms of family life in new terms; (2) to 
teach the meaning of economy and the principles which underlie it; (3) to 
bringing once again into honorable repute the business of housekeeping, to 
apply it to the usages which obtain in other business euteu-prises; (4) to sup¬ 
plement the training of the nurse in technique and the diagnosis of the doctor 
by showing the value of adapting the diet to the needs of the individual; (5) 
to teach a new definition for art; (6) through the Smith-Lever Act, to better 
the life in the farm home; and (7) to teach the unity of life and knowledge 
through schools and clubs and homes so that all will cooperate to the common 
welfare. 

The interdependence of forest conservation and forestry education, J. W. 
Toumey (Boimee, n. ser., 44 (1916). No. 1132, pp. S27~S37). —The author dis¬ 
cusses the progress,made in this country (1) toward forest conservation, (2) 
in the educational propaganda, begun more than a century ago, which made 
possible the public owmershlp of appi*oximately one-fifth of the total area of 
forests in the United States, and (3) in the technical training in the science 
and art of forestry, which had its beginnings within the past two decades. 

It is shown that, in a space of 15 years, or prioi* to December, 1915, 1,1 $5 
men had been granted degrees in forestry in the 22 institutions In the Uiiite<l 
States offering technical courses in forestry leading to a degi*ee. About one- 
half of the degrees have been undergraduate degrees given for four years of 
collegiate work. Advanced degrees in forestry are offered by 10 iustitutionv. 
Ip April, 1915, out of 1,037 men who had then received degrees, 803 were 
reported as actually engaged in forestry. In June, 1915, these institutions 
offered degrees in forestry to 147 men. 

' Attention is called to the overstimulation of professional training and the 
underdevelopment of vocational instruction, even though in forestry scores of 
foremen, guards, and rangers are necessary for every professionally trained 
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forester, and to the rapidly decreasing demand In the past four years for 
ru'ofessioiially trained men. While more than 50 institutions have within the 
prst 15 years developed more or less work in forestry education below the grade 
of full professional training, it is stated that it has largely been without definite 
aim and poorly suited to the real needs of the country, very little of it even 
approaching the requirements of the ideal vocational school. In order to best 
conserve the purposes of forestry education in the United States the author 
thinks at least two-thirds of the money now expended on professional training 
could be better spent in the instruction of the public through the organization 
of institutes, field demonstrations, and similar methods that have been found 
so effective in agriculture, and in the organization of vocational schools for 
the training of young men in the art of forestry practice. It is his opinion that 
the progress made in the actual conduct of forestry operations in the woods must 
center in a large number with some training rather than full professional 
training, whose knowledge of forestry is chiefly confined to the art of forestry 
so far as it concerns their own locality, and who do not look for and should 
not expect a wage beyond which the operations justify. 

A bibliography of forestry education is appended. 

MISCELIANEOFS. 

Thirty-ninth Annual E-eport of Connecticut State Station, 1915 (Oomieeti‘ 
cut State Sta, Rpt. 1915, pt, 6 , pp. XVI), — ^TMs contains the organization list, a 
report of the board of control, and a financial statement for the fiscal year 
ended September 30, 1915. 

Annual Report of Nevada Station, 1915 {Nevada Sta, Rpt. 1915, pp, 56, 
figs, 5), —This contains the organization list, a report of the director on the 
work of the station, departmental reports, the experimental work in which is 
for the most part abstracted elsewhere in this issue, and a financial statement 
for the fiscal year ended June 80, 1915. 

Report of the Canada Experimental Earms, 1915 (Canada Farms 

Rpts, 1915, pp. 1229, pis, 97), —^Volume 1 of this report contains the report of 
the director, including general notes, meteorological data, and synopses of the 
w^ork of the various divisions, branch farms, stations and substations, and 
reports of the divisions of chemistry, field husbandry, and animal husbandry. 
Volume 2 contains reports from the divisions of horticulture, cereals, botany, 
bees, forage plants, poultry, and tobacco. The experimental work recorded is 
for the most part abstracted else’where in this issue. 

Monthly Bulletin of the Ohio Experiment Station (Mo. B-uh Ohio Sta,, 1 
(1916), Wo, 9, pp. 257-28S, figs. 19). —This contains several articles abstracted 
elsewhere in this issue; Three Important Internal Parasites of Sheep, by D. C. 
Mote, an abridgment of Bulletin 280 (E. S. R., S3, p. 279); and the following 
special articles: The use of the Score Card in Potato Judging, by S. N. Green; 
and Identification of Clover Teaf Tyer, by H. A, Gossard, 

Monthly bulletin of the Western Washington Substation (Washington Sta., 
West. Wash. Sta., Mo, But, k (1916), Wo. 6 , pp. 29, figs. 2). —This number con¬ 
tains brief articles on the following subjects: Canning Vegetables by the Cold- 
pack Process, by T. J. Kewbill; Strawberries in Western Washington, by J. L. 
Stahl; Seeding and l^Ianagement of Grass Land, by E. B. Stookey; and The 
Shoup Oat Sprouter, by Mr. and Mrs. G. R. 'Shoup (see p. 75). 

A handy field and laboratory binocular magnifier, E. S. Woglum (Jovr. 
Econ. Ent, 9 (1916), Wo. S, pp. S70, 371, fig. 1). 



NOTES. 


Florida UniTcrsity and Station,—O. W. Weaver has been appointed agrh 
cultural editor. 

Indiana Station.—^D. F. Mattson has resigned as assistant in creamery in- 
spivtion to become inspector in market milk work at the University of Wis¬ 
consin, vice A. C. Baer, whose resignation has been previously noted. 

Maine Station.—William R. Rich and Walter W. Webber, assistant chemists, 
have resigned to accept commercial positions. Elmer R, Tobey, formerly assist¬ 
ant chemist, has been reappointed to that position. 

Maryland College.—Plans have been approved by the building committee for 
the new agricultural building, for which $175,000 was appropriated by the last 
legislature. A three-story and basement structure, with a front wing 200 by 
68 feet, connected by an enclosed bridge with an auditorium seating about 
1,000 people, and this in turn connected with a rear wing of the same dimen¬ 
sions as the front, is contemplated. The front wing is to be used for offices and 
classrooms and the rear wing for stock judging and exhibitions and experi¬ 
mental work. It is hoped that the structure will be ready for use next fall. 

Evening courses in various branches of agriculture are being offered, includ¬ 
ing special work in bee keeping, poultry raising, and fruit growung for sub¬ 
urban residents of Washington, D. C. College credit is to be given for these 
courses so far as practicable, with a system of certificates showing all work 
completed. 

Massachusetts College and Station.—Rudolph W. Ruprecht, Ph. D., resigned 
as assistant chemist in the station December 1, 1916, to engage in commercial 
work. Arnold P. Sturtevant, PIi. D., assistant in veterinary science, resigned 
on the same date to accept a position in the U. S. Department of Agriculture, 
mid has been succeeded by Dr. A. C. Edwards, whose time wiU be divided 
equally between the college and station. John B. Smith has been appointed 
assistant chemist in the section of foods and feeding, beginning October 1, 
1916, and Miss Grace B. Nutting, curator in the department of botany, be- 
gliming January 1. 

Minnesota ¥niversity.-~Dr. George,E. Vincent has resigned as president to 
become head of the Rockefeller Foundation, beginning May 15. 

Harvey M. Bush, farmers’ club specialist in the extension department, died 
December 15, 1916, at the age of 33 years. 

The school of agriculture at Grookston is offering two scholarships at $100 
each and 10 at $125 each, four of the latter scholarships being awarded as 
prizes to prospective students in contests in corn and potato growing, bread 
making, and pig raising. A special loan fund for students is also provided by 
a committee of citizens of Grookston. 

Missouri fTniversity and Station.—E. R, Spence, extension assistant in 
veterinary science, has resigned to become superintendent of live-stock experi¬ 
ments at the Texas Station, and has been succeeded by Dr. John 8. McDaniel 
previously assistant professor of veterinary science in the Michigan College 

m 
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other recent appointments include F. G. Fenton, previously extension assistant 
in agricultural engineering in the Iowa College, as extension assistant pro¬ 
fessor of agricultural engineering, and Mark J, Sniitli, previously assistant 
animal liusbandman in tlie Kentucky Station, as exteii'^ion instructor in animal 
liiisbandry. 

Montana Station.—B. A. Studlialter, research fellow in the Missouri Botanical 
Garden, has been appointed assistant in botany and bacteiiolog.^'. 

Hehraska University and Station.—H. D. Landis, of Seward, has been elected 
to the board of regents, succeeding W. G. Whitmore. P. L. Hall lias been 
reelected to the board. 

G. B. Lee lias resigned as professor of animal Iiiisbandry an<l animal husband¬ 
man to accept a commercial position, this taking effect December 1, 1916. 

llew Hampshire College and Station.—W. L. Doran, graduate assistant in 
botany at the Massachusetts College, has been appointed instructor of botany 
and assistant botanist. 

Hew Mexico College and Station.—F. W. Christensen has resigned as nutrition 
chemist to become professor of animal nutrition at the North Dakota College, 
and has been succeeded by J. D. Hungerforcl. G. I. Depiiy, of the Forest 
Service of the U. S. Department of Agriculture, has been appointed extension 
secretary, vice C. P. Wilson resigned November 15, 1916, to become secretary 
and editor for the station. 

Horth Carolina College.—The division of home economics reports that 3,731 
girls and 2,S64 women, engaged in canning work in 44 counties, have filled a 
total of 680,551 containers at a profit of $88,383.96. Tw-enty-seven scholarships 
have also been awarded in schools and colleges and 105 girls are paying then- 
way either wholly or in part through their canning club work. The girls have 
idso been active in making caps and dresses during the winter months and in 
starting winter gardens, iwhich are a new thing for the South. 

Tvrenty-five dairy schools have recently been held in the 'western part of 
North Carolina by members of the college staff and others are being arranged 
for. 

Ohio State XFniYersity.—P. B. Potter has been api>ointed instructor in agri- 
eiiltiiral engineering. 

Oregon College and Station.—^At the Third Annual Horticultural Show', held 
November 3 and 4, 1916, a 40 by 60 foot floor map of the United States, laid 
in green moss with the State boundaries marked in gray moss, was used to 
give a graphic representation of the pomological products of each State, 
Apples from 30 States were exhibited in variety groups, showing variations due 
to the soil and climatic conditions where grown. Competitive exlublts of fruits, 
grown by graduates of the college and by students now in attendance, were 
als»> shown. In the vegetable garden section, broccoli, Oregon’s new $25,000 
winter crop, was given special prominence, while chrysanthemums formed the 
main feature of the floral display. The entire show’ vras staged in a replica 
of the Tudor Gardens of England. 

The annual winter short course began January 8 and closed February 2. 
One of its unique features was an apple packing school to instruct orcliardlsts 
who will make their first commercial shipments of apples this year. A con- 
siileralile number of new commercial orchards will come into bearing this 
season for wdiicli no expert packing help may be available. 

The First Annual Northwest Grain Convention was held at the college 
January 3 to 5 in connection with the farmers’ and homemakers’ week. The 
bulk handling of grain was the special subject considered, farmers, dealers, 
shippers, and transportation men participating in the discussion. 
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A farm engine exhibit and demonstration was beld by the farm mechanics 
department during the first two weeks of January. 

A. L. Lovett, acting entomologist and associate professor of entomology, has 
been appointed entomologist with the rank of professor. G. li. Hyslop has been 
appointed collaborator In charge of the seed-testing laboratory, coiiclueteri 
Jointly by the college and the U. S. Department of Agriculture, with Miss 
Norma Waddell as the official seed tester. 

Pennsylvania College and Station.—I. D, Wilson, D. V. M., has been appointed 
instructor and assistant in animal husbandry, G. A. Meckstroth assistant ia 
botany, L. P. McCann assistant in animal husbandry, and A. L. Beam instructor 
and assistant in dairy husbandry. 

Pennsylvania Institute of Animal Nutrition.—^W. H, Matthews, a 1916 grad¬ 
uate in agriculture of the college, has been appointed assistant. 

Porto Eico College.—revised course of study has been authoriised by the 
chancellor of the university. This consists of a four years’ subcollegiate course 
which x^rovldes suflleient technical work so that the collegiate work can be 
completed in three years. It is thus modeled on the general plan of polytechnic 
institutes that admit students to the sophomore classes of colleges. It is stated 
that the full course now ranks with that offered by the stronger American 
agricultural colleges. The enrollment has reached 225, a decided increase over 
previous years. Special opportunity is being offered students desiring to 
prepare themselves for work in tropical countries. The classes are conducted 
in English, but Spanish is usually quickly acquired as it is spoken by the 
students. Short courses are also being offered to rural teachers. 

A new science building of 10 rooms has been completed and occupied. The 
new dairy laboratory is also completed. 

Recent appointments include H. T. Cowles in horticiilt.ina'', Dr. Jaime Bague 
in animal husbandry, and Dr. H. I. Garton in zoologj^ and entomology. 

Utah €ollege and Station.—Dr. E. G. Titus, professor of entomology and 
entomologist, has resigned to accept a position with the U. S. Department of 
Agriculture in connection with its sugar-beet investigations in Utah and Idaho. 

National Congress of Horticulture.—Following a meeting called by the Ameri¬ 
can Pomologica! Society, a National Congress of Horticulture was orgaiuKe«I 
at Washington, D. 0., in November. 1916, to serve as a central clearing house 
of horticultural interests. Active membership is to consist of delegates ap¬ 
pointed by affiliated horticultural organizations on the basis of membership, 
and it is hoped thus to enroll representatives of from 50,000 to 60,000 members. 

E, B. Lake, of the Bureau of Plant Industry of this Department, has been 
chosen secretary of the new organization. 

Necrology.—J. Wrightson, president of the college of agriculture at Down- 
ton from 1880 to 1906, honorary professor of agriculture in the Boyal Agricul¬ 
tural College at Cirencester, and i>rofessor of agriculture and agiieultxiral chem¬ 
istry at the Royal College of Science at South Kensington from 1882 to 1898, 
died November 80, 1916, 

Captain B. W. Nichols, assistant in milling and baking at the central station 
of the Canadian Experimental Farms, was killed in the European War October 
23, 1916, at the age of 3i' years. 

George G. White, professor of farm management and rural economics at the 
. Manitoba Agricultural College, was killed October 10, 1916, while operating" a 
farm tractor. 
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Tiie need of special training for tlie men wlio conduct tlie ex- 
periinental and research work of the experiment stations has been 
felt almost from the first. The early work of the stations was rela¬ 
tively simple and fewer lines of investigation were maintained. The 
agricultural colleges were looked to mainly to supply the necessary 
men and the requisite training. It soon became apparent, however, 
that the courses of study in agricultural colleges did not at that time 
supply the whole need. These courses were necessarily quite genera^ 
and were intended more especially to make farmers rather than in¬ 
vestigators. They supplied a general knowledge of the theory and 
principles but rarely gave opportunity for contact or experience with 
research. 

From the first the stations themselves have been a large factor in 
training men for the special work of agriciiltiirai investigation. 
They have furnished not only a stimulus to special preparation, but 
an opportunity for acquiring experience through a sort of apprentice¬ 
ship. To some extent they have trained their own men. But as time 
has passed this too has been found inadequate to the needs in many 
lilies. The work of the stations has become more technical and 
serious, and they need for it men already well equipped and with a 
broad outlook. 

The making of an effective research man or a constructive and 
original experimenter is a longer and far more difficult process than 
making a bachelor of arts or of science. The requirements staii: with 
the man himself, his temperament, his capacity for right thinking, 
his ability to receive the impression of high ideals and acquire lofty 
standards, and Ms love of truth. There must be a foundation to 
'build upon. If a sifting process could start at this point it would 
save some time, expense, and disappointment, but such a^ sifting is 
only' partially possible; largely the result must be worked out by 
experience. 

Wliether a man is preparing for an experimental or research career 
he needs some hard, rigid training that will bring Mm up against the 
real meaning of science. He must learn the elements that go to make 
up a fact, and how to attest its value. He must get not only a broad 
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foundation of information but lie must acquire an attitude and a 
method. This is often much harder than learning facts and prin¬ 
ciples, and it is where some men prove lacking. 

The graduate student often feels that he needs especially a larger 
fund of information to make him efficient and resourceful, and sets 
out to get knowledge. He needs not only this hut to get understand¬ 
ing, to develop an inquiring attitude, a vision, a discriminating 
criticism. He needs to come directly and intimately into contact 
with research in its higher restricted sense, as an active participant. 
This teaches him its real responsibilities and its exact nature. For 
this purpose graduate study in some, of the older exact sciences is 
especially advantageous, because the methods are better worked out 
and the requirements usually more severe. Graduate work in some 
of the divisions of agriculture may not necessarily convey a deep 
impression of the spirit and feeling of science, ll^iether it does 
or not depends somewliat upon the teacher. The tasks and problems 
set are often comparatively simple in their scientific aspects, al¬ 
though they may lie laborious and difficult in other respects. 

The means of training and of securing competent persons for the 
work of tlie stations continues to be a live question. It was one of 
the topics before the last convention of the Association of American 
Agricultural Colleges and Experiment Stations, and was discussed 
in two hnportant papers in a joint meeting of the sections of college 
work and experiment station work. The discussion related spe¬ 
cifically to the encouragement of advanced training by offering 
employment to a limited number of graduate students as part-time 
research assistants in the station. Such an arrangement has been 
put into effect at a number of the stations, and especially at the New 
Jersey Station it has constituted a definite policy ancl a means of 
providing assistance. 

In discussing this plan from the standpoint of advantage to the 
station. Dr. J. G. Lipman described its operation at his institution. 
The station was led into the plan partly from considerations of 
economy, feeling that it offered a means of securing cheap assistance 
without lessening the effectiveness and value of the research, and at 
the same time would stimulate advanced study. 

The present tendency to organize station work on the project 
basis has been found to favor the use of graduate students as re¬ 
search assistants. Thus research problems of considerable magnitude 
may be divided so as to assign different parts to assistants working 
under close supervision; and “an experienced investigator may so 
arrange his research problems as to permit the utilization of the 
services of beginners in research, provided they possess the right 
temperament and training.” Wliile it is not the practice to place 
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imtraiiied graduate assistants directly in charge of important phases^ 
it is found that they m^j be satisfactorily assigned to many duties 
ill coiiiiectioii with such projects, often of a more or less routine 
nature at the outset, and as they develop in ability and initiative 
more responsible and technical parts of the work may be turned 
over to them. Ultimately a phase of a project may serve as the sub¬ 
ject of a master's or doctor’s thesis. 

Di\ Lipmaii recognized that the system might break down if the 
research problem were not carefully analyzed and so' subdivided as 
to make portions of it safe to entrust to research students. Success 
also depends on securing young men wdio possess not alone adequate 
technical training but temperamental and other qualities funda¬ 
mental to the making of good investigators. 

The New Jersey Station at present regularly employs nine research 
assistants on a half-time basis, the remainder of the time being 
devoted to stud}^ Naturally a longer time is required to secure a 
degree than if full time were devoted to study, but the salary paid 
such assistants is found to offset the time element with a considerable 
number of men. The problems assigned these assistants by the sta¬ 
tion are as far as possible correlated with their major studies as 
graduate students in the college. 

Since the adoption of this plan it is felt at the station that its 
research work has improved in quality and to some extent increased 
in amount, and at the same time there has been a gain to a number 
of young men who are preparing themselves for service in agricul¬ 
tural investigation. 

An interesting turn to the discussion was given by Dr. L. E. Jones 
of Wisconsin, who considered the matter from the standpoint of the 
teacher and the student. He held the two most important functions 
of the teacher in relation to graduate students to be aiding men 
wisely to choose their own professionj and properly placing within 
reach of the men the means of their education.” He felt there were 
certain clangers in the research fellowship plan, owing to the effect 
which financial help might have on the student in reaching a choice. 

“We maj^ all agree that any such help that makes’ possible the 
high training of our best types of research students is desirable. But 
do we not need to recognize that in this or any other financial offering 
which influences immature students to start upon research as a pro- 
fe^on lurks the danger of attracting the weaker more than the 
stronger?” While zealously searching for the right man, therefore, 
equal care should be exercised “ not to tempt or bribe the unfit.” 

Considering further the best interests of the student. Dr. Jones 
pointed to the advantage of a change of location, from his Alma 
Mater to another institution for his graduate study, especially after 
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the first year or so of advanced work. Among the benefits of such a 
migration were mentioned completely changed eiiviroiiinentj a 
fresh librarjj a different laboratory^ a new set of scientific associa- 
tionsj another departmental leader and adviser.’^ 

Professor Jones recognized the very marked advance in facilities 
for graduate study at many of our American institutionSj and ex¬ 
pressed the belief that hereafter no American student, at least in the 
sciences fundamental to agriculture, need leave America in order to 
find the best in graduate opportunity as represented in library, 
laboratory, or personal leadership.” But he referred to a certain 
provincialism in this country as compared with European institu¬ 
tions, which tends to accentuate the advantage of migi‘atioii to an¬ 
other institution. Loyalty to Alma Mater is often responsible for a 
feeling that it affords advantages at least equal if not superior to 
those to be had elsewhere; and this, together with the raj)id growth 
of the agricultural colleges, has frequently resulted in a kind of 
‘^4iibreeding ” which is not advantageous to a broad outlook and 
proper perspective. 

These things have affected the eas^?' and natural migration of 
graduate students, which the aid of teachers is needed to overcome. 
Dr. Jones felt that ^^practically every candidate for the doctor’s 
degree wdio is being held by an institution for tliree^ or more years 
of resident work should be expected to spend at least one semester at 
another institution, and perhaps two would be better.” Until such 
interchange becomes as much a custom here as it is among European 
students, he urged that teachers and administrative officers should 
stimulate it by advice and requirement. 

While these views ai’6 not necessarily in conflict with the plan of 
employing research assistants in the station with opportunity for 
graduate study, it was suggested that in practice the best local men 
would often be selected for such employment, which in the end would be 
disadvantageous to the student if continued throughout the period 
of graduate study. *^Our agricultural professions need recruits 
trained in the broadest and best way, and such a method fails to meet 
these standards.” 

The advantages from such intermigration of research students 
between different institutions are mamfest—the ■ coming into a new 
eiivironnient with somewhat different standards or points of view, a 
new laboratory routine or method of presentation, an association 
with men from other institutions* in different parts of the country, 
ail have a tendency to stimulate, to arouse, to develop, and to 
liberalize the student in his attitude toward science. So far from 
being an evidence of lack' of application and diletantism, it is an 
evidence of a desire to not only the best that is to be had in science 
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but a broader iiiiderstanding of teaching and research and a wider 
liorizoii. 

Perhaps it may transpire that the plan of employing graduate 
students as part-time research assistants may tend to promote migra¬ 
tion rather than otherwise, by affording the means which will enable 
it* The added expense of going to another institution might often 
deter students of limited means from following that course, and 
result either in their remaining at their home college or having to be 
content with a shorter period of study. With proper helpful guid¬ 
ance- on the part of the teacher, therefore, the advantage %viiich Dr. 
Lipmaii claims, to the student as well as to the institution, may be 
realized and the dangers which Dr. Jones has so pertinently pointed 
out be avoided. 

Evidently the stations can not depend too extensively on assistants 
of this type, and provision will still need to be made which will 
meet the special requirements of the work they have in hand. The 
graduate students will therefore in a measure supplement the regular 
forces of the stations, providing relatively cheap assistance in the 
technical features. 

Many of the stations have, of late especially, felt the necessity of 
giving attention to Emulating advanced study on the part of their 
assistants and makiiig some form of provision or requirement for 
it. It has become a well established practice at several stations to 
require young men entering the work to take advanced study from 
time to time as a prerequisite to advancement. Others, while exact¬ 
ing this requirement, have gone so far as to prohibit the taking up 
of graduate work at the local institution while retaining their posi¬ 
tion in the station. This may be due to a disinclination to combine 
station service and graduate study, or to a belief that the student 
should go away for such study. 

The plan has worked out somewhat differently at different stations, 
but in general the present tendency is to recognize the necessity for 
occasional furlough to take advanced work, in order that the en¬ 
thusiasm and mental alertness of the investigator may not suffer 
from monotony and a stereotyped activity. 

Most of the endowed universities and other institutions of higher 
learning now give credit for research work done on recognized proj¬ 
ects at the experiment stations, some requiring only a single year's 
residence at the institution for a doctor’s degree. Many of the 
younger station men are availing themselves of this opportunity, and 
the number is increasing from year to year. The plan ' has been 
found to work to the mutual advantage of both the station and the 
research workers. Several of the colleges have an arrangement for 
sabbatical leave, with part pay, for purposes of study. This is, not 
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always recognized as a right but rather as a privilege^ to be granted 
to workers in recognition of special merit or accomplishment. 

All interesting modification of this plan has been recently put into 
operation at the Minnesota Station. It is aiinoiiiiced that hereafter 
station workers will be on the same basis as teachers in the college 
with respect to yacation. Of the three months’ vacation thus pro¬ 
vided, it is required that one month be taken for rest and recupera¬ 
tion, while in the other two months the station men are expected to 
go to other institutions for advanced lectures, to observe new labora¬ 
tory methods and practices, and in general to gain information and 
suggestion which will bear xoarticularly on their own special lines 
of work This liberal plan gives all men on the station staff, with¬ 
out regard to age, an annual opportunity of renewing their enthii- 
siasiii and acquiring the inspiration of new ideas wdiicli come with 
sojourn at another institution and intimate association with other 
workers. 

At one of the New York meetings during the holidays reference 
w'as made to the relatively small part wdiich physics has yet played 
in the study of problems in agricultural science. The la.ws of physics 
are of course applied by agricultural investigators as all science may 
be employed so far as it conies within the range of the investigator. 
Ill this w^ay physics is borrowed to some extent by the wmrkers in 
soils, in biology, and in other branches of science, who malce limited 
excursions into the domain of that science for such aid and sugges¬ 
tion as they maj^ be. able to appropriate. But consciously physics as 
a science has done far less tliTOiigli its exponents to serve farming or 
iiifiuence investigation in it than many other branches of science. 

Physicists have been busily engaged in working out the laws and 
problems of dead matter, the iihysical forces, the heavenly bodies, 
etc., but it is rare to find one who has brought his science to bear on 
the activities of the living organism. His special point of view and 
his intimate knowledge of the laws of matter have not been directed 
toward the problems met in agricultural science. There has been 
little attempt to relate research in physics to agricultural problems, 
and almost as little to employ it in agricultural inquiry, which has 
evidently escaped the physicist’s notice. 

Barely also has the embryo agricultural investigator been led to 
select physics as a subject for graduate study, or one in which to 
perfect himself as an aid in his search for causes and explanations. 
This is probably due to the fact that the subject has not been opened 
up in its full agricultural importance, and physicists absorbed in 
other lines of interest have given little attention to elaborating and 
pointing out its fundamental bearing at many points. The field of 
the physicist -with a distinct agricultural outlook and interest re¬ 
mains. therefore, an nnilAvplnnp/I nn» 
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Apropos of these thoughts it is interesting to niention an iiistriictiTe 
lecture on The Living Plant as a Physical System, recently delivered 
by Dr, L3mian J. Briggs of this Department. This was a remark¬ 
able address on account of the novelty of the subject and the new 
outlook it presented. It was highly suggestive of the advantage of 
the pliysicist^s viewpoint in approaching and in attempting to ex¬ 
plain phenomena in plant life connected with its physiological ac¬ 
tivity and its relations to its environment. 

Dr. Briggs dealt especially with such functions as plant transpira- 
tioii, efficiency in the use of water by different groups of plants, 
drought resistancej the rise of water in the plant, the assimilation of 
carbon diosid, and other processes of growth. He illustrated some 
of these phenomena by experiments with physical apparatus, notably 
the theory upon which the rise of sap in trees depends, the action of 
the medianisni to prevent interference through air bubbles, etc. He 
discussed the mechanics of these processes, and the physical measure¬ 
ment of the plant’s response to differences in environment. He 
showed how in many cases the vital activities of the plant follow 
quite closely established laws and principles in physics, and made it 
clear in how large degi'ee the explanation of manifestations wdiicli 
are observed in practice and in scientific inquiry may with advantage 
be sought through that science. 

Already the quantitative methods of physics and physical chemis¬ 
try have begun to invade biological research, as Dr. Loeb recently 
explained. This marks a step in advance for it shows that zoologists 
and botanists have come to ^*grasi) the fact that the progress of 
science depends upon the invention or application of such methods.’^ 
So many of the processes of living as well as of dead matter rest upon 
physical laws and principles that there is reason to believe a much 
larger field is open to phj^sics in agricultural investigation than is at 
present occupied. The employment of the science by specialists in 
it who are acquainted with agriculture and its problems would con¬ 
tribute a viewpoint and a method highly important and helpful. An 
intimate knowledge of it ma}" supply a very material element of 
strength in the agricultural investigator. 

76601°—17-^2 
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Tlie xAysical properties of colloidal solutions, E. P. Bueton {London and 
Neiv York: Longmans^ Green Co., 1916, pp. VTI+WO, figs. 18). —This volume 
discusses the physics of colloidal solutions under the following topics: Ih'epara- 
tioE and classification of colloidal solutions; the ultramicroscope; the Brownian 
movement; the optical properties of colloidal solutions; ineasiirement of the 
sizes of iiltramicroscopic particles; motion of colloidal particles in an electric 
field, cataphoresis; the coagulation of colloids; theory of the stability of col¬ 
loids; and practical applications of the study of colloidal solutions. A bibliog¬ 
raphy of the literature cited is appended to each chapter. 

The influence of ethyl alcohol and glycerol upon the rate of solution of 
casein by sodium hydroxid, T. B. Bobeetson and K. Miyake {Jour. Biol. 
Cliem., (1916), Ifo. 1, pp. 129-142, figs. 4). —The work reported has shown 
that both alcohol and glycerol retard the penetration of casein particles by 
16/1,000-normal sodium hydroxid. The penetration formula (E. S. Ih, 35, p. 712) 
oxjiresses the relationship between the quantity of casein dissolved and the time 
of stirring in all the glycerol-water mixtures studied, and in alcohol-water 
mixtures containing less than 4.5 or more than 7 molecules of alcoho!. 

Further considerations on the effect of the concentration of txlcohol and 
glycerol are also set forth. 

A comparative study of the behavior of purifled proteins towards pro¬ 
teolytic eiizyms, E. M. Feaxkel (dour. BioL Chem., 26 (1916), Ao. 1, pp. 91-59, 
figs. 4 )‘—The experiments reported demonstrate that in popsiu-liydrochloric- 
acxd digestion pepsin is the effective agent, since hydrochloric acid, in the con¬ 
centrations ordinarily employed, has very little proteolytic effect. 

It is concluded that comparable results in proteolysis stiidLe>s are to he 
obtained only Avhen the substrates are in solution; otlierwise deviations of from 
10 to 15 per cent may be encountered in duplicate experiments. A parallelism 
in the cleavage curves of 13 proteins examined was observed, the cleavage being 
calculated as the ratio of amino nitrogen liberated at any one time to that ob¬ 
tained on total hydrolysis of the protein with strong acid. Pep.sin-hydroehlorie 
acid was found to liberate about 20 per cent of the total amino nitrogen of a 
protein in less than 100 hours. Trypsin acting on such partially digested pro¬ 
teins effects a cleavage of about TO per cent,^ while its action on native proteins 
causes a cleavage of only about 50 per cent of the peptid linkages. Brepsin fol¬ 
lowing the action of pepsin was found to be a very effective agent in causing 
the disruption of the protein molecule, about 85 per cent of the protein being 
cleaved in the experimenliis reported. By the successive action of pepsin, trypsin, 
and erepsin from about 85 to 90 per cent of the total amino nitrogen wms found 
to be liberated in the protein studied. 

The origin of the huniin formed by the acid hydrolysis of proteins.—II, 
Hydrolysis in the presence of carbohydrates and of aldehydes, B. A. Gokt- 
NER (dour. Bml. Ghem., 26 (1916), 1, pp. Continuing the work 
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of Gortiier and Biisii, previcmsly noted (E. S. K., 35, p. 311), the author at the 
J^finnesota Experiment Station has found that the amount of aiiimoiiia 
in a protein hyclrolyzate is not significantly altered when hydrolysis is carried 
out in the presence of a quantity of carbohydrate equal to three times the 
weight of the protein material. 

If the weight of carbohydrate material present greatly exceeds the am<niiit 
of protein an accurate nitrogen distribiitiou by Van Slyke's ir.ethod can not be 
olitained. The amount of hiimin nitrogen is greatly increased by the presence 
of carbtdtyclrate, probably because of both chemical and physical causes. 
Tryptophan can not be accurately estimated by hydrolyzing proteins in the 
presence of carbohydrates. Y\lien fibrin is hydrolyzed in the presence of fur¬ 
fural the Iiuiiiin nitrogen is greatly increased. This increase is tleeinetl due not 
only to a clieiiiiciil reaction in which certain amino adds combined vtitli furfural, 
but also to adsorption or occlusion of other araino-aeid nitrogen by the Immiii. 
When furfural is boiled with strong hydrochloric acid approzlmately 75 per 
cent by weight is conrerted into a black insoluble mass. It is suggested that 
perhaps the luimin, “ formed from carbohydrates by boiling with hydrochloric 
acid, is actually formed from furfural, which is in turn formed from the 
corbohydrate.” 

When fibrin is hydrolyzed in the presence of benzaldehyde the liiimlii nitro¬ 
gen rises rapidly to a maximum of approximately double the aiiioimt produced 
in an ordinary hydrolysis. “ The reaction here appears to be wholly cliemical. 
The ammonia nitrogen is not significantly altered, although there is evidence 
that some deamination takes place.” When fibrin is hydrolyzed in the presence 
of formaldehyde an initial gain of humin when small amounts of formaldehyde 
are used is observed, but a large loss when greater quantities of the aldehyde 
are present 

Both tryptophan and tyrosin yield a very considerable proportion of * acid- 
Insoluble’ humin nitrogen when boiled with hydrochloric acid in the presence 
of benzaldehyde. When tryptophan is boiled with formaldehyde, in the presence 
of hydrochloric acid, a very considerable part of the nitrogen is retained in the 
acicl-insoliible humin. This is in decided contrast to the behavior of tryosin, 
where no acid-insoluble humin is formed, but where a greater or less percentage 
of the nitrogen is retained in the ‘acid-soluble’ humin, the amount retained 
depending upon the quantity of formaldehyde present. Some tleamination 
occurs la both amino acids, when heated with either aldehyde, in the presence 
of hydrochloric acid.” 

It is indicated that “wlien nitrogenous compoiiiids other than proteins are 
present in a hydrolyzate no reliance can be placed upon the fi^pires obtained in 
any of the fractions, as representing actual amino acids. Such data should 
not be compared with those obtained by the analysis of pure proteins.” 

S’omiatioii of lieiiiatopoi'ph 3 riin in ox muscle during* autolysis, R, Hoag- 
LAXD {U. S, Dept Apr., Jour. Apr. Desearcii, 7 (WIG), So. 1, pp. 41-45).—Ex- 
peiiniental data obtained in the course of a study of autolysls in ox muscles 
demonstrate that the striated muscular tissue of the ox contains enzyiiis which, 
under anaerobic conditions, readily reduce oxyhemoglobin to liematoporpliyriii. 
The probability that hematoporphyrin may be a regular intermediate product 
in the transformation of hemoglobin into bile pigments is indicated. 

The aiitolyses studied covered periods ranging from 7 to 220 clays. 

Biochemical reaction of rancid fats, J. Tixtilescu and A. Popescxt (But 
Chini. IBneharestJ, 17 (1915), pp. lJto-150; ahs. in Cheni. Zenthl.y 191S, J, So. 
5, p. 2B5 ).—Pats which have become rancid and have t)een exposed to the air 
absorb oxygen, which can be liberated through peroxidase. The oxygen ab- 
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sorbed is detected by tlie well-knoTsu guaiac reaction, and the degree of ran¬ 
cidity thus determined The following test is described: 

To about 10 gm. of the sample in a test tube (solid samples being sUglitbj 
heated to melt them) from 4 to 5 drops of a 5 per cent aqueous blood or lien.m- 
giobin solution, 10 drops of freshly prepared tincture of guaiac, and about' 
10 cc. of water are added and the mixture thoroughly shaken for a few 
minutes. Rancid fats give a bine color reaction with this test, the strength 
of which increases with the degree of rancidity. A more decided reaction is 
obtained if, after shaking the mixture, an equal volume of 96 per cent alcohol 
is added 

The guaiac tincture is made by dissolving 5 gm, of gum guaiac in 100 cc. 
of 70 per cent hot alcohol. The hemoglobin solution is made by dissolving 
3 gm. of the solid in 100 cc. of water, and, after thorough agitation, letting the 
solution stand exposed to the air in a wide-mouthed flask. 

The free fatty acids present in the rancid fat on heating to 120° 0. do not 
influence the reaction, while previous heating to 200° hinders the reaction. 

On the localization of acids and sugars in fleshy fruits, E. Demotjssy 
{Compt. Bend. Acad. ScL IParisI, 161 (1915), Bo. 15, pp. 448-44 ^).—^Analytical 
data as to the juices of purple plums, under- and overripe greengages, apricots, 
under- and overripe peaches, under- and overripe grapes, strawberries, melons, 
cherries, and tomatoes are submitted. The juices were obtained by subjecting 
the fruits to increasing pressure. The data include the number of grams of 
acid (as malic) and reducing and nonredncing sugars per 100 cc. of juice. 

Prom the data a considerable variation in the acidity of the various fruits 
was observed. The variations in the sugar content were, however, relatively 
less. 

It is deemed probable that the cells which offer the least mechanical resist¬ 
ance and are the most permeable do not have the same composition as those 
which furnish the sugars. The difference in their physical structure, probably 
a variation in the thickness of their wails, is accompanied by a difference in 
the chemical composition of their contents. There is localization, but it is 
not the same for all the fruits. Sometimes the most resistant cells contain the 
least amount of acid and reducing sugars and are rich in saccharose. Some¬ 
times the reverse is true. The composition of the fruit thus VLiries in different 
parts in spite of its apparent homogeneity and uniform distribution of water. 
The semipermeability of the protoplasm prevents the tliffiision of soluble 
material.' 

This localization of soluble material explains the peculiar fact observed in 
certain fruits, especially plums and apricots, of an increased acidity in the 
cooked fruit By crushing the fruit cold, as acid a juice is obtained as by 
cooking. It is thought that this increased acidity can not be attributed to any 
diastatxc action, fermentation, or oxidation, but to a dissociation of those cells 
in which the acid is localized. 

Studies in the chemistiy and physiology of the leaves of the betel vine 
(Piper betle) and of the commercial bleaching of betel-vine leaves, II, H. H. 
Mann and ¥. G, Patwaebhan (Jlem. Dept. A^r. India, Cliem. Sen, 4 (1916), 
Bo. 7, pp. 281-3^2 ).—Continuing the work previously noted (E. S, K., 31, p. 
108), the authors report and discuss analytical data on the moisture, reducing 
and nonredncing sugars, starch, tannin, ether extract and essential oil, nitrate, 
and acid content of leaves picked in the morning, at noon, and at night; the 
varieties of betel-vine leaves, their qualities, and the essential oil in them; and 
the chemistry of the essential oil of the leaves. The commercial bleaching of 
the betel-vine leaf is also discussed in some detail. 
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Tlie use of the centrifuge in analytical chemistry, O. Nolte (LaMWn F6?*s. 
Sfat., 87 (1915), No. 6, pp. 449-4^7, pi. 1). —^Tlie use of the centrifuge for sepa¬ 
rating precipitates in the determination of sodium, potassium, calcium, and 
pliospliorus is discussed and the procedures used are described. The ease of 
manipulation and the economy of time are indicated as making its use of 
practical importance. 

Hote on the applicability of the paper pulp filter to the separation of solids 
from liquids, S. L. Jodidi {Jour. Franlclhi Inst.. 182 {191&U No. i, pp. Si-dT; 
Fhem. E-ngln. mid Manfr., 24 (1916), No. 2, pp. 70-Sl ).—This is a short review 
of the material previously noted (E. S. B., 34, p. 712; 35, pp. 204, 314). 

“ Plaite ” forms of ultrafiltration apparatus, G. S. Walpole {Biochem. 
Join'., 10 {191Q). No. 2. pp. 254-262, figs. S). —^The construction and use of two 
patterns of an ultrafiltration apparatus, using the collodion film as previously 
noted (E. S. H., 35, p. G12), is described in detail. 

A note on the sulphone-phthaleins as indicators for the colorimetric de¬ 
termination of hydrogen-ion concentration, H. A. Lubs and W. M. Clark 
(Jour. Wash. Acad. Bel., 6 (1916), No. 14> pp. 4S1-4S3). —This article outlines 
certain modifications in the methods of preparation of a number of sulphone- 
phthaleins which were previously described by the authors.^ The color changes 
and the approximate ranges of the various sulphone-phthaleins are given in 
tabular form. 

The colorimetric determination of the hydrogen-ion concentration of bac¬ 
teriological culture media, W. M. Clark and H. A. Lubs (Jour. Wash. Acad. 
iSci, 6 (1916), AW 14 , pp. 4SS-489 ).—^This is a short review of the results of 
the work previously reported by the authors (E. S. R., 34, pp. 136, 804; 35, 
p. SOI). 

The determination of potassium in potassium salts by the perchlorate 
method, O. Hager and J. Kern (Landw. Ters. Stat, 87 (1915), No. 4~5, pp. 
SSS-SSO). —Prom an investigation of the method, using xiiire potassium salts, 
the authors found that the solubility of the potassium perchlorate in alcohol- 
containing perchloric acid increases with decreasing strength of the acid in the 
alcohol. With an increased amount of perchloric acid the solubility markedly 
decreases. The presence of contaminating salts has the same influence on the 
solubility. The smaller the amount of contaminating salts the more necessary 
does the use of alcohol of not less than 9G per cent by volume strength become. 
Potassium salts which contain considerable amounts of sulphate always yield 
low results, as the precipitated barium sulphate carries dowui potassium salts. 
This error is not only inlierent in the perchlorate method but in any procedure 
in which the sulphates are precipitated by barium clilorid. 

The estimation of potassium in presence of other substances, A. H. Ben¬ 
nett (Analyst, 4 ^ (1916), No. 483, pp. 165-168). —^Tlie author describes a pro¬ 
cedure in wliich the potassium is first precipitated as potassium cobaltinitrite, 
the precipitate dissolved in a small amount of hot dilute hydrochloric acid, 
filtered into an evaporating dish and evaporated to dryness, the residue dissolved 
in hot water, and the potassium then precipitated as perchlorate with perchloric 
acid. 

The method is deemed applicable for the estimation of potassium in wine 
lees, argols, and tartars, and in liquors of tartaric acid works, w%ere it occurs 
in the presence of free tartaric acid, sulphuric acid, phosphoric acid, iron, 
aluminum, and organic matter. When the solution contains rather large 
amounts of iron and aluminum phosphates they will be precipitated with the 


hJonr, Wash. Acad. Sci., 5 (1915), No. 18, pp, 609-617. 
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cobaltiiiitrite and so interfere with the results. This can be avoided, however, 
by the addition of sodium citrate, which wdll keep the pliospliates in solution 
during the cobaltiiiitrite precipitation. 

The estimation of calcium, E. Oahen and W. H. Huktley {BiocJiGni, Jour., 
10 {1916), No. 2. pp. 30S-312).—The residue after the destruction of the organic 
matter in certain biological materials was found to be completely soluble in 
sulphuric acid only after prolonged heating. By using phosplioric acid the 
authors succeeded in effecting complete solution after only a few inirmtes of 
heating. The method is described as follows: 

The organ or tissue is dried at 100° C. and incinerated in the usual way. 
Liquid samples are first evaporated on the water bath, dried at 120°, and then 
Incinerated as usual. To the residue 20 cc. of phosphoric acid of specific 
gravity 1.2 (one volume sinipy phosphoric acid to three volumes water) are 
added If much calcium is present; if only a little is present 10 cc. or even less is 
used. On warraiiig the calcium dissolves completely. This liquid is diluted 
with 50 or 100 cc. of waiter, according to the amount of calcium present, 
and the calcium then precipitated by a solution of oxalic acid of proi>er 
strength, about live times the theoretical amount of acid being added. Pre¬ 
cipitation is rapid and the precipitate is crystalline, but a little calcium re¬ 
mains ill solution. To effect complete precipitation ammonia equal in strength 
and volume to the oxalic acid used is added. If magnesium is present the 
animoLiia must be added slowly and with shaking. The precipitated solution 
is allowetl to staiid for one hour, after wdiich it filters quickly and perfectly 
clear. The calcium is then determined either by a slightly modified volumetric 
procedure, or by the usual gravimetric procedure. 

Comparative experimental data indicate the accuracy of the procedure. 

A new color I’eactlon for oxycholesterol,” Mauy C. Rosenheim (Biochem, 
Jour., 10 {1916), No. 2, pp. 176-182, pi. 1). —color reaction of cholesterol wdth 
teeliiiical dimethyl sulphate is described, the spectrum of wiiich shows two 
absorption bands. The reaction is not given by pure dimethyl sulphate and is 
deemed due to the presence of moiiomethyl sulpliate in the technical product. 

Oxycholesterol wais found to give a purple color I'eaction with technical 
dimethyl sulphate wiiich showed an absorption band in the yellow. A typical 
green reactimi was olitaiiied with oxyciiolesterol and pure or technical dimethyl 
sulpliate after the addition of ferric chloiid showing a w^eli-defined absorption 
band In the red. 

Hote on the detection of crude beet sugar in cane products, H. Pellet 
(Bui Assoe. Cltlni. Bmr, et DistiU., S3 {1916), No. 7-9, pp. 160-171). —Tiie 
presence of even small amounts of crude beet sugar in cane products is un¬ 
desirable on account of the disagreeable taste and odor it imparts to the 
product The taste, however, is not always a satisfactory indication of the 
presence of the beet products. Analytical data of the nitrogenous content of 
^ crude cane and beet sugars show a decidedly greater quantity in the beet 
product. It is indicated that the observations reported may serve as a means 
of detecting the presence of the crude beet sugar in the cane products. 

A simple and rapid method for the estimation of volatile acid in wine, 
W. V. Cbuess and R. W. Bettoli Rpt. Bess. Intermt. Con.g. VU., 1915, pp. 
263-267).—A simple method for the determination of volatile acids in wine, 
suitable for the ordinary wine maker, is described. It consists essentially of 
estimating the total acid In the untreated wine, then in the wane after driving 
on the acetic acid, and thus calculating the volatile acid by difference. 

The Improved procedure, briefly described, consists of decolorizing about a 
75-ce. sample with bone black free from carbonates. The completely decolor¬ 
ized wine m then filtered and a 20-cc. sample titrated with tenth-normal alkali 
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(fi), using piieiiolplitlialein as an indicator. Anotlier 20-tx*. portion of tlie 
decolorized wine is then mixed with approximately 2 gio. of sodium ehlorkl in 
a 200-cc. Erlenmeyer flask, and the liqnid i>s rapidly evaporated until a copious 
separation of sodiiiin clilorid takes place and the wine hegins to spatter. 
Twenty ce. of distilled water is now added and the evaporation repeated until 
sodium clilorid again separates. The liquid is diluted with distilled water and 
then titrated with tentli-normal adkall (6), using phenoiplillialein as inclieator. 
The aiiioiint of volatile acid In grams per 100 cc. is calculated from the formula 
(a — o)X0.03. The use of the factor 0.03 is described in detail. Comparative 
analytical data siihmivred Indicate the accuracy of the merliod. 

The effect of the number of evaporations and of the sodiiiiii clilorid coiicen- 
tratlon Is also diseiissed. 

Tlie composition of some lime-snlpliur sprays made according to recog¬ 
nized formulas, A. A. Ramsay (Jour, ant? Froc. Roij. Boc. N. B. Wales, 4S 
(FUJj). pf. 2, pp. 2-12-252). —This article reports analytical data of a iiiiuilier 
of lime-siilpluir solutions prepared according to various formulas. From these 
<lata certain deductions as to tlie proper method of preparation of the solutions 
for use under various conditions are indicated. 

Canning’ and preserving" with 4-H recipes, Jane S. SIcKimmon (Y. O. Agr, 
Ext, Ber-v. fJirc. 11 (WIG), pp. 3-SS, figs. 9). —This circular contains the regu¬ 
lations and standards to which membei’KS of the North Carolina canning clubs 
are expected to conform. Some things to be observed wlieii canning, instruc¬ 
tions to agents, and canning directions, etc., are included. 

How can vegetables be best conserved? Thekla Peiedlaexdee and Elisa¬ 
beth r)xi]3i[3iiEs (Zcnt. EinJccntfsgesell. Besclminkt, Ilaftiing, Fliigsclir. No. 4 
Ei.9i5], Orifhs PP^ 24, fig. 1). —^TMs pamphlet discusses methods for conserving 
vegetables by natural drying, forced drying, salting, pickling, and various 
processes of canning. Recipes and detailed procedures for the various proc¬ 
esses are described. 

The laboratory kitchen recipes for putting up fruits, with directions, 
Theodora M. Carrell {Ponglihcepsie, Y, Y.: Aiiilior, 191G^ pp, 27).—This 
pamphlet briefly descrilies the utensils necessary for putting up fruit and dis¬ 
cusses the usual methods of canning and subsequent sterilization. Recipes and 
directions, which have been tested in the laboratory kitchen at Tassar College, 
for preparing jellies, jams, preserves and conserves, fruit juices, pickles, 
marmalades of citrus fruits, preserved fresh fruits, mincemeat, and tutti friitti 
are given. 

The canning of fruits without sugar, Hedwig Hetl (Zent, Einkaufsgeselly 
BcscJiranlct. Haftmig, Flugschr. Yo. 24 (1916), Orig,, pp. 16). —This pamphlet 
outlines procedures for the canning of fruits without sugar. Recipes for pre¬ 
paring niarmalades, fruit juices, pickled fruits, relishes, and products canned 
in vinegar are included. A note on the drying of fruits is also given. 

Some results of the practical application of sulphurous acid and selected 
yeast in the fermentation of Califcrnia Wines, 1913 and 1914, "W. Y. Cruess 
(Off. Ept, Bess. Iniermt. Cong. Tit.. 1915. pp. 2o4~26S ).—Extended analytical 
data are submitted from which the following conclusions are drawn: 

The quality and soundness of wines made in the ordinary commercial 
cellars can be raised very materially by the use of sulphur dioxid and pure 
yeast. Special technical knowledge is not necessary for their use and they can 
he applied by the average wine maker.” 

Influence of composition on effervescence of champagne. Preliminary in¬ 
vestigations, R. IT. Bettoli and J. La Belle (Off. Ept. Bess. Mtcrnat Cong. 
Tit., 1915j pp. 267-215. figs. 7). —^The authors have studied the influence of 
sugar, tartaric acid, citric acid, tannin, glycerin, and extract (solids) on the 
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sparkle ” of cliampagne. For determining the rate of the liberation of gas a 
Lunge gas volumeter was used. Chemical analysis of the wines examined in- 
cluclecl the cleterniinatlon of alcohol, acidity (free as tartaric, volatile as acetic, 
and fixed as tartaric), reducing sugars, solids, sugar-free solids, and taiinm. 
The analytical results obtained are expressed in gi'apliieal and tabular form. 

While the experiments described are of a preliminary nature and no definite 
conclusions are drawn, it is indicated that ** sugar, tannin, and glycerin exert 
a marked retardative action on the effervescence, while with the tartaric and 
citric acids the effervescence seems to be prolonged and not hastened. The 
fixed acidity of the wines used in the experiments was already exceptionally 
high so that any effect due to acidity may not have been so noticeable as it 
would have otherwise been.’’ 

The coloring matter of cane juices.— A preliminary report, M. A. Schnelleb 
{Louisiana Stas. BuL 157 {1916), pp. 16). —The material from which the con- 
elusions previously noted (B. S. R., 35, p. 312) have been drawn is discussed in 
detail. 

In addition it is concluded that “the polyphenol content of juices could be 
reduced by topping cane low, using tops for planting. This would result in a 
distinct Improvement of the color of juices.” 

Secrets of meat curing and sausage making {Chicago: B. Heller cC* Co., 1916, 
S. ed., pp. 247 , figs. 48). —This booklet describes the slaughtering and dressing 
of liogs for the market; the curing of hams, shoulders, and bacon; the render¬ 
ing of lard; and the slaughtering of animals on the farm; and outlines many 
recipes for the preparation of sausages, etc. 

SOILS—FEEmiZEUS. 

Principles of plant nutrition and manuring, W. Klebergee {Qnindzuge der 
Bflmizenermllirungslelire mid Diingerlelire. Hamiover: M. and E, Schaper, 1914^ 
pt. 1, pp. XJJ-l-354; 1915, pt, 2, pp. IX+291, pis. ii).—The first part of this 
work deals mainly with soils as regards their constitution, structure, and condi¬ 
tions, also modifications thereof. The second part deals with soils as a factor 
in plant nutrition and as modified by plant life, the concluding chapter dealing 
with the classification and relative values of soils. 

Each of the two parts contains a bibliogi*aphy. 

The making of the soil, E. J. Russell {Trans. HigMa^icl and Agr. Boc, Soot, 
5. ser,, 28 {1916), pp. 1-^2, figs. 13). —^This aiTicle deals with the natural proc¬ 
esses and artificial processes such as tillage, drainage, and fertilisation involved 
in the formation of arable soil. 

Agricultural soils and their composition, J. Puig y Nattino {Rev. Min. 
Indus, rrugnog, 4 (1916), No. 20, pp. 58-111, pis. 5, figs. 5).—Tliis article dis¬ 
cusses and compares French, Italian, and German methods of mechanical 
analyses of soil and reports the results of physical analyses of 74 samples of 
Uruguay soils. 

Soil survey of Franklin County, Florida, C. N. Mooney and A. L. Patrick 
{V. S. Dept Agr., Admnee Sheets Field Operations Bur. Soils, 1915, pp. 31, 
fig. 1, map i).—This survey Issued September 30, 1916, deals with the soils of 
an area of 346,240 acres in the Gulf coast region of central western BTorida, 
the surface of w^hich “ is a flat, featureless plain, and only along the coastal 
borders and up the main streams is there any topographic relief. These borders 
apparently ai‘e higher and are well drained, while the interior of the county is 
flatwoods country comprising a large number of almost impenetrable bays or 
swamps.,, .', 
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Tlie soils of tlie countj^ are of marine sedimentary origin and are predomi¬ 
nantly sanely. There are two general groups, tlie light-colored, weli-drainecl 
soils and the poorly drained, or dark-colored, soils.’" 

Inducling shell mounds, muck, coastal beach, tidal marsh, and swamp, 13 
soil types of 6 series are mapped, of which the Hyde fine sand, the Plimimer fine 
sand, and swamp coverj respectively, 34.3, 22.6, and 10.9 per cent of the area. 

Soil survey of Jewell County, Kansas, L. E. C^l, R. I. Thkockmoktoin^ 
G. O. Swanson, et al. {Kansas Sta, Bui, 211 {1916), pp. 36, map 1). —This re- 
liort of a survey made in cooperation with the Bureau of Soils of the U. S, 
Department of Agi’iciiltiire deals wtli the general characteristics and chemical 
coinpositiori of the soils of an area of 57S,S40 acres in northern Kansas. 

'•The soils of Jewell County fall naturally into four general groups: (1) Re¬ 
sidual soils, or those derived from the underlying rocks; (2) loessial soils, or 
those formed from the weathering of wind-blown deposits; (3) soils of mixed 
loessial and residual origin; and (4) alluvial soils, or those laid down by 
streams.” Nineteen soil types of 7 series are mapi^ed, of which the Colhy silt 
loam and silty clay loam cover 52.3 and 16.9 per cent, respectively. Average 
chemical analyses of the different soil types are also reported, wliicli are taken 
to indicate that the potassium, phosphorus, and lime contents are relatively 
high, although the phosphorus is more available in the soil than in the subsoil. 
It is pointed out that the cultivated soils have lost from one-fourth to two-tifths 
of the nitrogen originally present in the virgin soil. 

Some soils from the Kuala Pilah and Jelebu districts, J. Gb.\ntham: {Agr, 
Bvl. Fed, 2lalaij States, 4 {1916), No, S, pp. ,^43-247).—-Mechanical and chemical 
analyses of five samples of padi soils, three samples of rubber soils, two sam¬ 
ples of Jungle soils, and one sample of white soil are reported and discussed. 

Critical contribution on the origin of the Mediterranean red soils, E. 
Blanck {Landic. Vers, Stat„ 87 {1915), No, 4-3, pp, 251-S14). —This is a critical 
review and analysis of work bearing on the subject conducted by the author 
and others. 

The results are taken to indicate that generally, wdiere the presence of dolo¬ 
mite has caused the absence of humus, conditions are favorable to the forma¬ 
tion of red soil, depending on the action of climatic factors wMch partially or 
wholly prevent humus accumulation. The part played in the formation of red 
soil by insoluble residues of limestone origin is considered of minor impor¬ 
tance, since such residue forms only a small part of the red soil and can not 
account for iron accumulations. The latter are attributed to the metasomatic 
displacement of lime and to the powers of diffusion of iron solutions added 
from without. 

Humification of compounds contained in vegetable organic matter, A. 
TBtJSOv (Tkitssoff) (Selsk, i Ltesov., 250 {1916}, 2Iar., pp. 3S9-3G1). — 

Experiments, especially with dry maple leaves, to determine the amount of 
humus formed during the decomposition of vegetable residues in surface soil 
are reported. 

It was found that the content of water-soluble humus in decomposing 
organic matter varied, amounting to 1.93 per cent in maple leaves gathered 
soon after their fall. The plant residues contributed more actively to humus 
formation and the content of humus soluble in ammonia was larger during 
the earlier stages of decomposition. The relations between the amounts of 
humus soluble in water and in ammonia varied with different vegetable mate¬ 
rials and periods of decomposition. Freanent drying of the leaves during 
decomposition decreased the humus content. During decomposition there was 
no increase in humus content after eight days, and after 156 days no water- 
soluble humus was found. 
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Measuring biological actions by the freezing-point method directly in the 
soily G. J, Bouyoucos (Science, n, ser,, 44 No, 112i, pp. 65, 66). — ^■Ex¬ 

periments conducted at the Michigan Experiment Station on the inilneiice of 
the decomposition of dried blood, cottonseed meal, and animal tankage in soils 
on the concentration of the soil solution as indicated by depression in llie freez¬ 
ing point are reported. The fertilizers were added at the rates of 0.5 and 1 gm. 
per 800 gm. of soil. 

It was found that “ the decomposition of these nitrogeneoiis materials 
increased the depression, and hence the concentration, of the soil solution 
markedly, and the magnitude of the increase seems to vary with the nature of 
the material and quantity employed. In some other experiments the amounts 
of these nitrogenous materials were used, not in equivalent weight but in 
equivalent nitrogen content, and the freezing-point depression was measured 
at various intervals. The results show that dried blood reached its maximum 
decomposition first, followed by animal tankage and cottonseed meal, respec¬ 
tively. . . . 

“ It appears that the freezing-point method may be used to great advantage 
in making comparative studies of the decomposibility of various organic sub¬ 
stances ill the same kind of soil, or the decomposing power of different classes 
of soil on the same organic substance, or of the same soil dilterently treated, 
ete.’^ 

Effect of grinding soil on the number of micro-organisms, B. B. Peed 
(Science, n, ser., 44 (1916), No. 1130, pp. 282, 2S3 ).—Tests with silt loam, clay, 
sand, silt clay loam, sandy loam, medium sand, loam, muck, and garden soils 
to determine the influence of grinding on the number of micro-organisms showed 
that “grinding greatly reduced the number of bacteria except in silt loam. 
Apparently the greatest injury caused by grinding for one hour is noted in the 
case of sandy soils. When the soils were ground for 8 or 24 hours, there was 
an enormous decrease in the bacterial flora. . . . After 24 hours of grinding 
the soil was rendered almost free of bacteria. . . . 

“Dilution counts on various culture solutions adapted to protozoa showed 
that the unground soils contained protozoa in dilutions greater than 1 to 10,000, 
while in many cases the ground soil failed to show any growth of protozoa. 
The garden soil contained protozoa in the first dilution, 1 gm. in 10 cc. of the 
medium. When ground for 24 hours this same soil did not show the presence 
of protozoa. 

“ Prom the results, it seems fair to conclude that grinding soil in a ball 
mill injures the soil micro-organisms. If this process is continued for several 
hours, the soil will be partially sterilized.” 

The gases of swamp rice soils.—A hydrogen-oxidizing bacterium 
from these soils, W. H. Haeeison and P, A. Subeamania Aiyee (Mem. Dept. 
Agr. India, Ghem. Ser,, 4 (1916), No. 4 , PP- 135-148, fig. 1 ).—Continuing work 
previously noted (B* S. K., S3, p. 216), further studies were made on the bac¬ 
teria In the film on the surface of swamp-rice soils, which had previously 
shown the ability to oxidize hydrogen. 

Cultivation of a crude culture in Kaserer’s medium (E. S. B., 18, p. 1028) 
under autotropic conditions and incubation in an atmosphere consisting of a 
mixture of carbon dioxid, methan, oxygen, and hydrogen yielded a culture 
composed of a mixture of two species of bacteria, one nonmotile and the other 
smaller. Further cultivation of the mixed culture in the medium to which 
organic matter was added led to the conclusion that the particular bacterium 
wdiich was able to oxidize hydrogen was unable to exist in pure culture under 
autotropic conditions, “The mixed culture was plated oiit on mineral agar, 
to which 0.1 per cent sodium asparaginate had been added, and incubated in 
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an atmosphere of oxj'gen and hydrogen. Colonies developed of wliicli a large 
number proved to possess the power of oxidizing hydrogen in the presence of 
soluble nitrogenous organic matter and which were found to consist of the 
larger nomnotile bacterium previously referred to.” 

The characteristics of the bacterium are described in detail, together witli 
the experimental details of the work. 

delations between water and soil, H. Fischee {I-nternat. Mitt. Bodenh., 5 
{191^), Ko. 5-~Gf pp. 517-57$, fig. 1; al)S. m Gliem. Ahs., 10 {191$), iVo. 10, p. 
1391). —Analyses of a number of soils, especially swamp soils, and soil waters 
which had undergone different natural changes and fertility -fe'eatments are 
reported and discussed with special reference to the judgment erf the value of 
the soils. It is concluded that in judging the productiveness of a ^soil it is 
necessarys not only to analyze the soil and soil w'ater and to conduct plat and 
pot tests and fertilizer exi^eriments, but also to classify the soil with reference 
to regional and climatic conditions and thereby compare the results of natural 
and artificial changes. 

Comparative tests of methods for determining cohesion, with special 
reference to marsh soils, 0. Maeqtjis {Internat. Mitt. Bodenh., 5 {1915), No. 
5-$, pp. SSl-516, figs. 14; ahs. in Chem. AOs., 10 {1916), No. 10, p. 1391). —A com¬ 
parison of methods of measuring cohesion in soils with different moisture and 
lime contents, including experiments on the draft of plows under varying soil 
conditions, is reported. It was found that moisture content wag the most 
important factor determining the variation in cohesion values, and minimum 
cohesion was observed in each soil at a moisture content corresponding to its 
character. 

Acidity and adsorption in soils as measured by the hydrogen electrode, 
L. T. Sharp and D. R. Hoagland {U. 8. Dept. Agr., Jour. Agr. Research, 7 
(1916), No. 8, pp. 123-145, fig. 1). —^Experiments conducted at the California Ex¬ 
periment Station with silty clay loam, fine sandy loam, sandy loam, gravelly 
loam, clay adobe, silty loam, and peat soils on the relation between soil reaction 
and the concentration of the hydrogen ion in soil suspensions and extracts are 
reported, together with the progress results of experiments on the influence of 
varying proportions of soil to water, grinding the soil, heating it at various 
temperatures, and of the addition of salts on the H-ion concentration. ** Con¬ 
sideration has also been given to the relation of HCO-^ CO-^ and CO 2 to soil 
reaction as measured by the electrometric method. Experimental data have 
likewise been secured with respect to the lime requirement of soils and the so- 
called ‘ adsorption of bases.’ ” A hydrogen electrode apparatus for determin¬ 
ing small differences in potential was used to measure hydrogen-ion concentra¬ 
tions in soil suspensions. 

Hydrogen electrode measurements gave direct evidence that soli acidity is 
due to the presence of an excess of hydrogen ions in the soil solution. “ The 
hydrogen-ion concentration of different soil suspensions was found to vary 
within wide limits, from a condition of high acidty to one of high alkalinity. 
Soils containing calcium in equilibrium with HCO -3 and CO 2 have a very slightly 
alkaline reaction.” 

With one exception, grinding did not materially alter the liydrogen-ion con¬ 
centration of the soil suspensions. Varying the proportion of soil to water 
produced only slight fluctuations in hydrogen-ion concentration in soil sus¬ 
pensions. 

“ The intensity of acidity decreases when the soils are heated at high tem¬ 
peratures. The insufficiency of the data concerning heating at 140“ 0. does 
not admit of positive conclusions, though there is indication that the H-ion con¬ 
centration may be slightly increased by this treatment. . . . 
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“ Tlie addition of sodium chlorid, potassium clilorid, and barium ciilorid to 
certain soil suspensions was found to increase the hydrogen-ion concentration,” 
There was found to be apparently a simultaneous removal of positive and 
negative ions from solutions of various hydrates by soils, 

A list of 35 references to literature bearing on the subject is appended. 

Soil alkali studies: Quantities of alkali salts wiiieli prohibit the growth 
of crops in certain Utah soils, F. S. Haiuiis {Utah Sta. Bui. I 45 {1916), pp. 21, 
figs, 16 ).—In an extension to field conditions of studies previously reported 
(E, S. K., 34, p. 125), determinations of the total soluble salts, including chlorids, 
carbonates, and sulphates, to a depth of 4 ft. in soils from seven counties in 
Utah were made. The crops growing on the soils were wheat In five cases and 
oats and alfalfa one each. “ Sami3les w^ere taken from typical alkali spots, from 
parts of the same held producing good crops, and from places surrounding the 
bare spots where only about a half crop was produced.” The results are reported 
graphically. 

It was found that the highest concentration and the location of salts varied 
considerably, occurring in some soils in the surface foot and in others at depths 
of 2, 3, and 4 ft. The total soluble salts in the parts of the fields producing 
the best crops varied from 2,440 parts per million in Salt Lake County to 10,852 
parts per million in Millard County, with an average of 5,089 for all seven 
counties. The parts of the field where the yield had been reduced to about half 
what it was in the better places varied in total soluble salts from 2,950 parts 
per million in Carl>on County to 18,325 parts per million in Millard County, with 
an average of 9,263 parts per million for all the counties. The total salts varied 
in the bare places from 6,938 parts per million in Salt Lake County to 30,148 
parts per million in Cache County, with an average of 14,397 parts per million. 
There was considerable variation in the chlorids and carbonates, but very much 
more in the sulphates, the latter running as low as 543 parts per million in 
Boxelcler County and as high as 23,027 in Cache County. 

The toxic limits for total salts were considerably lower in the eastern coun¬ 
ties, *‘No crops grew where there were 14,397 parts per million of salts. . . . 
As an average of the three counties where suljihates were low, no crops were 
produced with a concentration of 10,709 parts per luillioii of salts, while there 
was only half a crop with 6,455 parts per million.” 

[Studies on soils] {California Sta. Rpt. 1916, pp. 59, 60'). studies by 
W. P. Kelley on the effect of sodium nitrate on soils, it was found that tlie con¬ 
tinued use of this material resulted (1) in a well-defined deterioration in the 
physical properties of the soils, (2) in a rapid loss of soil calcium, and (3) in 
an unusually high content of soluble sodium in proportion to other bases in the 
water extracts from such soils. It was concluded that sodium nitrate reacts 
with calcium carbonate in soils to form small amounts of sodium carbonate. 

Studies of nitrification in California soils are said to show the favorable in¬ 
fluence of manure and leguminous cover crops and only a slight effect of inor¬ 
ganic fertilizers on nitrification. Leguminous cover crops are said to iiiiclergo 
much more rapid nitrification than barley or manure. The results of a com¬ 
parative study of the nitrification of leguminous cover crops are taken to indi¬ 
cate that Jlelilofus indica, purple vetch, common vetch, and bur clover each 
contain about the same amounts of nitrogen and likewise undergo rapid nitrifi¬ 
cation. Canada field peas and Windsor beans, on the other hand, were .some¬ 
what inferior in this respect. 

The results of studies on the movement of nitrates in soils are taken to indi¬ 
cate that nitrates are naturally formed in cultivated zones to the greatest ex¬ 
tent and that where cover crops and manure are plowed down the porosity of 
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tlie soil permits more uniform ditosion and movement of nitrates into the sub¬ 
strata. 

Comparison of the nitrifying powers of some humid and some arid soils, 
C. B. Lipman, P. S. Bubgess, and M. A. Klein { U . S . Dept. Apr., Jour. Agr. 
Research, 7 (1916), Ko. 2, pp. 47-82 ).—Studies conducted at tlie California Ex¬ 
periment Station on the nitrifying powers under incubator conditions of about 
40 humid and 150 arid soils, of which at least one sample was obtained from 
each State in the Union, are reported. “The soil was used as a medium, and 
the forms of nitrogen employed were soil nitrogen, sulphate of ammonia plus 
soil nitrogen, dried blood plus soil nitrogen, and cottonseed meal plus soil 
nitrogen.” 

It was found that the nitrifying powers of soils of the arid region are no 
more intense than those of the humid region. It is considered possible that 
“the data [for soil nitrogen and dried-blood nitrogen] Justify the further con¬ 
clusion that the nitrifying powers of humid soils are greater than those of 
arid soils. . . . Arid soils nitrify the nitrogen of sulphate of ammonia and 
cottonseed meal with much greater vigor than do the humid soils. A reversal 
of efficiency is manifest between the two groups of soils as regards sulphate of 
ammonia and cottonseed meal on the one hand and dried blood and soil nitro¬ 
gen on the other.” 

The wasliing out of nitrate from arable soil during the past winter, E, I. 
Russell and xV. Appleyaed (Jour. B(L Agr. ILondon], 23 (1916), No. 1, pp. 22-27, 
figs. 2).—Studies of the soils of several experimental fields after an unusually 
wet winter showed that the high winter rainfall caused a deflocciilation of clay 
and a depletion of the stock of soil nitrates. 

Experiments on the improvement of peat soils by adding mineral soils 
and lime, H. von Feilitzen (Si'ensJca Mosskulturfdr. Tidskr., 29 (1916), No. 6, 
pp. 462-466 ).—In experiments at Plaliult it was found that the addition of a 
mixture of sand and loam to swamp soil increased the yield of hay. When 
sand alone was used better results were obtained with oats, timothy, and pas¬ 
ture grass when the sand was spread on the surface than when It was plowed 
into the soil. Turnips and flax responded best to liming on these soils and red 
clover and barley least. 

Manuring for higher crop production, E. J. Russell {Cainhridgc, Eng.: 
Univ. Press, 1916, pp. [F/]-f-d9, pis. 2, figs. 14)-—This is a popular, book for 
English farmers on manures and soil management, which is intended especially 
to meet emergency conditions due to the European war. It is divided into five 
chapters. 

Chapter 1, the improvement of the soil, deals with cultivation, liming, green 
manuring, and catch cropping. Chapter 2, the manure heap, deals with the 
storage, conservation, use, and time of application of manure and liquid 
manure. Chapter 3, artificial manures, deals with the composition and use of 
the well-known nitrogenous, phosphatic, and potassic fertilizers. Chapters 4 
and 5 deal in turn with the practical manuring of arable land with reference 
to different common crops and the manuring of grass land. 

Fertilizers, E, B. Yooehees (New York: The MaemiUan Co., 1916, rev. ed., 
pp. ITl"4-3^5, pis. 16, figs. 6 ).—^This is a revised edition of this book by 3. H. 
Toorhees (E. S. R., 10, p, 942). The revision consists of the rearrangement 
of certain parts, the incorporation of considerable new matter, and the bring¬ 
ing up to date of old matter. A chapter on manures is included; the subject 
of lime is more fully treated; and more attention is given to the utilization 
of various by-products and %vaste products as fertilizers as well as to recently 
discovered phosphates and phosphate preparation, air nitrogen coinxiounds, and 
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xlmerican sources of potash. Much new matter regarding the fertilizing of 
truck and market garden crops and other special crops has been added. 

Soil fertility, its economic maintenance and increase, F. T. Shutt (Cmiada 
Expt. Farms Bui 27, 2: ser., {1916), pp. IS ).—This is an address to farmers’ 
institute workers in which the fundamental principles in the economic mainte¬ 
nance and increase of soil fertility are enumerated and discussed. .Special at¬ 
tention is drawn to the Importance of the conservation and use of farm ma¬ 
nure and of fertilizers as a supplement to manure. Analyses of various kinds 
of manure are given as follows: 


Approximate average composition of manure {fresh) from various animals. 


Kind of animal. 


Horse. 


Cow. 


Pig. 


Sheep, 


Poultry. 


Relative proportions of solid ex- 
cremenc,liquid excrement, and 
bedding in manure. 

Pounds 
per ton. 

Nitrogen. 

Phos¬ 

phoric 

acid. 

i 

Potash. 

Solid excrement. 

1,200 

300 

Per cent. 
0.55 

Per cent: 
0.30 

Per cent. 
0.40 

Liquid excrement (urine). 

1.35 

Trace. 

1.25 

■Rerl d ing material.. 

500 

.50 

.15 

.60 


Total mixture. 

I 2,000 

.60 

.22 

.58 


Solid excrement.i 

i 1,260 

.40 

.20 

.10 

Tjiq 11 id excrement Oirine).! 

540 

1.00 

Trace. 

1.35 

Beading ^ r^_. 

200 

.50 

.15 

,60 


Total mixture. 

2,000 

.57 

.14 

.49 



Solid excrement... 

990 

.55 

.50 

.40 

Tjiqifirt excrement (urine). 

660 

.40 

.10 

.45 

Bedding material. 

350 

.50 

.16 

.60 


Total mixture. 

2,000 

.49 

.30 

.45 


Solid excrement... 

1,206 

.75 

.50 

.45 

Liquid excrement f urine). 

594 

.35 

.05 

2.10 

Bedding material-1. 

200 

,50 

,15 

.00 


Total mixture. 

2,000 

.90 

.33 

.95 

Solid and liquid excrement. 

Bedding material. 

1 1,900 
j 100 

.50 

.SO 

.15 

.40 
. 60 

Total mixture. 

2,000 

1 

. 97 

.77 

.41 


Analyses of seaweeds collected on the Atlantic seaboard are also reported as 
in the following table: 

Amlifses of seaweeds coUected on the sitianfk seaboard. 



Water. 

Organic 

matter. 

Ash. 

i 

Nitrogen. 

Phosphoric 

acid. 

rotasli. 


Percent \ 

Percent. 

Percent \ 

Per cent. 

Per cent. 

Per cent 

Fuctisfn^rcuius . 

63.49 

27.93 i 

8.53 

0.468 

0.108 1 

2.025 

F. veskulo&m .1 

! 88.29 

7.61 j 

4.10 

.182 

.037 

, 615 

Ascap'h0uM mdosuM . 

1 75.14 

19.30 

5.56 

.273 

.070 

.619 

Por^!^ra ladniata .' 

! 79.42 

15.15 1 

5.43 

.928 

.068 

.619 

Faminaria longicruris .! 

i 88.30 

7.15 j 

1 

4.55 

.251 

.134 

1.540 


Manurial values of concentrated foods in relation to cost of food in the 
production of milk, J. Mackintosh {Jour, Bd. Agr, ILondonJ, {1916), Wo* 
pp. 209-224 )-—Studies of the values of the manurial residues, conducted as 
a part of an investigation lasting two years into the cost of feed in the produc* 
tion of milk on 39 farms, are reported. 

The total weight of feed used during the two years was 1,795 tons, and 
included decorticated cotton cake and meal, Egyptian cotton cake, compound 
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dairy cake and meal, linseed cake, dried grains, soy-bean cake and meal, and 
oats. Tlie first year the net manurial Talne for all the farms eqnalecl O.SSd. 
(0.68 ct.) per gallon of milk produced. In the second year the net roaniirial 
Taliie was 0.36cl. (0.72 ct.) per gallon of milk produced. The range of net 
manurial ralues per gallon of milk was from zero to 0.83d (1.66 cts.). 

“A comparison of the results from the groups of farms shows that the meth¬ 
ods of management of the liquid and solid manure is one cause of variation In 
the results from the individual farms, but at least two other factors iiiiist be 
taken into account. These are (1) the quantity of cakes and meals used, and 
(2) the variation in manurial value of individual cakes and meals.” 

A plan for testing efficiencies of fertilizers, P. L. Gile and J. O. CxIEEEho 
(Jonn Amer. 8'oc. Agron-., S (1916), Ao'. 4^ PP- 24'1-255, fig. 1). —^In a further 
contribution to the subject (B. S. R,, 31, p. 28), “ it is proposed that tests of the 
efficiencies of different fertilizers furnishing the same element shall include 
applications of three to five different quantities of the standard fertilizer, and 
that from the data of the tests so planned the efficiencies be calculated on the 
basis of the relative quantities of the different fertilizers required to produce 
the same increased yields. It is pointed out that the usual method of conduct¬ 
ing such tests and the usual method of calculating efficiencies may be subject 
to some error, as they are based on an assumption concerning the law of mini- 
Bium, namely, that the curve of increased growth with increasing amounts of 
the fertilizer in minimum will be a straight line. This assumption is some¬ 
times false, as the curve may take a variety of forms. . . . 

[The proposed method] being based on no assumption concerning the law of 
minimum, an accurate comparison is possible irrespective of how the yield in¬ 
creases with increasing amounts of the fertilizer in minimum. The form of the 
curve, plotted from the increased yields produced by increasing amounts of the 
standard fertilizer, shows when a calculation of relative efficiencies is allow¬ 
able, and gives some idea of the accuracy of the comparison. As the proposed 
method involves the idea of always comparing yields of approximately equal 
magnitudes, an analysis of the crop and determination of dry matter are not so 
Iiiiportant as in the old method. This principle of the propovseci method Is of 
particular value for vegetative tests in pots where large and small yields are 
.subject to somewhat different conditions in respect to ratio between soil and 
root volume and total amount of mineral matter supplied in the water.” 

[fertilizer experiments], E. F. GASKinn {Massachusetts f3ta. Rpt. 1915, pf. i, 
pp. S7a^44a ).—The results of the twenty-sixth year of an experiment with 
clover and grass on the relative value of barnyard manure, sodium nitrate, am¬ 
monium sulphate, and dried blood as sources of nitrogen are reported, together 
with a summary of the whole period. “ On the basis of 100 for nitrate of soda, 
the relative standing of the different nitrogen plats and no-nitrogen plats, as 
measured by total yield during the season, was as follows: Dried blood, 102.46; 
no nitrogen, 99.61; sulphate of ammonia, 99.48; and manure, 99.1; [and] for the 
26 years, nitrate of soda, 100; manure, 76.47; dried blood, 75.83; and sulphate 
of ammonia, 57.93. Considering the relative standing of the different nitrogen 
fertilizers on the basis of yields per acre with a mixed crop of clover and grass 
there is very little difference bet%veen the different materials, and the no-nitrogen 
plats gave yields about as large as those receiving nitrogen.” 

Experiments with asparagus, blackberries, raspberries, currants, rhubarb, 
potatoes, mangels, and alfalfa on the relative value of potassium sulphate and 
chlorM as sources of potash gave, except in the case of asparagus, results'in 
agreement with those of previous years. “Considering the different crops 
grown during the 23 years of the experiment, the mnriate has proved the better 
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source or potrisii for rhe following: Asparagus (11 years), ciirrants (4 years), 
mangels (2 years), sugar beets (1 year), corn, ensilage (1 year), com stover 
{7 yearsi, sweet-corn stover (1 year), squashes (3 years), carrots (2 years), 
onions (2 years), celery (1 year), out hay (1 year), and vetch and oats (2 
years). The sulphate has proved the better source of potash for the following 
crops: Asparagus (1 year), blachberries (10 years), raspberries (10 years), 
strawberries (11 years), rhubarb (12 years), potatoes (12 years), corn, grain 
(T years), sweet corn, ears (1 year), cabbages (10 years), soy beans (4 years), 
alfalfa (4 years), cTimson clover (1 year), common red and alsilie cloirer (1 
year), and inamniotii reel clover (1 year).” 

The results in the tweiity-sisrli year of a comparative test of two fertilizer 
mixtures, one high in potash and low in phosphoric acid and the other high in 
ptliospiorie acid and low in potash, showed that for the mixture rich in piios-'., 
r>'la)rle acid the yield of crib-dried corn was 46 bu. and the yield of stover 5,420 
l?)s. per acre, anti for the mixture rich in potash, 35.1 bu. of corn and 5,060 lbs. 
of St* »ver per acre. 

The results of the eighth year of a comparison of ammonium sulphate and 
scM'liiiin nitrate as a top-dressing for permanent mowings were “ in favor of the, 
nitrate of soda for the lirst crop, with very little difference between the two for 
the second crop, and the no-nitrogen plat producing more rowen t.haii either the 
nitrate of sotlii or sulphate of ammonia plats. . . . These results . . . indicate 
In a striking way that beneficial results are obtained by top-dressing with sul¬ 
phate of and nitrate of soda, and that the results are immediate but 

not lasting.’’ 

The results of an experiment to .«:tiKly the relative value of different sources 
of lime on the basis of equal applications of combined calcium and magnesium 
oxids are briefly noted, medium green soy beans being grown for seed. The fol- 
IcAvliig eoBipararive yields jser acre ai^e reported: With hydrated lime, 31.2 bu. 
of seed and 2AS4 if}s. of straw: with marl, 30 bu. of seed and 2,435 lbs. of straw; 
with ground Ihiiestone, 30.02 bu. of seed and 2,359 lbs. of straw; with no lime, 
2S.S6 bin of seed and 2,273 lbs. of straw; and with Ilmoid, 35.25 bu. of seed and 
3,209 lbs. of straw. 

Other general data are also inchuletl on the effect of the continued use of 
fertilizers containing single plant food elements and of different combinations of 
plant foot! elements on different crops, and the relative value of different' ferti¬ 
lizer rotations for top-dressings of grass laafl. 

Sources of nitrogen compounds in the United States, C. G. Gilbest 
Imt. Pub. 2421 {1916). pp. 12 ).—This paper discusses the nitrogeii 
situation in the United States and briefly describes the arc method, the cytm- 
amid and Haber processes, and the by-product ammonia method of obtaining 
nitrogen compounds. The cyanamid process and the by-product coking opera¬ 
tion are thought to offer the greatest possibilities in the United States for 
meeting the agricultural and other requirements for nitrogen. 

Hixation of air nitrogen and the importance of the resulting fertilizer to 
agriculture, L. Seibleb {FfihMnp^s Landw. Ztg., 64 {1915), A'o. 21-22, pp. 54$- 
556).—A iiiiinber of processes for the fixation of air nitrogen are described and 
tiiscissed. 

The preparation of superphosphate from phosphorites from Saratov and 
Perme. N. P. Koblykov (Trudij Korn. Moskov. Selsk. Kho:^. Inst Izsim. Fos- 
^ forltor.. Sen II 5 (1915), pp. 16-22).—Experiments with the two types of phos- 
'^phorite are reported which show that the Ferme phosphorite yielded a product 
trdffHtaiiiing 16.2 per cent water-soluble phosphoric acid and the Saratov phos- 
Tiir^te from llj to ll.S per cent, 
indud 
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Citrate solubility as a measure for tlie eSectiveiiess of different Thomas 
pliosphates^ T. Pfeiffee (Fiililin<Js Lanflio. Zig., 3o {191$), No. S-Jf, pp. 81-92, 
fi[h 1 ).—^Tlie iiiitlior reviews and analyzes tlie results of several experiments 
wltli a number of different Tliomas phosphates, and sliovrs that in the ma¬ 
jority of eases a definite relation existed between the citrate soliibility of the 
Thomas phosphates and their effectiveness. In one case this rissiimed the 
form of a matlieniaiical expression: that is, the effective value of tlie different 
Thomas jihospliates represented a logarithmic function of their content of 
citrate-soluble pliosplioric acid. 

- Potash in the banana stalk, R. H. Ellis (Jour. Soc. Cliem. Irdm., So (1916), 
Xo . 8 , pp. 4'od, —Analyses of banana stalks indicated that a ton of banana 

stalks yielded iSS Ihs. of dry matter containing 1S.7 per cent potash. It is 
noted that tlie dried baDana stalks contain about two-tliirds as much potash 
tis the dried kelp of the Aineiican Pacific coast Similar results obtained by 
A. J. Hanley at Leeds University are also noted. 

iMotG on the presence of potash in banana skins, It. H. Ellis (Jour. Boe. 
Chom. Indus., So (1916), Xg. IK p. 521). —An examination of banana skins showed 
a total potash content of 1.05 per cent, the dry matter containing 9.03 per cent 
of potash. See also the above note. 

A few experiments in the slacking* and keeping cf lime from east and 
west Gotland, H. ton Peilitzen (SvensJea MossJcnfturfor. Tidsicr., 30 (1916), 
Xo. 2, pp. 170-.21$, pis, 4, figs. 15). —This is a report of experiments on various 
methods of slaking lime. It is pointetl out that lime must be slaked in small 
quantities, using known amounts of water. The fineness of slaked lime was 
found to depend on the manner and degree of slaking, from 70 to 80 per cent 
of particles of a size less than 0.2 mm. being obtained from well-slakod lime. 
The finer lime powder was found to contain more hydrate and less carbonate 
and silicate than the coarser powder. 

Instructions on storing burned lime are also included. 

Methods of applying lime, J. Hendeick and J. M Smith (Trans, IligJiland 
and Agr. Scot., 5. ser., 28 (1916), pp. 145-157). —^Instructions regarding the 
application of shell lime, lime compost, ground lime, calcium carbonate, shell 
sand, and,marl are given. 

Official report on agricultural lime licensed, inspected, and analyzed during 
the yeax" 1915 (CotuniMis, Ohio: Bd. Agr., 191$, pp. 53, fig. 1). —This hiilletiii 
giyes general Information on the purchasing and use of agiucultural lime, and 
reports the results of actual and guarantied analyses of 5S samples of agricul¬ 
tural limes collected for inspection in Ohio during 1915. A list of agricultural 
lime maiiufaeturers and dealers in Ohio and the text of the Ohio agricultural 
lime law are also given. 

Lime in 1915, G. F. Loughlin (U. S. Geol, Burveij, Mineral B-esourecs of ihc 
UmteJ States, Calendar Tear 1915, pt. 2, pp. 24$-2$4 )<—This report, issued 
August 19, 1916, deals with the production, use, imports, and exports of lime in 
the Enited States during 1915. 

The lime manufactured and sold in the United States in 1915 amoiinteil to 
3,589,699 short tons, valued at ,$14,336,756. This was an increase of 208,771 
tons, or 6 per cent, in quantity, and of $1,067,818, or about 0 per cent, in value 
compared with sales in 1914. . . . The five leading States in 1915 were, accord¬ 
ing to quantity of lime sold, Pennsylvania, 'Ohio, Virginia, West Virginia, and 
Wisconsin; according to value, Maine ranked third and Wisconsin sixth* . . . 

The quantity of lime for fertilizer in 1915 decreased about. 5 per cent In 
quantity from the figure of 1914, but was considerably higher than in any other 
preceding year; the value in 1915, however, was 1 per cent greater than that of 
1914, and was the greatest yet attained. The average price per ton increased' 
76601°--17--3 
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IS cts. over tliat of 1914. . . , Lime for fertilizer was sold in 1915 in 29 of tiie 
43 liiiie-prodncing States, and represented about one-sixtb of tbe total quantity 
and one-seventb of tlie total value of lime sold. Pennsylvania was tlie leading 
State, wltli sales valued at nearly $1,000,000. . . . Besides burned lime, there 
were also sold for fertilizer in 1015 S10,S99 short tons of pulverized limestone, 
valued at $893,530. 

Gypsum in 1915, B. IT. Stone (U, Sf. Gcol, Biirvei/, Reprint from Mineral Ee- 
sourccs of the United States, Calendar Year 1915, pt. 2, pp. 151-159), — Tills re¬ 
port deals with the production and use of gypsum in the United States during 
1913, and states that '‘although the output of gypsum mined decreased in 1915, 
the decrease was only a little more than 1 per cent and the decrease In value of 
TiFOcIucts marketed vras only about 4 per cent. . . . The quantity mined ex- 
ceediOcl that of all previous years except three, 1912, 1013, and 1914. . . . There 
was also a,n iiaiisiial increase in the quantity sold as land plaster.” 

The action of manganese under acid and neutral soil conditions, J. J. 
gKiXNES and P. E. Beid (U. S. Dept, Agr, Bid. ^1 (1918), pp. 12, figs. S ).—A 
six years’ field test of manganese sulphate used at the rate of 50 lbs. per acre 
on an acid siity loam soli is reported. 

It was found that the effect of the manganese sulphate each year was not 
beneficial to wheat, rye, corn, cowpeas, or potatoes. The soil required from 
IJSO to about 2,750 lbs. of calcium carbonate per acre to neutralize the first 
6 in. It is also deficient in organic matter, of poor physical condition, and 
has a poor oxidizing power. The processes of oxidation were retarded by 
manganese in most cases of acid conditions in the soil. 

Stiiclies on the same plats kept neutralized with lime for the three years fol¬ 
lowing the experiment with the soil in an acid condition indicated that additions 
of raaiiganese increased the yields of wheat, rye, timothy, beans, corn, and cow- 
l>eas, while no differenee was produced in the potato crop. The oxidative power 
of the aeiitraiizecl soil was also increased by manganese. 

'‘These results on the behavior of manganese as a so-called catalytic fer- 
lihzpr when acting under acid or neutral soil conditions show that no profitable 
return is to be exiiectecl in soils of a persistent acid tendency until such soils 
are limed.” 

The American fertilizer handbook (Philadelphia: Ware Bros. Co., 1918, 9. 
aL, pp. [558], figs. 2).—This handbook contains the usual data and information 
relating to the fertilizer industry (E. S. R., 34, p. 29). Among the more !m- 
porraiit special articles included are the following: Fertilizers: What They Are— 
Hivw to Apply Them, by H. G. Bell; The Sulphuric Acid Industry: Oonditions in 
the Trade—New Gonstruetion—Brief Review of Becent Literature and Recent 
Patents—Statistics for the United States, by A, N. Fairlie; Possible Sources of 
Fotasli, In America, by F. K. Cameron; Potash Salts, 1914, by W. O, Phalen; 
Preventable Losses in Fertilizer Plants, by S. J. Martenet; Sulphur and 
Pyrite in 1914, by W. G.'Phalen; The Cyanamld Industry—-Woxid Status, by 
E. X Franke; The Production of Phosphate Rock in 1914, by W. G. Phalen; 
The Cottonseed Oil Industry; An Interesting and Unusual Year—Conditions 
Have Necessitated Many Changes in Milling Methods—The Future of the In¬ 
dustry, by T. Cl Law; The Products and Composition of Cotton Seed, by T. G. 
Law; am! The Western Animal Ammoniate Market: An Unprecedented 
Advance of Prices for Blood and Tankage During the Fall of 1915—^The 
Beniand for -‘Inimal Ammoniates Greater than the Production—Monthly Re¬ 
view from May 1, 1915, to AprH 30,1916, by X H. Schmaltz. 

Official report on commercial fertilizers licensed, inspected, and analyzed 
ciiiring the year 1915 (VoltimUus, Ohio: Bd. Agr., 1916, pp. 221).—This bulletin 
gives general information regarding the manufacture, selection, purchase, and 
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use of commercial fertilizers in Ohio, anci reports tlie results of actual and 
g’liarantled analyses of 565 samples of fertilizers and fertilizing materials 
offered for sale in Oliio during 1915. 

Analyses of commercial fertilizers, It. IS”. Brackett et ae. {&outh CarrAim- 
Sia. Bnl 1S7 (1916), pp, 6S). —This hulletln contains the results of actual arol 
gnariintled analyses and valuations of 1.593 samples of fertilizers and fertiliz¬ 
ing inateiials collected for inspection in South Carolina during 1915 and 1916 
'with the usual explanatory notes. 

A§EICULT¥EAL BOTAMY. 

Influence of certain carbohydrates on green plants, L. Kkudsok (Jc?r TorA: 
ComelJ fna, JIch.u 9 (1916), pp. 5-75, figs. 11), —Experiments are desnihed in 
which a number of plants were cultivated in nutrient media to which various 
forms of sugar were added, the plants being grown in plugged test tubes, cylin¬ 
ders, or flasks. 

Corn {Zea m(?!js) was found able to a])sorb through its roots and to assimi¬ 
late certain sugars, wlilcli resulted in increased growth of the plant The 
sugars in the order of their beneficial effect on the plants when grown in the 
light were glucose and fructose, saccharose, and maltose. In the dark, glucose 
gave the most beneficial results. 

With Canada field peas (Pisurn sativum), growth was found to respond 
markedly to the presence of sugars, the order of their beneficial iiiCIiience being 
saccharose, glucose, maltose, and lactose. Timothy tvas found to utilize glucose 
and saccharose, but not lactose tvhen grown in the light. With tins plant 
grown ill the dark, all the sugars seem to he utilized. Experiments with 
radish confirm earlier investigations, glucose, saccharose, maltose, and lactose 
being utilized. Vetch (Tieia villosa) grown in the dark utilized the various 
disaecharlds. When groivn in the light, the order of the favorable influence of 
the different sugars was saccharose, glucose, maltose, and lactose. Cabbage 
grown in the presence of maltose showed increased growth, and the same was 
true for sweet clover with increased concentrations of glucose or saccharose 
and for crimson clover with maltose. 

Vetch plants showed increased growth with increase in concentration of 
sugars, and these plants vrere found to absorb glucose from an extremely weak 
solution. Certain forms of sugars w^ere found toxic in various degrees, and 
antagonistic actions w^ere observed between different forms of sugars. 

In connection with the exiierimenrs with vetch, the respiration of the plants 
was determined. It was found that saccharose and glucose were much alike 
ill their effect, while maltose produced a lessened evolution of carbon ciioxM. 

An extensive bibliography is given. 

Studies on the formation and translocation of carbohydrates in plants 
(Jour, Apr, JScL [Bnf/Iand], 7 (1016), Vo. S, pp. i?55-^84, fips. IS; aU\ m 
Cliron., 3. sen, 59 (1916), Vo. 1526, p. 172). — ^TMs report in three parts, as incli- 
cated below’, of work done at Rothamsted Experimental Station, had for its 
object to tlirow’ light on the fundamental problems of carbohydrate formation, 
transfer, storage, transformation, and utilization. Credit for furnishing a 
complete account of w’ork done as late as 1893 is given to Browm and Morris 
(E, S. R., 4, p. 984; 5, pp. 127, 344). 

I. The carhofiydra-tes of the mangold leaf, If. A, Davis, A. J. Daisli, and 
(t. C. Smvyer (pp. 255-326).—^This section deals with a study of the formation 
and translocation of the sugars in the mangold under actual conditions of 
growdh. Starch is said to be absent from the leaf after very early stages of' 
growth of the root. During all hours and at all stages, maltose is absent fTOm 
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leafs midribs, and stalk. Saccliarose exceeds hexoses somewhat in tlie very 
young leaves, tlie reverse being true later in the season. In the midribs and 
stalk, saccharose remains practically constant throiigliont the season, being 
greatly exceeded by the iiexoses, which show great diurnal and seasonal varia¬ 
tion. During the daytime, the curve of the proportion of saccharose follows 
the curve of the temperature, while the rise of the curve of hexoses exceeds 
that of the curve of the temperature. 

The facts are thought to support the view that saccharose is the primary sugar 
formed under the infiiienee of chlorophyll in the leaf mesophyli. Before trans¬ 
location, it is transformed into hexoses in the veins, midribs, and stalks, the 
proportion of hexoses increasing as the material approaches the root which 
it entfcu's as liexose. It is there reconverted into saccharose, in which form it 
can not leave the root until reconverted for use in the second season’s growth. 
It is considered improbable that the synthesis of hexoses to saccharose is 
effected by invertase through a process of reversible zymo-hydroiysis, as In¬ 
ver tase is entirely absent from the root. Pentoses, which form only a small 
proportion of the total sugars in the tissues, are thought to be formed from 
hexoses and to be the precursors of the pentosans. 

II. The dcMrose-Ievulosc I'atio in the mangold, W. A. Davis (pp. 327-351),— 
In this work, it is said to have been found that in the extracts of mangold 
leaves and stalks optically active impurities are always present wdiicli are 
not precipitated by basic lead acetate and which hence vitiate the estimation 
of dextrose and levulose. These substances are possibly acid aniids or amino- 
aclcls wiiicli form soluble lead salts, and occur much more abundantly in the 
midribs and in the stalks than in the leaves. When the ratio of dextrose to 
levulose is greater than unity (the value to he expected If they are formed into 
saccharose by inversion), it is thought that the apparent dextrose present is 
increased by the presence of a dextrorotatory impurity, possibly gliitamiii. 
When the ratio is less than unity, as at certain times of day, a levorotatory 
impurity is thought to predominate. In midribs and stalks, and especially near 
the bases of the latter, the dextrose appears (probably on account of the im¬ 
purity above mentioned) to exceed largely the levulose. Apparent fluctuations 
in the ratio of dextrose to levulose are thought to be due to fluctuations in the 
optically active Impurities rather than in these sugars themselves. Tliese 
apparent fluctuations show some diurnal regularity. The presence of at least 
two optically active substances at different hours Is thought to be indicated. 
It is provisionally held that the dextrose and iewilose exist in the leaves and 
stalks as invert sugar, and travel in nearly or exactly equal proportions to the 
root, where retransformation into saccharose occurs. Which of these sugars 
is the better adapted to tissue formation or to respiration is not considered as 
settled by studies thus far reported. 

III. The carholigirutes oj the leaf and leaf stalks of the potato. The 
meelidfmm of the degradaiion of starch in the leaf, W. A. Davis and G. G. 
Bair per (pp. S52-3S4).—It is stated that in potato leaf the increase of sac¬ 
charose, the principal sugar present when the tubers begin to develop, goes 
on iirilfomily from sunrise to 2 p. m., following approximately the temperature 
curve, but showing a steady decline during the rest of the 24 hours. 

Hexoses appear in the leaves In very small amounts, generally less than 1 
per cent of their total dry weight Fluctuations in their amount are explained 
by their conversion into starch or the reverse change. Hexoses begin to in¬ 
crease In the leaf as soon as saccharose has reached its maximum at 2 p. ni„ 
presumably owing to hydrolysis of the saccharose to invert sugar. Dextrin, 
appearing at the same hour, increases regularly to 6 p. m., when true starch 
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also roadies a niaximiim. Both of these then fall rapiclly to a iiiiriiiiiiiii of 
about 0.2 per cent just after mklnight, the starch apparently eliaiiging ilirectly 
to dextrose, ivliicli shows a corresponding increase in the leaf. 

In the stalts, reducing sugars predominate gi-eatly over saccharose. As in 
the case of the mangold, it is probable that cane sugar is the first sugar 
formed in the leaf and that it is hydrolyzed by invertase in the veins, infci- 
ribs, and stalks for the purpose of translocation. As in the mangold, tlie 
determination of the true proportions of dextrose and levulose is preTented 
l.y the presence of soluble, optically active substances. 

Maltose is invariably absent from the leaf of the potato plant and the 
leaves of other plants which form much starch in the leaf. The degradatiori 
of starch in the leaves is thought to be e:&‘ected by a mixture of enzyms simi¬ 
lar to the enzyms of Aspergill us orp:s<B. Maltose is always present in relative 
excess so that starch is degraded completely to dextrose, the series of changes 
being starch,-—> ciextrins,—» maltose,—> dextrose. 

Physiological observations on alkaloids, latex, and oxidases in Papaver 
somnifernm, R. H. Trite and W. W. Stockbeeger (A?nen Jour , Bof., 2 { WIG ), 
Ko. i, pp. 1-11), —Presenting the results of work done during 1902 to 1905, 
but afterwards interrupted, the authors state that in the ease of P. somni- 
fenim the oxidase reaction is most active in the upper parts of the phint, 
especially in the floral structures, capsules, and actively growing parts. In 
this respect it parallels the distribution of the latex, which in itself is most 
active. The peroxidase reaction shows less variation In intensity In the dif¬ 
ferent regions. Oxidase seems to be inactivated during the course of its 
action, as has been noted also in case of Irish potato. This appears to indicate 
tliat the oxidase reaction is not caused by a catalyzing agent. Intensity of 
oxidase reaction roughly paralleled the alkaloid content except in the root, where 
the latter was relati’cely the higher. Alkaloids seem not to exist as such in 
the poppy, hut to appear as products of the oxidase action on the constitiients 
present in the latex reacting in the presence of oxygen. Alkaloids of Atropa 
Jjelkidonmi differ from those of the poi3py in that they are found in structures 
dried out of contact with free oxygen and appear to exist ready formed in the 
plant. 

A substance coagulating inulin and accompanying it in vegetable tissues, 
J. Wolff (Compt Rend. Acad. Bek [Paris], 162 (1916), Rq, 14, pp. 514-S16 ),— 
The author claims to have found in roots of Cicliorhim intgMis and in tuber¬ 
cles of Dahlia mrlaMUs a substance which coagulates very actively the Juices 
extracted from these plants and precipitates inulin from the solutions. For 
this agent tlie name inulo-coagulase is proposed. After 1 hour of coagulation, 
the precipitated inulin represented 35 per cent, and after IS hours 75 per 
cent of the total quantity. 

The constitution of anthocyanins, R. WnmsTATTER (Ber. Dent. PJmrm. 
Gcsell, 25 (1915), No. 8, pp. ahs. m Eei\ Oen, Seu 27 (191$), No. 7, 

p. 199). —Summarizing in this address the results of work recently done by 
himself and his collaborators, the author states that of about 20 antliocyanlns 
thus far studied, 6 were obtained from fruits, the rest from flowers. The 
anthocyanins appertain to the oxonium salts. In all cases, these substances 
were found as gliicosids and, by treatment, gave for each case a sugar and a 
coloring matter. These coloring matters have been termed anthocyaiiidias. 
Several are designated as to their origin and are discussed, Ghemieally, they 
are said to resemble closely the anthocyanins, which are widely distributed in 
nature. 
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Studies on tiie medium of exchange between roots and soil and among 
tissues in the plant, P. (A/w. Inst, Pasteur, 29 (1915), No. 12, pp. 601- 

682; SO (1916), No. 3, pp. 117-UO, flffS. 3') .-—Having: continued studies previously 
noted (B. S. R., 31, p. 221), tlie author states tliat tlie mecliauism of absorp¬ 
tion of nutritive substances from natural or artificial solutions does not in¬ 
clude osmosis, the factors apparently operative in the introduction of nutri¬ 
tive substances into circulation being the motility of protoplasm and molecular 
attraction. The exchanges are possible when the nutritive medium contains 
all the material necessary to the plant in definite concentration. Incomplete 
solutions and distilled water introduced directly into the vascular bundles behave 
as toxic agents. Plasmolysis should be regarded as a phenomenon of coagula¬ 
tion. Osmotic action does not occur between living cells and external media. 
Absorption of sap is regulated by the chemical activity of the plant. Such 
pdienoiiieiia as sap pressure, bleeding, and loss of turgescence are expressions of 
variation in the pressure within the plant, resulting from want of eaudibriiim 
between absorption and transpiration. Phototropie orientation in the stems is 
due to ineciualities of pressure caused by unilateral illumination. Circulation 
of elaborated sap is assured by the turgescence in assimilating cells, which is 
periodic, as is sap movement 

It is claimed, in brief, that exchanges between plant anti medium and among 
plant tissues are brought about by the play of mechanical factors, among which 
the motility of protoplasm predominates by reason of the part it plays In the 
control of permeability. 

The exchange of ions between the roots of Lupinus albus and culture 
solutions containing* three nutrient salts, R. H. Teue and H. H. Baetlett 
(Amer. Jour. Bot., 3 {IBM), No, 2, pp. 47-57, figs. 2 ).—In continuance of pre¬ 
vious accounts of W'ork with L. albus (E. S. R., 34, p. 224), the authors I'eport 
studies dealing primarily with mixtures of three salts. Two groups of experi¬ 
ments are reported, one employing the nitrates of potassium, calcium, and mag¬ 
nesium, the other employing monopotassiiim phosphate, calcium nitrate, ami 
magnesium sulphate, each experiment including SO cultures, each with a con¬ 
centration of 140 NX 10“®. 

It is stated that in general seedlings of L. aJhus absorb more salts from mix¬ 
tures of potassium, calcium, and magnesium nitrates than from equally conceii- 
tratecl solutions containing one or tw’o of these salts. The solutions of the 
three nitrates found most favorable to absorption were much inferior to cor¬ 
responding solutions in which the three anions, Hi^POr, NOa”, and SOw, 
were present. The roots absorbed about 50 per cent of the salts from the best 
solutions of the mixed nitrates and 85 per cent from those of the three anions. 
In solutions of the mixed nitrates, as in those of the other compounds named, 
tlie best absorption occurs when no single ion is greatly in excess, although, 
witliiii a very wide range of variation in proportion the roots absorb with almost 
equal efdcleney. 

The antagonistic action of salts in plants, T. G. Maschhaupt (Tcrslag. 
Lmtlhouirl:. Ontlerzoek. Rijkslaudbouwproefstat INethcrlamls], No. 19 (1916), 
pp. 1 - 60 , pis. 5, fip. i).—This is largely a critical discussion of findings and' 
view's on the antagonism of salts in nutritive media, listing over GO coiitribii- 
tiims OB the subject. 

Immobility of iron in the plant, P. L. Gibe and J, O. Caereeo (U. aS'. Dept. 
Apr.. IfAir. Agr. Research, 7 (1910), No, 2, pp. 83-87).~-As a result of experi¬ 
ments at the Porto Rico Experiment Station with rice grown in nutrient solu¬ 
tions, the authors have concluded that iron is not transferred from leaf to leaf 
under conditions where the plant is insufficiently supplied with iron. It is 
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not claimed that tiie nontransiocation of iron is a general rule, but tlie authors’ 
observations on rice and pineapples indicate that iron, after once being trans¬ 
ported to the leaves, becomes immobile. 

Tbe poisonous influence of litMum salts on plants, H. Prebki:^g (Flora 
{Jem}, n. ser., 8 {1915) , Yo. PP- 449-453 }.— It is stated tliat litliiuin, like 
magnesium, is poisonous to organisms requiring calcium, but not to calciiim* 
free alg^e and fungi. The poisonous influence of iithiuin is more pronounced 
than that of magnesium. While the influence of inagnosiurn can be aniiullecl 
by the employment of caiclum salts, that of lithium is only retarded in this way. 

The orientation of primary terrestrial roots uflth particular reference to 
the meditLiXL in wMch they are grown, R. Holman (AiHcr. Jonr. Bot., 3 
(1916), Fo. 6, pp. 274~31S, figs. 7).—An account is given of a st-uly. principally 
as relating to the vetch, lupine, and pea, which gave concordant results as re¬ 
gards the behavior of the root tip in relation to the media employeci. 

It is stated that differences in the amount of water in the media did not 
affect the behavior of the roots in this regard. Cliaoges of geotoiiiis clue to 
their stay in air were not shown to affect root direction. Tlie failure of the 
roots in air to reach the vertical appears to be due to the absence of inechaiilcal 
resistance to the advance of the root tip in this medium. Secondary curvature 
of the roots in earth, sand, sawdust, sphagnum, or other such media, is com¬ 
plete, because resistance in these media causes passive depression of the root 
and prevents complete flattening of the tip curvature. Tiiiginotropism is not 
a factor in the difference in the behavior of roots in air and in earth or other 
noiifluid media. Resistance in the medium influences not only secondary but 
primary curvature, that is, curvature directly following the placing of the root 
In a position of stimulation. 

The thermonietric movements of tree hranclies at freezing temperatures, 
C. G. Tbowbbidge (Bill. Torrey Bot. Clul>, 48 [1916), i, pp. 29-56, fig,^. 19].— 
Summarizing observations which are considered to have made some advance In 
the study of the influence of temperature on branch movement, the author 
states that depression of the branches of Tilia eiiropma begins at or just above 
32® F, and continues at least as far as 0®, the lowest point at which observations 
were made. The atmospheric humidity has a negligible influence in this re¬ 
spect. Below 82® there is a stiffening of the branch, offering resistance to the 
depression. The width of longitudinal frost cracks, after they become estab¬ 
lished, corresponds somewhat to the temperature below 32°, There are indica¬ 
tions that the bending is closely related to the process that produces the frost 
cracks. 

Platanus mientalls and Pauloiaiia iamentosa show scarcely a' trace of the 
tliermometrlc movement exhibited by the linden. 

The mechanism of movement and the duration of the effect of stimula¬ 
tion in the leaves of Dion^a, W. H. Bbown (Amor. Jour. Bot., 3 (IBIS), Yo. 2, 
pp. 6S-90, fig. 1). —^It is stated that leaf closure in Dionuia is due largely to an 
increase on the ventral or convex side of the leaf in cell size, correspond iiig to 
11 stretching of the cell w'alls which is soon rendered permanent by growth, and 
that leaf opening is clue to the slow enlargement, likewise corresponding to 
growth, of cells on the dorsal or concave surface. Stimulation of the leaf 
is followed by a great acceleration of growth, and apparently immedi¬ 
ately by a decrease in osmotic pressure of the dorsal cells resulting In the 
passage of tvater from these to those of the ventral region. Starch is de¬ 
posited abundantly in the dorsal cells soon after closure occurs. Leaves killed 
in boiling water Just after closure open again if transferred tlmough alcohol 
to xylene and close again when returned to water. 
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Tlie meelianisiii of movement in Dionma Ic^uvos sIhavs msiny injints of n|)p;irent 
sliiTlIarity to tliat of geotropic curvatures. At 21'’ 0., two wrrrmill. 

are usually necessary to piaxluce closure, an increase in the time interval re¬ 
quiring increase in the repetitions of the stimuli. 

Sexual variations of the inflorescences and flowers in cultivated CodisEiiin, 
J, Chifflot {Compt. Reml. Acad, ^cl, [Pavia], 162 (ID'tG), iVo, i>ia GOA- 
dfi).—Summing up the results of his observations, the author cit,(‘s Itmt 
Codiseum, which is uorinally monmeious under cultivation, has shown 1 Ih‘ 
formation of female flowers from the s(}et>nd generation on male Infioresi'ences, 
the formation of male flowers from the second generation on female !iii!i>res- 
cences, and the formation of inflorescences which were bisexual from the first 
and of flowers which were hermai^hroclite from the first. 

Hybridization between a wild crucifer and a cultivated crucifer witli 
tuberous roots, Mlle. TiiouAPm-UroLLE {Compt, Rend. Acad. ScL [Prrris], 162 
{1916), No. 14, pp. 511-513 ).—It is stated that crossing the wild plant, Raphanua 
5*np/ir/na5fn/.;n, with the cultivated species, R. satiV'KS, gave in the first and in 
the second generation the same product which was obtained from the reciprocal 
cross. The plants of the first generation were more or less intermediate !>o- 
tweeii the parents. Those of the second generation segregated, alwot two- 
thirds or more being tuberous-rooted, while some reverted to the wild type and 
some showed a mixture of characters. In some cases seeds of tlio same po<l 
dilfered greatly. Crossing the wild plant with a hybrid obtained from varietiesi 
of cultivated plants gave in the second geiuu'ation the wild parent, the original 
hybrid, and intermediate forms suggesting the ancestry of the hybrid parent. 

It is thought that hybridization may prove to be an excellent means of ac¬ 
complishing the tiiberizatioii of the wild forms. 

Hecolouization of cultivated land allowed to revert to natural conditions, 
WiNmiED B. Bsexchley and Helen Adam {Jour. Ecology, 3 {1915), No. Jp pp. 
193-‘210, Jigs, 2 ).—Tiiis is a study carried on for several years of two wilder¬ 
ness areas left in 18S2 with a standing wheat crop, •which was peimittod to 
seed itself but which had almost completely died out afteb four years, ’'riio 
changes which took place during each year and during successive years are dis¬ 
cussed in connection -with drainage and other factors. 

A text-book of general bacteriology, B, O. Joedan {Phlladelphhi and Lon¬ 
don-: ir. ih Saunders Co., 1916, 5. ed., rev., pp. 669, ph 1, figs. 177).—Idiis is ihe 
fifth edition of the general text-hooh by this autiior, previous cllitions of which 
have been noted (E. S. R., 32, p. 371). The present edition has beeii revised 
and considerable additions made to certain chapters, particulmiy tlmse relating 
to disinfection and the testing of disinfectants, and a ne.w chapter on typhus 
fever has been inserted. 

Aspergillus niger group, G. Thom and ,T. N. Gxji-ieie {II. S. Dept. Agr., Jour. 
Ayr. RescfireJi, 7 {1916), No. 1, pp. 1-15 ).—^Tlie recent discovery by the writ(U‘,s 
that certain species of Penicillliim are able to form oxalic acid led to a study 
of the black form species of Aspergillus, About 20 strains or species wert^ ex- 
arninecl, and all were found to possess in some degree the ablllLy to ferm (fxalic 
acid when grown in Czapek's solution. Culture experimcaits vitli 10 strains 
led the authors to the conclusion that tliere are many strains (,»r variet'h\s of 
hbiek Aspergillus wlilcli dilTer markedly in the production of oxail<* acid. 
Comparative studies of the colonies did not correlate the dnT(‘nm<''(*s in judd 
prodiietioii wltli the morphology of the organisms. The members of t.hls gi’oni) 
were found to grow imder a wide range of cultural c<mdil;ions and to (‘xliibit 
fllstlJict differences, this fact being considered to harmonize with ihe couchi- 
sloii of SCiiemmm that A. niger is an unstable or mutating group comparaJho 
with (Enmhera (R. S. Jl, 28, p. 130). 
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Tile colony cliaractexs and tlie morphology of this group are described, after 
which alphabetical lists of the species, with citations of publications, are glYen 
of all the forms which have been described as black or brown. 

Agar agar for bacteriological use, H. A. Noyes {Science, n. scf\, JfJf (1916), 
No. 11447 PP> 708).-—The author claims that the increased acidity due to 

autoclaving and to titration made in hot solutions can be made the basis of 
selecting agar agar for laboratory use. 

EiELB cmm 

[Field crop experiments] (Kafisas Sta. Rpt. 1915, pp. 13, 14 . 2'2, 23, 43, — 

Experiments on the effect of seed bed preparation on the yields of wheat (B. S. 
B., 34, p. C32) showed that the highest yield in 1914 was obtained where the 
seed bed was double disked in July and plowed deep in August. 

Over 940 tests of varieties and head selections of small grain were made, 
together with rate- and date-of-seeding tests. An improved strain of wheat de¬ 
veloped at the station outyielded both Turkey and all local varieties of wheat. 
Sweet sorghums produced 11.07 tons more silage and 4.57 tons more dry stover 
than Kalir corn. Sudan grass planted in 7- and 10-iiicli drills produced three 
cuttings, with a total of 8.25 tons of field-cured hay per acre. 

The development of drought-resistant strains of corn has been continued with 
32 third-generation strains segregated from Hybrid 58. The ratio of the weight 
of leaves and stems to the weight of the root system of milo maize, Kalir corn, 
and corn wms found to be 9.6, 10.9, and 9.6, respectively. 

At the Colby substation, 11 varieties of sorghums and 10 varieties of corn 
were tested. Honey sorghums gave the best returns in forage. The liome-grown 
varieties of corn proved superior to varieties adapted to eastern Kansas. 

xVt the Tribune substation variety tests with sorgimms indicate that Dwarf 
Milo is the highest producer for that section. Experiments with planting corn 
84 in. apart instead of 42 in., with the idea of approaching summer fallow con¬ 
ditions but still procuring some return from the soil, gave uniformly higher 
yields of corn than the closer planting. The home-grown and %vestern-grown 
varieties gave higher yields than eastern or central Kansas corn. 

[Work with. Eeld crops at the Belle Eourche reclamation project experi¬ 
ment farm in 1915], B. Aune (U. S. Dept. Apr., Bur. Plant Indus., Work 
Belle Fonrehe Fjxpt. Farm, 1015, pp. 1-11, 15-25, figs. S). —Continuing previous 
work (E, S. li., 33, p. 829), a summary of climatic and general agricultural 
conditions is given. 

Ill the crop rotation experiments with irrigated field crops, after four years^ 
observations the following indications are noted: Alfalfa show^s no marked 
increase in the yield of the following crops, grains following cultivated crops 
have given better net returns than when following alfalfa and grain, the appli¬ 
cation of manure has shown a marked increase in the yield of beets and 
potatoes but not of grains, beets following grain crops give poor results, and 
early spring seeding of grains has given higher yields and better quality than 
late spring seeding. 

Three pasture grass mixtures for irrigated lands are being tested. Fall 
irrigation of annual crops wms follow'ed by a decrease of yield. 

Experiments with alfalfa have been quite extensive, including investigations 
as to the proper time and method of seeding and the rate of seeding. Late 
summer seeding and the use of flax as a nurse crop gave good results. About 
10 lbs. of good seed per acre was found to be ample. 

A number of grain variety tests were conducted by J. H. Martin. Turkey 
gave the highest yield of any winter wheat variety, and Kubanka of the spring 
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wheat sorts. White Eussian oats gave the highest yidcl for the oats, and 
Chevalier II the highest yield for the barleys. Spring eniiner yudded at the 
rate of 58 hii. per acre. The Eussian varieties of Ihix, <J. J. Nos. 3 and 10, 
gave the highest yield of seed. In variety tests with pcdatoes tlu* late va,iieties 
gave decidedly better results than the early varieties. Tla^ vari(h,y of corn 
deemed safest to plant is Northwestern Dent. The most iiesira!)le distances 
for corn seem to be 10, 14, and 17 in. apart in the row. 

In an experiment undertaken to determine the best time for breaking dry¬ 
land sod, early breaking, April to July, gave the best results for the crop 
following, Avith no consistent results after the first year. 

[Work -with field crops on the Huntley reclamation project experiment 
farm in 1915], D. Hansen (U. S. Dept. Agr., Bur. Plant Indus,, Ifor/c IlmUleii 
Expt. Farm, 1915, pp. 1-9, 11-1/f, 18-21, figs. 8). —Oontiniiiiig previous work 
(E. S. R., 33, p. 429), this bulletin gives a brief outline of the work being con¬ 
ducted on the Huntley reclamation project, including climatic and general 
agricultural conditions. 

The studies on this project are chiefly with irrigated crops. The results oi: 
four years’ experiments with various crop rotations are reported, the crops 
used being alfalfa, sugar beets, potatoes, oats, wheat, corn, and flax. The ex¬ 
periments include continuous cropping, and two, three, four, and six year 
rotations. 

In studies with alfalfa to determine the time of harvesting and shrinkage 
no consistent increase Avas found from delaying the cutting of the first crop, 
although the total yield \A^as slightly higher. There Avas a slight decrease in 
the amount of shrinkage in the first crop as the growing period Avas increased, 
but only a slight variation in the second crop. The average shrinkage on the 
project during three years has av^eragecl about 76 per cent of the green AA^oight. 
Some experiments w^ere made in establishing irrigated pastures, a number of 
grasses being planted separately and in combinations Avith and Avithout a 
nurse crop. All the grasses except Kentucky bluegrass good results, 
although further observations are deemed necessary before drawing deihiitie 
conclusions. 

Variety tests included Asdieat, potatoes, and corn. A prellndnary report is 
given on studies of the losses undergone by sugar beets in the silo. 

[Work Avith field crops on the Scottsbluff reclamation project experiment 
faiin in 1915], Bh Knoer {U. 8. Dept Agr,, Bur. Fkmt Indus., Work' 8eatU- 
Uujf Expt. F,arm, 1915, pp. 1-11-13-22, figs. 5).—This continues previous work 
(E. S. E., 34, p. 228), and contains a brief discussion of the various projects 
under Avay in 1915, Avith data on Aveather and crop conditions. 

A number of experiments haA^e been undertaken with pasture grasses both. 
Avhen seeded alone and in mixtures. The most promising of tlio grasses tried 
are tall oat grass, smooth brome grass, orchard grass, and meadoAV fescue. 

In experiments conducted AVith crop rotations under irrigated conditions,, 
reported by J. A, Holden, the results to date indicate that there is a, deeidCMl 
gain wdien beets and potatoes follow alfalfa. The yields of boll) beets and 
potatoes haA'e also been materially increased by the use of manure. Seeding 
alfalfa in the fall, after the removal of a small grain crop, lias Ixuui found 
feasible. 

Variety tests with oats and corn were badly damaged by hail, and no delb 
nite conclusions could he drawn. Beloturka yielded liighest of the spring 
wheats and Hannehen of the barleys. Of the stock beets t(‘Ste(l Giant; U(h 1 
mangels gUA'-e the highest 3-year average yield. 

The potato studies included variety tests, seed-stock tests, and Irrigai.lou 
and tillage experiments. In the variety tests No. 4452 and lhaui gave the 
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liighest yields. The seed-stock tests showed immature seed to be distinctly 
superior for planting. The irrigation and tillage experiments indicated that 
through a series of years very little difference in yield is to be expected as a 
result of different methods of irrigation or ditching. 

Experiments with sugar beets indicated that deep plowing and deep cultiva¬ 
tion are not beneficial to the sugar beet, while they are a source of added 
expense. 

[Work with, field crops on the Truckee-Carson reclamation project experi¬ 
ment farm in 1915], F. B. Headley (H. S . DepL Agr., Bur, Plant Indus ., Work 
TruGkee-Carsofi EiVpt. Farm, 1915, pp, 1-10, fig, 1). —This publication continues 
previous work (E. S. E.., 33, p. 728), giving in addition to a report on experi¬ 
ments in progress a brief summary of weather conditions, a temperature survey 
of the project, and a statement as to agricultural conditions. 

In pasturing hogs on alfalfa, a net gain of $44.04 per acre wnis realized. Ex¬ 
periments have been conducted with corn, but acclimatized varieties have not 
yet been developed. In variety tests with wheat Little Club and Dicklow' have 
given the highest yields. A number of varieties of barley were tested, with 
the Coast variety proving far superior to all others. Golden tankard mangels 
have given larger yields than the long red mangel. 

[Work with field crops on the Yuma reclamation project experiment farm 
in 1915], R. E. Blair (U. 8 , Dept, Agr,, Bur, Plant Indus., Work Yuma Fwpt, 
Farm, 1915, pp. 1-15, figs. 2). —This continues previous work (E. S. 11., 84, p. 
229), including meteorological data and a discussion of the general agricultural 
conditions. 

In work with Durango cotton, it wms again found that any check in growffh 
occasioned by drought after the heavy setting of fruit begins is directly reflected 
in both the yields and the quality of the fiber. A number of varieties of alfalfa 
were tested but have not been grown a sufficient length of time to give definite 
results. This was also true of a number of experiments relating to the treat¬ 
ment of alfalfa seed production. Of the 374 strains and varieties of grain 
sorghums tested, none were found superior to varieties already being grown. 
Sudan grass has proved to be of value when planted on depleted alfalfa fields 
or when the hay mixture resulting from such a crop is desired. Sudan grass 
also furnishes satisfactory pasture when pi'operly irrigated. 

A number of miscellaneous forage crops were tested out, among them being 
forage sorghums, several varieties of millet, flax, and broom corn. Alfalfa 
showed an increased yield of approximately 2 tons per acre of air-dry hay 
following a green manure crop. 

Cereal experiments on the Cheyenne Experiment Farm, Archer, Wyoming, 
J. W. Jones (17. 8 . Dept. Agr. Bui. 4 SO {1916), pp. 1 ^ 0 , fi,gs. 12). — ^This bulletin 
reports a number of cooiierative experiments conducted on the Cheyenne Experi¬ 
ment Farm, Archei*, Wyo., since 1912. The results are not given as final but 
as an indication of wdiat might be expected under similar dry-farming condi¬ 
tions, A detailed description of the territory is given, including a compre¬ 
hensive discussion of the climatic conditions. The plan of the expeiiment in¬ 
cludes variety tests, rate-of-seeding tests, and date-of-seeding tests. 

The following varieties of the principal grain crops are regarded as the most 
promising for the district: Ghirka and Kharkof winter wheat; Kubanka, Erivan, 
and Marquis spring wheat; Kherson, Sixty-Day, and Swedish Select oats; White 
Smyrna and Hannehen spring barley; and Montana Common and Select Russian 
flax. Neither winter nor spring emraer has proved of value. Foxtail and proso 
millets have given only low yields, and buckwheat does not appear promising. 
Grain sorghums and corn are deemed px’omising forage crops for roughage or 
silage, but apparently have little or no value as forage crops. 



134 


EXMBIMEKT STATION EECOia 


[VoL 8<5 


Bate of seeding tests for wheat have not been coiicUisive. Kherson oats 
sown at the rate of 6 bu. per acre has yielded better than at lower raters, wlille 
Svanhals barley has yielded better at 2 and 3 pk. i>er acre than at liighcH’ rnix's. 
For flax, 15 Ihs. per acre has given the highest average y'uflds. 

Early sowing of wflnter wheat during the first half of September, lias given 
the highest average yields, and the middle of April for spring conmum wheat ami 
oats. Svanhals barley has yielded best when sown from the inidtlle to the latter 
part of April, and flax about June 1. 

The effect of different nitrogenous fertilizers, especially giianidin nitrate, 
on oats and mustard, L. Hiltner {PraJet Bl, Pflmizenhmi ii. Behnt^, %. sen, 
IS (1915), No. 11-1%, pp. Ul-155, fig. 1).—A. series of pot experiments were con¬ 
ducted in 1913, 1914, and 1915 with lime nitrate, ammonium sulphate, guanidiii 
nitrate, and urea nitrate as fertilizers for oats and mustard. The results of 
other investigators in experiments with guanidin nitrate are compared with the 
data reported in tables and discussed at some length. 

In the work described guanidin nitrate in 1913 had an injurious effect on 
the growth of oats but gave a marked increase in the yield of mustard. The 
average total results witli oats and mustard for 1913 and 1914 were in favor 
of guanidin nitrate as compared with the other nitrogenous substances. It was 
further observed that lime nitrate gave a large increase in yield the first year, 
showing little or no residual effect the second year, while ammonium sulphate 
did not become active until the second year and guanidin nitrate and urea 
nitrate gave a much more evenly distributed effect, as indicated by tlie yi<‘hls 
for the two years. The residual effect of the guanidin nitrate in 1914 appeared 
to be a little above the initial effect of the application in 1913. 

The results also showed that where mustard and oats were grown together in 
the same pot, the mustard was capable of using the nitrogen of the guanidin 
nitrate, while the oats were not. In experiments carried on in 1915 It was 
shown that oats grown mixed with mustard did not make use to the fullest 
advantage of the nitrogen supplied by the four different foruis, while wlien 
grown alone they made good use of the supply of nitrogen from all sources 
except the guanidin nitrate. In view of these results the relation betwnen the 
growflh of wild mustard and oats in the open field is considered. 

Anomalous endosperm development in maize and the problem of bud 
sports, K. A. Emerson (Ztschr. Indnktive Abstam. n. Ycrerbimgslolirc, 14 
(1915), No. 5, pp. 241-259, fig. 1). —^Twn anomalous seeds of maize from a cross 
betwnen colorless parents, one homozygous starchy and the other sugary, are 
described. One seed, starchy throughout, was about half colorless and lialf 
colored purple, wdiile the other, colored purple throughout, presented an end<}-» 
sperm part starchy and part sugary. A description is also given of a third 
anomalous seed from a cross between colorless seeded and heterozygous, 
colored-seeded parents, the seed being wholly colored, but half purple an<l half 
red. 

These seeds are regarded as inexplicable on the hypothesis tliat the second 
male nucleus and the fused polar nuclei may each independently (levelofi a 
part of the endosperm, or on the alternative hypothesis that the second niale 
nucleus may unite with one polar nucleus to produce part of the endosperm, 
the other polar nucleus developing independently to produce the other part. 
The seeds are considered explainable on the basis of the hypothesis that suhsev 
quent to normal endosperm fertilization there occurs a vegetativc-s scigregatlon 
of genetic parentage. It is believed to have been shown that If sii(*li a. 
gation occurs it is not a typical Mendelian segregation, as in neither of Hk* 
three eases all the independently inherited genetic factors present In hitmn 
zygous condition could have been involved. It is suggested that siicb schmIh 
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may also be regarded as due to a change in genetic constitution rather than 
to a segregation of genetic factors. 

A fourth anoiiialoiis maize seed with a small part colored and waxy and the 
remainder white and horny, which was described by Collins, is regarded as 
being explainable on the basis of either of the four hypotheses. It is con¬ 
sidered ' of special interest in connection with the segregation and mutation 
hypotheses because, as is stated, at least two factors instead of a single one 
are concerned. 

The relation of such somatic segregations and mutations in the endosperm 
of maize to bud sports is considered. Reasons are given for the belief that 
in certain cases the production of self-color as a bud sport in variegated 
plants is to be regarded as a somatic mutation rather than as a somatic 
segregation. The importance of a genetic analysis of material in which bud 
sports occur, particularly the recessive bud sports, in order to determine 
whether the factors concerned are in a heterozygous or homozygous condition 
is pointed out. 

Eighteen citations to literature on the subject are appended. 

Tields of different varieties of com in Illinom, W. L. Bubltson and 0. M. 
Allyn {lUimis Sia, Bui. 191 (1916)^ pp. 408-424) •— This bulletin reports re¬ 
sults of variety tests of corn in Illinois. The highest yielding varieties for the 
northern, central, and southern sections of Illinois, respectively, were Western 
Plowman, Held Yellow Dent, and Funk Ninety Day. A brief history of some 
of the varieties tested is included in the report. 

Vaxnety tests of corn, C. B. Hu'I’chison, A. R. Evans, J. 0. Hackleman, and 
B. M. McDonald (Missouri Sta. Bui. 14 S (1916)^ pp. 56, figs. 15). —^This bulletin 
reports the results of variety tests of corn for the 10-year period from 1905- 
1014, and is supplementary to Bulletin 87 (E. S. R., 23, p. 436). A number of 
varieties of corn have been tested at the station and from them the more promis¬ 
ing varieties chosen for further testing in cooperative experiments throughout 
the State. The history and description of 12 varieties of corn is given, together 
with illustrations of each vaidety. The tests were coiiclucted on seven distinct 
soil areas, which are described in detail and designated as follows: (1) Black 
prairie, (2) rolling prairie, (3) level prairie, (4) gray prairie, (5) Ozark 
border, (6) Ozark uplands, and (7) Missouri lowlands. 

The variety tests at Columbia for the 10-year period showed as the leading 
\;jir!eties of white corn Commercial White, Boone County White, Johnson 
Comity White, and St. Charles White. The leading varieties of yellow corn 
were Reid Yellow Dent, Learning, Gartner, and St. Charles Yellow. The lead¬ 
ing varieties for each soil area named above were as follows: (1) and (2), 
Oonimercial White and Reid Yellow Dent, (3), (4), and (5), Commercial 
Wliito and Boone County White, (6), Commercial White and St. Charles 
White, and (7), Commercial White and Boone County White, except in south¬ 
east hlissoiiri, where St. Charles stood first and Boone County White second, 
a.iKl ill north Missouri, where Commercial White stood first and St, Charles 
White second. 

Study of the root system of flax, A. P. Modestov (Trudg Opytm. Sta. MosJeo-v. 
Belsk. Inst, No. 1 (1915), pp. 61-84, fiSfS- 11). — ^The study of the root 

syst:ems of a number of pure lines showed that long-stemmed flax as compared 
with other varieties appeared to have a weaker root system and a more limited 
root penetration. Of the different soils used in the studies peat stood 'first and 
sandy soil second In suitability for root development. A better root growth was 
developed by means of water culture than in clay or clay soil. With' 30 per 
C!ent of moisttUH^ in the soil, the lowest moisture content in the experiment, 
the aerial portions of the plants developed best and the roots least, while with 



J.OO 


EXPEEIMENT STATION EEC01D» 


CVoL ao 


90 per cent, the greatest amount of moisture used, the aerial portions sliowcil 
the smallest and the roots the largest growth. Under field conditions, the Ihix 
being drilled, the roots were found to extend into the soil to a (lei)tli of about 
20 cm, (7.4 ill.) when the plants had from 10 to 12 leaves, of 52 cm. when In 
hlooiii, and of G5 cm. when the blossoming period had ended. Deep plaiitliig 
of the seed affectcil root develoiiment adversely. 

[The effect of freezing on ffax seed], I, Siiunov and V. 'Mmiozov {Tnaiy 
Opiitn-. St(h Moskov* ^elsJc, Khoz. rmt.. No, 1 {1915)^ pp. figs, id).— 

Air-dry seed of ilax exposed for one month to a temperat,ure lunxa* abovx^ —2'' 
B. (27.5° F.) showed no signs of deterioration, while similar setxl moistened 
until swelled suffered a reduced germination through freezing. The re,sults of 
pot experiments indicated the value of a high inoisturo content in sandy soil 
during the early growth of flax. 

Changes in specific gravity in their bearing on the starch and dry matter 
content of potato tubers during the rest period, L. Szell {KisMcL Kozlem.^ 
IS {1915), No. 5-6, pp. 1020^1029).—TuhQxs of Bichter-Imperator and Up-to- 
date were stored in a cellar and in a pit out-of-doors. The lot stored in the 
cellar was examined every two weehs with i*eferencG to specific gravity and 
starch and dry matter content, while the other lot was so examined only at the 
beginning and close of the storage period. 

The specific gravity and relative starch and dry matter value increased in 
general during the rest period in both varieties of the cellar-stored lot, hut 
decreased in the tubers stored in the out-door pit The increase in specific 
gravity followed no definite regularity, which is regarded as due in the first 
place to such factors as condition of health, respiration, sprouting stage, 
moisture, temperature, etc., and in the second place to the sources of error in 
determining specific gravity such as size, shape, degree of maturity, hollowness, 
of tubers, skin structure, depth of buds, adhesiveness of water to the surface 
of the tubers, inaccuracies in the method employed, etc., all of which are of 
irregular influence. Ricliter-Imperator exhibited a marked tendency to rot, 
and showed a much greater difference between maximum and minimum spocfiiic 
gravity during the rest period than did Up-to-date. The author dot's not 
believe that the methods of determining the specific gravity of potato i;ul)ers 
now employed on farms give reliable results. 

[Variety tests with potatoes], E. P. Gastoll {Massfwhmetis 8f(i. RpL 1915, 
pt 1, pp. 44a, 45a). —The yields of seven early and eleven late varieties of 
potatoes are reported. Among the early varieties Early Surprise ha! with a, 
yield of 314.S bu. per acre, being followed by Trust Buster with 289.7 bu. 
Both of these varieties ranked among the five best yielders in all o,f the tlir<je 
preceding years. The largest yield of the late varietiOvS, 374.5 l)u. per fKjre, was 
secured from Farmer, with Quick Crop ranking next with 371.3 bu. !rhe late 
varieties averaged the higher in yield. 

Commercial handling, grading, and marketing of potatoes, C. T. Mobb and 
C. R. Doelaxd {U. 8. Dept. Agr., Fanners' Bui. 75S (1916), pp. 40, pi 1, figs. 
13).—This deals with the problems of handling and marketing potato crops, 
and is meant to be of special interest to commercial growers and s!ilf)|H?rs. 
The methods employed in handling the southern early or “ new ” potatoes and 
the northern late potatoes are discussed in detail. The use of maclfinc potato 
diggers and the machine sizing of potatoes are discussed, and the necessity for 
the establishment and maintenance of definite standards is pointed out. (Jo- 
operative marketing organizations are recommended as a means of securing a 
standardization of the product. Growers are urged to study market (jonditious 
and to give careful attention to shipping details. Mi<idlemeii are urged to buy 
potatoes strictly on their merits, thus encouraging careful grading. 
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Tlie possibilities of sugar beet culture in Wasbingtoii, I. I). Cakdiff (Wash- 
ington Bta. Foimlar BtiL 105 (1916), pp. ^-8),—This bulletin is a briel: 

Sion of the sugar beet in Washington, based on studies previously repoi’ted 
(E. S. 11., 6, p. 543; 7, i\ 762; 9, p. 240; 10, p. 545). Kxpeiiinents in the Yakinui 
Valley are cited showing that beets can be produanl in Washingtxm wiih'li test 
from 15.5 to 17.6 per cent of sugar in the .liiice and 16.7 per cent hi the heed;, 
with an average purity of 85.2 per cent. The vidue of the sugar 1hh 4: as a. soil 
cleansing crop is pointed out, together with ils n,dapi,ability to alkali eonde 
tions. 

Experiments with Marquis wheat, O. K. I>AnL and .T. A. Olakk (U. H. DepL 
Agr. Bill. 400 (1916), pp. 4-0, figs, 10). —This IniHetiri gives a brief Idsiory and 
description of Itlarquis wheat, and reports the results of experiments in 13 
different States, representing a wide range in soil and climatic conditions, and 
grouped as follows: (1) The northern Prairie States, or suhinimid station; 
(2) the northern Great Plains States, or seniiarid section; (3) the Basin aiul 
Coast, or arid areas; and (4) the irrigated districts of the north<u:n iiocky 
Mountain region and Great Basin areas. The experiments in eiudi section are 
discussed in detail and the comparative yields tabulated and discussed. 

In the northern Prairie States the facts were brought out that where hard 
red winter wheats of the Crimean group can be grown they outyieUl any spring 
wheat varieties, but that Marquis wheat outyields all other spring wheat varie¬ 
ties in that section. The results in the northern Great Plains area show that 
where winter wheat can be grown it outyields any spring wheat. Among the 
spring wheats tested the diinims outyieided all other groups, although Marquis 
was superior to all the common spring wheats. In the Basin and Coast areas 
Marquis wheat did not prove a high yielder, and can not foe recommended for 
any district west of the Iiocky Mountains. Under irrigation Marquis has not 
proved to be a, good yielder except in limited experiments east of the Bockies. 
It is reported as being a first-chxvss milling wheat. 

HOETICULTURE. 

Encyclopedia of horticulture, compiled by A. Pucci (Emyclopedta Orticola. 
Turin: 11 Giardmaggio 11910-1916}, vols, 1-4, PP- 1684, fips. 2067). —A com¬ 
piled work comprising a complete illustrated dictionary of all the ornamental, 
•flowering, and economic plants, cultivated or adapted for culture in the gar¬ 
dens of Italy, including also directions for culture, methods of propagation, 
uses, and illustrated descriptions of all garden equipment, tools, and accessories. 

[Horticultural investigations on the Yuma Beclamation Project in 1915], 
11. E, Blair {U. B, Dept. Agr., Bur, Plant Indiis., Work Yuma Eivpt. Farm, 1915, 
pp, 15-27, fips, 5). —progress report, continuing previous wurk (B. S. R., 34, 
p. 231) on cultural and variety tests of orchard and small fruits, vegetables, 
and ornamentals, including cultural suggestions and recommendations as to 
varieties Iiased upon experiments conducted on the project. 

[Exiserinients with vegetables on the Truckee-Garson Beclamatxon Proj¬ 
ect], B. Headley (U. B. Dept, Agr., Bur. Plant Indus., Work Triickee-Oarson 
Expt Farm, 1915, pp. 10-12). —Continuing previous work (E. S. E., S3, p. 735), 
the results are given of variety tests of tomatoes and onions and a fertilizer 
test with onions. 

Manual'for the raising of garden seed, L. DiEHNFELBT {'Vejledning i Have- 
frdavl. Odense: Paul Bonder guards, 1916, pp. 84)- — A treatise on vegetable 
growing with special reference to seed production. 

[Beport of] the asparagus substation, Concord, W. P. Brooks {MassaeJmh 
setts Bta. Bpt 1915, pt. 1 , pp. Investigations leading to the breeding 
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of a rust-proof asparagus that have been (‘i>iKlTU*tecl for several years by J. B. 
Norton (B. S. It, 21), p. 44) imlicate that a number of strains of asparagus have 
becai developed which possess both excellent, commercial eharacteiistics and In 
v(uy high degree the c^opacity to resist attacks of rust. Boots and seeds oC thesi' 
strains aj’c* being tested by difCorcnt growers. 

A brief aec<Hint, together with a summary of results and conclusions, Is 
given of fertiliwn* exptnninents with asparagus, i\ W. Fr(‘sroit, in <iiarg(\ A 
study of the yiehls and conditions affe(!ting all the fertiliKer phils leads to the 
conclusion that the application of nitrate of ►soda results in a large hicrease In 
the crop. On the light soils where the experiments were <‘on<iu<4ed nHrat<‘ 
of soda at the rate of 41)0 lbs. per aci’e appears to give a more profitable.^ in(*r(‘ase 
in crop, when used in connection with materials supplying abundant: potasli and 
phosphoric acid in available forms, than where a larger quantity is used. No 
defnite results have been secured thus far i*elative to the best season to aiiply 
nitrate of soda when used in connection with fertilizers supplying phosphoric 
acid and potash. 

In the experiments in question acid phosphate at the rate of 450 per acre 
and muriate of potash at the rate of 2G2 lbs. per acre have given the best 
results ill combination with nitrate of soda. Muriate of potash appears to be 
the !>est source of potash for the asparagus grower. Although rust has not been 
prevalent during the past three years, observations made by two ditfermit ob¬ 
servers working independently indicate that the application of nitrate of soda 
at the close of the cutting season promotes a vigorous growth and seems to in¬ 
crease the capacity of the foliage to resist rust. This appears to be true whether 
the nitrate is applied one-half in the early spring and the balance at the close 
of the cutting season or all at the close of the cutting season. 

Be Vriesian mutation in the garden bean, Phaseolus vulgaris, J. A. IIakios 
{Proa. Nat. Acad. S'ci, 2 (1016), No. 6, pp. S17, 318). —In this note the author 
describes a race of beans now under cultivation at the Station for Experimental 
Evolution, Cold Spring Harbor, N. Y., in which the whole morphological organi¬ 
zation of the seedling has apparently been changed. The new race is also 
characterized by a high degree of variability. The origin of this race is at:- 
tributed to de Vriesian mutation (E. S. E., 22, p. 625). 

Marketing and distribution of western muskmelons in 1915, O. W. 
ScHLEUssxEB aiid C. W. Kitchin (U. S. Dept. Agr. Bui 40.1 (10Id), pp. 38, fig, 
1 ).—In connection with a general study relative to the grading, packing, ami 
marketing of cantaloups (E. S. Ih, 34, pp. 340, 737) a more detailed study was 
made of marketing conditions in the irrigated districts of tin? West, ’“riu* ri‘suils 
of this study are given in the present bulletin. Each region Is considered in 
connection with the history of the industry, max'keting arraiigernt'uts, possibili¬ 
ties of cooperation, and quality and distribution of the crop. Bharts are also 
given showing the distribution of western muskmelons in all markets In 1015, 
together with net returns to the growers. 

The melons on the market in Paris, J. M. BuissOiV (OonipL Rend Acad. Agr. 
France, 2 {1916), No. 32, pp. 940-946 ).—^The varieties of melons cultivated In 
the south of France are described. 

[Some results of horticultural investigations] {OaUfornia f^ta. Rpf, JOtil 
pp. 44-46, 47, 68, 69, 61 ).—A brief statement is given of some of the r(‘sulls of 
horticultural Investigations at the station that have a more or less direct l)ear» 
ing on the horticultural industries of the State. 

^ Studies of the oil content of avocados conducted by M. E. Jaffa empimsize 
the desirability of allowing the fruit to become as mature as possibh^ befor(‘ 
marketing in order to increase the fat content Tlie fat content at maturity 
varied from a maximum of 27 per cent to a minimum of 5 per cent, thus show- 
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ing the importance of selection as to variety If the percentage of oil is to be 
taken into consideration. Demonstrations made by Goit show that the Babcock 
test may be used for the determination of fat in avocados with sufficient accu¬ 
racy for a preliminary comparison of the value of seedlings. 

Preliminary examinations by Jaffa of olives labeled “ripe olives” sho-w a 
variation in the fat content much greater than can be ascribed to the difference 
in varieties or to the loss of oil in the pickling process. The wide range is con¬ 
sidered to be largely due to the processing and marketing of immature olives 
in place of ripe olives. 

The more important practical results secured from grape investigations con¬ 
ducted by P. T. Bioletti are summarized. The plum and prune pollination in¬ 
vestigations carried on by A. H. Hendrickson show definitely that all varieties 
of the Japanese prune or plum (Prunus trifl07'a) are self-sterile, with the pos¬ 
sible exception of the Climax. The varieties of this group seem to cross-polli- 
nate readily. Of the European varieties of plum, P. domestica. Tragedy, and 
Glyman show distinct evidence of self-sterility. Of the prunes, French and 
Sugar prunes appear to be self-sterile to some extent. Robe de Sergeant and 
Imperial prunes are distinctly self-sterile. Imperial, French, and Sugar prunes 
seem to cross-pollinate satisfactorily. 

In similar observations on almonds made by W. P. Tufts during 1916 IS 
varieties, including practically all grown on a commercial scale in California, 
l>roved to be wholly self-sterile under conditions existing at the University 
Farm. Two of the leading varieties, Nonpareil and I X L, were found to be 
intersterile as well as self-sterile. Ne Plus Ultra was satisfactory as an inter- 
pollenizer with both I X D and Nonpareil. 

The leading commercial varieties of cherries grown in the State, including 
Napoleon, Rambert, Bing, Black Tartarian, and Black Republican, were found 
to be self-sterile. There is distinct evidence of intersterility between several 
varieties, such as Bing and Napoleon. The best pollenizers for cherries in 
the State have not been worked out thus far. 

Preliminary investigations conducted by W. L. Howard and Tufts indicate 
that fruit bud fornmtion under interior valley conditions, at least in California, 
occurs from one to two months later than in other sections of the United States 
where studies of this phase of fruit production have been made. 

Observations on the varieties of pecans planted in California indicate that the 
season is too short for pecan culture in the northern and middle coastal regions. 
In the Ulterior valleys and in the southern coast counties many pecans have 
IxHUi foiiiul to ripen their crops without difficulty. Many other pecan seedlings 
laihMl to mature their crops in the southern coast counties. 

A study of the Weather Bureau records in various parts of California by A. E. 
Way for determination of maturity of oranges have led him to conclude that 
the factor that chiefly affects maturity is not soil type, irrigation, fertilization, 
heat, or light units alone hut the ratio between the total heat units and rela¬ 
tive Inimidlty of the atmosphere. 

A paper on the results of experiments in fertilizing citrus groves has been 
noted from another source (B. S. R., 35, p. 448). The experiments in using 
winter cover crops as green manures in citrus groves continue to emphasize 
the importance of this practice in citrus culture (E. S. R., 33, p. 642). The 
use of bitter clover (Melilotus indica), advocated by the station as a result 
of these experiments, is becoming very general. The experimental' plats on 
the station grounds show marked increases in vigor and yield where green 
manures have been used. 

76601"—17- i 
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In a preliminary study of a seedling Santa Baii)ara soft-sliell walnut grove 
being conducted l>y L. D. Batchelor wdde variation was found to exist with refer¬ 
ence to production of the trees, their susceptibility to blight, size, setisori of leaf¬ 
ing out in the spring, and the season at whlcli the trees become (lormaiit in the 
fall Trees wdiU'li retain their leaves late in the fall are hett(U' pixHliicers than 
those which drop their leaves early. Very little relattonsbip occurs hetwocui 
t.lie season of foliation in the spring and the crop prodnciimi. Likewise little 
or 1.10 relationship exists between the prevalence of l)light and eitlier the 
season of dormancy or the season of foliation. The size and vigor of the tree 
does not appear to intliience the prevalence of the blight. There is a marked 
correlation between the size of the tree and its production. In cooperation 
with the walnut growers selections have been made of 16 promising sjeedling 
trees scattered about the State that are known to he specially heavy producers 
and more resistant to blight than the average. 

[Orchard trees and small fruits on the Huntley BJeclamation Project], 
D. Hansen (U'. Dept. Agr., Bur. Plant Indus., Work Huntley Bwpt. Farm, 
1915, p. 22). —A brief statement relative to variety tests of orchard trees and 
small fruits being conducted on the project and continuing previous work 
(E. S. It, 33, p. 429). 

Modern propagation of tree fruits, B. S. Beown (Ne-w York: John Wiley 
Sons, Inc., 1916, pp. X/+i74, fig^‘ '3'd).—treatise on the propagation of fruit 
trees, in which are considered those practices of propagation which are ac¬ 
cepted as the most important by the orchardist and commercial nurseryman. 
The subject matter is presented under the general iieadings of seed for propa¬ 
gation, growing the seedlings, the nursery, budding operations, grafting opera¬ 
tions, propagation by cuttings, the after treatment of nursery stock, and some 
general considerations. 

Some figures on the cost of bringing orchards into bearing (Mo. Bui. Com. 
Hort. Cal., 6 (1916), No. 10, pp. 36S-S71 ).—Records are submitted by a nuinlier 
of growers in California showing the cost of bringing orchards of different 
kinds of fruits and of different sizes into bearing. 

Some improvements in the packing and transport of fruit in India, A. n nd 
Gabeielle Jj. C. Howard (Fruit Expt. Bta. Quetta Bui. 2 (1915), pp. 2i, figs. 
6 ). —This paper discusses briefly the present methods of packing ami transport¬ 
ing fruit in India and calls attention to some of the improvements that (!an 
be made along this line as developed with experiments conducted at Piisa and 
Quetta. 

Notes on Tomacess of upper South Carolina, W. W. Ashe (Bid. Charleston 
Mus., 12 (1916), No. 5, pp. 87-4 $).—The author describes species of crab upi>les 
and hawThonies observed in upper South Carolina. A number of new species 
are included. 

The pollination of the pomaceous fruits.—III, Cross vascular anatomy of 
the apple, E. J. Keaiis and G. S. Ralston (Oregon Sta. But 188 (1916), pp. 
4-12, pis. S).—This is the third of a series dealing with t!ie pollination of 
pomaceous fruits (E. S. R., 83, p. 838). 

In the present paper the authors discuss and illustrate the anatomy of the 
pedicel, toral, and carpellary systems of the apple as observed In a study of 
the Yellow Newtown variety. 

The fruiting of trees in consecutive seasons, S. Fickerino (Jour. Agr. SeL 
lEnglmid], 8 (1916), No. 1, pp. 131-185 ).—A popular review of the results se- 
eiirecl in the investigations at the Woburn Experimental Fruit Farm (E. g It 
35, p. 3T). ^ 

Peach growing in Ontario, F. M. Clement and A. G. Harbib (Ontario Dept 
Ayr. Bill. 241 (1916), pp. 51, flgs» An account of peach growing in Ontairlo, 
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including tlie id story of the industry, varieties, culture, harvesting, and mar¬ 
keting. A paper on the More Important Insects and Diseases Attacking Peach 
Trees (pp. 41-51), by L. Caesar and J. E. Howitt, is also included 

The persiiiiinon in California, S. Pujii {Mo, BtiL Com, Ilort, Cat, 5 (1916), 
Ao. id, pp. S612~S()7, figs. 7).—^A number of Japanese persimmons adapted for 
culture in California are described. 

State hog report, H. J. Franklin {Ann, Rpt. Cape Cod Cranhcrrg Crowers" 
A.^-900., 28 (1915), pp. 13-$2). —^A report on the work at the Massachusetts 
state cranberry bog for the year 1915, the substance of which has been noted 
from another source (D. S. K., 36, pp, 43, 51, 54). 

Is the hybrid origin of the loganberry a myth? {Jour. Heredity, 7 (1916), 
Ho. 11, pp. 504--5O7, fig, 1). —In this article some evidence is presented to show 
that the loganberry has behaved on the whole as a true species rather than as 
a hybrid of the blackberry and raspberry. 

Methods of reproducing grapes by long cuttings and short cuttings, P. J. 
IlicoME (Los Procedimientos de Reproduccion de la Yid, Estacaa Largas y 
Hsiacas Cortas. Lima, Peru: Govt., 1916, pp. 26, pis. 4). —The author gives the 
results of two years’ experiments in reproducing grapes. Briefly summarized 
the use of one-year cuttings completely covered in the ground gave the best 
results in coastal Peru. 

Some recent operations and experiments with bud variations, A. D. Shamel 
{Cal. Citrogr., 2 {1916), No. 1, pp. 14-16, figs. S). — Essentially noted from other 
sources (E, S. K., 34, p. 689). 

Pruning the Washington navel orange, E. W, Hodgson (Univ. Cal, Jour, 
Agr., 4 {1916), No. 2, pp. 38-40, figs. 4).—Observations are presented on methods 
of pruning Washington navel oranges, based upon the results of four seasons* 
actual pruning and a study of the various pruning systems practiced by 
growers. 

Report on manurial experiments {Imp. Dept. Agr. West Indies, Rpt, Agr, 
Dept, Domimea, 1915-16, pp. 14-28). —progress report on manurial experi¬ 
ments with cacao and limes in Domimea (B. S. R., 34, p. 438). The work 
with limes continues to show satisfactory growth, accompanied by a substan¬ 
tial increase in profit, on the complete manure plat as well as a slow but steady 
improvement in the yield and general appearance of trees on the mulch plat 
The work with cacao continues to show a decided advantage over fertilizers 
in favor of the mulch plats. 

[Cacao experiments, 1914-15], J. de Yebtexjil {Bui. Dept. Agr. Trinidad 
and Tobago, 15 {1916), No. 4-> PP- 111-14^* 9 ).— ^This is the usual progress 

report for the year ended August 31, 1915, relative to manurial, shade, pruning, 
ami natural yield experiments being conducted in a number of plantations in 
Trinidad (B. S. E., 33, p. 738), including also data on manurial experiments 
with cacao and rubber in Tobago. No conclusions have thus far been drawn 
from the work as a whole. With I'eference to natural yield experiments it has 
been observed, generally speaking, that the heavy bearing trees of the first 
year have continued to be heavy bearers, and that the poor-yielding trees have 
reiiiainecl poor during subsequent years. 

Cacao, J. E. van dee Laat {Pub. Dept Agr. Costa Rica No. 4 (1916), pp. 23). — 
A practical treati^se on the culture and preparation of cacao for market. 

[Experiments with coffee in Surinam], E. van Dbent {Dept. Lmidh. 
Biiriname Verslag, 1915, pp. 50-61). —^The various species of coffee being tested 
at tile Government Culture Garden are listed, and data are given on the yields 
during 1915 of the various trees of Uganda, Canephora, Quillou, and Bxcelsa 
coffee being tested. 
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TJie cultivation and preparation of coffee for tlie marketj J. F. Ugarte 
{1916, eel., pp. 101, pis. 19, figs. This work comprises a description of the 
various operations in connection with coffee planting and culture; information 
relative to methods of coffee pulping, fermenting, washing, drying, hulling, 
polishing, and grading, as well as general remarks based on practical experience 
acquired in Mexico, Central America, etc. 

New and successful method of rooting date palm offshoots, J. E. Corr 
(Univ. GaL Jour. Agr., 4 (1916), No. 2, pp. 49, SO, 61, figs. ^).~The author here 
describes a method of rooting date palm offshoots developed by B. Driinimoiid 
of the Bureau of Plant Industry of the U. S. Department of Agriculture in 
cooperation with J. Northrop of Indio, Gal. 

The method consists essentially in the use of a propagating house covered 
with canvas Instead of glass and wdth no ventilation whatever. This type of 
house was found to be much more economical than a glass house and has yielded 
satisfactory results to a number of growers. It prevents excessive drying by 
wind and sun, maintains an atmosphere of rather dense humidity above the 
plants, and at the same time a high temperature, thus furnishing the best con¬ 
ditions for rooting date palm offshoots. In some instances many old off¬ 
shoots wiiich had been set in the field for one or even tw^o years and had shown 
no signs of life have, when placed in the canvas houses, thrown out large fresli 
green leaves and vigorous roots within six or eight weeks. 

Colonial plants—^Perfume, tincture, and tannin plants, and tobacco, H. 
JuMELLE (Les Cultures Coloniales — Plantes a Perfunis, a Colorants, et a Tan¬ 
nins, Tahac. Paris: J, B. BaUUdre d Sons, 1916, 2. rev. eel., vol. 8, pp. 112, figs. 
25). —This is part 8 of the author’s revised -work (E. S. R., 34, p. 838). The 
present part discusses the various perfume, tincture, and tannin plants and 
tobacco with reference to their botany, exploitation, culture, and utilization. 

Colonial plants.—Industrial plants, H. Jumelle (Les Cultures Coloniales — 
Plantes Indmtrielles. Paris: J. B. Bailli^re Berns, 1916, rev. and enl. cd., pp. 
112‘i'118~hll9A'112-j-NXy figs. 146). —The present volume comprises parts 5 t(> 
8 of the author’s wmrk on colonial plants which have previously been issued 
separately (see above abstract). The plants included are oil-yielding plants, 
textile plants, and plants yielding rubber, caoutchouc, lac, perfumes, tinctures, 
and tannins, and tobacco. 

Sources of supply of hazelnuts {Bui. Imp. Inst. [8o. iLcnsingtonJ, 14 (1916), 
No. 2, pp. 261-‘267). — A short statistical account relative to the production and 
supply of hazelnuts in different countries. 

Iris breeding (Jour. Eereditp, 7 (1916), No. 11, pp. 502, 506).---Tim pnp(‘r 
includes a contribution by Grace Sturtevant on the tediniquo of iris breeddig^ 
together with some descriptive notes on iris hybrids secured in breeding woi’k 
conducted by W. R. Dykes and by S. Mottet 

My garden, Louise B. Wilder (Garden Citg, N. T.: DouUeday, Page «(■ Co., 
1916, pp. XlX-jrSOS, pis. 8). —^An account of the author’s experience in phinufng 
and making an ornamental garden, including descriptive notes on tiie various 
plantings as they appear throughout the season, information relative to methods 
of propagation, culture, and care, the adaptation of plants to different sitmi- 
tions, and the merits of different varieties. Lists are given of the best annuals 
and of plants for special situations, the wild garden, herb garden, and wall 
garden, and references are made to a number of w^orks dealing with gardens 
’ and plant material. 

My garden in spring, E. A, Bowles {London: T. 0. 4 B. 0. Jack, 1914, pp. 
XX~^S08, pis. ^d).—This is the first of a series of three books, edited by E. H. 
Pearson, which Is primarily descriptive of the plant material hi the jiuilior’s 



19173 


FORESTRY, 


143 


garden in Middlesex, England. The present Tolume deals with the several 
parts of the garden in their spring aspects. 

My garden in summer, E. A. Boivles {London: T. 0. d E. 0. Jack, ISU, pp> 
Vin~}-316, pis. 40). —^A work similar to the above, descriptive of the author’s 
garden in its summer aspects. 

My garden in autumn and winter, E. A, Bowles {London: T, C. d E. CK 
Jack, 1915, pp. Yni-\-272, pis. 40). —A work similar to the above, descriptive 
of the author’s garden in its autumn and winter aspects. 

Beautifying the rural home, G. N. Keysek and E. G. Welch (Qa. State Col. 
Agr. €irc. SO {1916), pp. 8, figs. 8). —This circular contains pictures and plans 
of a model farmstead of 2.25 acres and a model town lot of 0.9 acre in extent. 

FOILESTEY. 

British forestry, E. P. Stebbhstg {London: John Miirraij, 1916, pp. XXV■4-257, 
pis. 13). —An economic discussion of the present status and future outlook of 
forestry in Great Britain. The subject matter is presented under the general 
headings of a national planting scheme, British timber supx>lies and the forests 
of Russia, timber supplies and the w-ar, and the employment of women in 
forestry. 

Forest problems and economic development in South America, R. Zon 
{Proc, Soc. A'mer. Forestei's, 11 {1916), No. 4 j PP- 375-385). —A paper on this 
subject read before the Second Pan-American Scientific Congress, at Washing¬ 
ton, D. C., January 5, 1916 (E. S. R., 34, p. 306). 

South American forests, H. M. Cueean (Proc. Soc. Amer. Foresters, 11 
(1916), No. 4^ PP- 369-374)- —A short general description of the principal forest 
types of South America. 

[Trees and shrubs on the Belle Fourche Beclamation Project], B. Aunb 
(17. S. Dept, Agr., Bur. Plant Indus., Work Belle Fourche Expt. Farm, 1915, pp, 
25, 26, fig. 1), —^A brief statement relative to the condition of treOvS and shrubs 
under test on the Belle Fourche Experiment Faiun in 1915 and continuing 
previous work (B. S. R., 33, p. 837). 

The tests indicate that for a quick-growing wundbreak Carolina and Nor¬ 
way poplars are probably the best. It is recommended that these be planted 
in alternate rows with green ash, white elm, and honey locust, the windbreak 
to be finished on each side with Russian oleaster and Siberian pea tree. A list 
is also given of shrubs for ornamental planting that seem to be suitable for 
local conditions and climate. 

Tree distribution under the Kinkaid Act, 1911 {TJ, S. Dept. Agr., Forest 
ScriK, Tree Distribution Under Kinkaid Act, 1916, rev. ed., pp. IS, figs. 6 ).— 
This publication explains the provision for the free distribution of young trees 
in western Nebraska from the Nebraska National Forest, as annually provided 
for in the Federal agricultural appropriation act; briefly discusses the charac¬ 
teristics of trees considered suitable for planting; and gives illustrated direc¬ 
tions for growing and planting the trees, together with instructions for secur¬ 
ing trees for planting. 

Forest Service silviculture plans, T. S. Woolsey, Je. {Proc, Soc. A-nier. For¬ 
esters, 11 (1916), No. 1, pp. 1-16). —In this article the author comments in de¬ 
tail on the silviculture section of the Forest Service working plans and offers 
suggestions relative to the development of 'working plans. 

Notes on forest cover and snow retention on the east slope of the Front 
Range in Colorado, N. deW. Betts (Proc. Soc. Amer, Foresters, 11 (1916), No. 
1, pp. 27S2, figs. 4). —^The author presents some data on results of observations 
made in Colorado during 1911 and 1912 with the view of calling attention to 
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tlie effect of the spruce type of forest in retaining the snow at high altitudes. 
It is further pointed out that the advantage of the treeless catch basins lying 
above the timber line for the formation and retention of large snow drifts is 
clue, not to the fact that they are tr-eeless, but to their location in regard i:o 
precipitation, wind, and summer climate. The part that the present sta^nds 
of spruce play in keeping the snow as high as possible is the importa-iit p<unt, 
and has a direct bearing on tbe value of reforesting the many burned areas 
in the high mountains at the head of streams. 

Evaporation and soil moisture in relation to plant succession, G, F. Koi£“ 
STAIN {Proc. Soc» Amer, Foresters, 11 {1916), No. 4, pp. 460-4^6). —A review of 
some literature on the subject. 

Silvical notes on western larch, J. A. Labsen (Proc. Soe. Amer. Foresters, 
11 {1916), No. 4, PP- 484-440 ).—^Notes on the growth performance of western 
larch in mixed stands and its adaptation to different sites and soils. 

Slash pine, an important second-growth tree, W. K. Mattoon (Proc. Soc. 
Amer. Foresters, 11 {1916), No. 4> PP- 405-416, fig. 1). —An account of the slash 
pine {Pimis earthwa) with reference to its present range of distribution, fac¬ 
tors of local distribution, important silvicultural characteristics, value of lum¬ 
ber, and production of turpentine. 

The natural root grafting of conifers, H. S. Newins {Proe. Soe. Amer. For¬ 
esters, 11 {1916), No. 4f PP- 894-404? ftps. 6). — Studies conducted by tbe author 
relative to the natural root grafting of conifers led to the conclusion that this 
phenomenon is common only between trees having an affinity for each other, 
and is due moreover to pressure exerted by two or more opposing roots in 
combination with a number of physical factors. The phenomenon, of the 
**growing stump” as observed among conifers is most common with Douglas 
fir and is the result of conjunctive symbiosis which is made possible l)y the 
natural root gi'aft of the stump with a living tree. 

Chemistry as an aid in the identification of species, A. W. Schoegeb {Proc. 
^oe. Amer. Foresters, 11 {1916), No. 1, pp. $8-89). —The author cites authorities 
to show that although the oil from the same species may differ in Quantity in 
different localities, the quality remains identical. The results are also given 
of an examination of tbe volatile oils from a number of western species of 
pine, with particular reference to distinguishing between Jeffrey pine, westcjrn 
yellow’ pine, and “cross variety” western yellow pine, which s|)e(;ieH nvo 
usually hard to distinguish between in the field. 

“The data obtained by chemical analyses have shown that ‘cross variety’ 
western yellow pine should he referred to Pimis ponderosa ami that tliesa^ Is 
no relation bet'ween ‘cross variety’ pine and P. jcffrcyl. There are also iuffl- 
cations of the occurrence in California of typical specimens of P. ponderosa 
smpulornm.'. The oils from P. ponderosa and P. ponderosa scojmlorimi are 
distinctly different and justify the separation into two .forms. Oils from west¬ 
ern yellow pine from Arizona and Colorado agree closely, while oils examined 
from the State of Washington agree with the typical oils from P. ponderosa 
of California, showing that the defined difference in geographical distribution 
of the species and its variety is supported by a difference in the compositiou 
of the oils.” 

Comparative test of the Klaussner and Forest Service standard hyp- 
someters, D. K. Noyes {Proc. Soo. Amer. Foresters, 11 {1916), No. 4, pp, 417- 
424 )-—The test here noted was conducted on a number of permanent sample 
plats established by the Forest Service of the U. S, BepartiiHmt of Agricul¬ 
ture in California, 

The results in general showed that the Klaussner hypsometer is only from GO 
to 80 per cent as fast as the Forest Service hypsometer, depending on the size 
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of tbe timber encountered. Nevertheless, because of other advantages here dis¬ 
cussed the Klaiissner hypsometer was adopted for work on the project. 

Utilisation and round-edge lumber, E. T. Fishee {Proc. Soc. Amer. For¬ 
esters, 11 (1918), No. Jf, pp. S86~S93 ),—^An account of the close utilization of 
saw timber in the woodlot region of central New England. 

The utilization of a tropical forest, G, P. Ahern [Proc. Boc. Amer. For¬ 
esters, 11 (1916), No. 1, pp. 17-26). —A paper on this subject delivered before 
the Society of American Foresters, December 16, 1915. 

DISEASES OF PIANTS. 

Department of botany, A. V. Osmun (Massachusetts Sta. Rpt. 1919, pt. 1, pp. 
62ar-6Jfa ).—brief account is given of investigations of plant diseases during 
the year covered by this administrative report. 

The mosaic disease of sweet peas, ring spot of cauliflower caused by Mycos- 
phmrcUa hrassicwcola, and a leaf spot of digitalis due to an undetermined 
species of Colletotrichum are reported as not having been previously observed 
in the wState. Notes are also given on the silver scurf, late blight, and Rliizoc- 
tonia disease of potatoes, together with reports of diseases of a number of other 
economic plants. The damage done by the late blight is said to have been es¬ 
pecially heavy, but it was noticed that those fields repeatedly sprayed with 
Bordeaux mixture showed little loss. 

Some culture experiments on the production of powdery scab of potato were 
conducted in which plantings of infected tubers were made on the station plats 
and on soil from these plats sent to Maine. No evidence of the powdery scab 
was obtained from the station plantings, but the disease did develop on the soil 
sent to Maine. The results are thought to indicate that climate plays an im¬ 
portant part in the distribution of this disease. 

Heavy losses to tobacco growers in the Connecticut Valley were reported as 
resulting from some obscure troubles which are not yet determined but which 
are believed to be related in some way to the nutrition of the plants. 

The white pine blister rust is said to occur in 8 of the 14 counties of the State, 
and it has assumed serious proportions in western Massachusetts. Investiga¬ 
tions of certain phases of the life history of the fungus with a view to obtain¬ 
ing control have been inaugurated. 

Five undescribed species of Bavenelia, W. H. Loism (Bot. Gaz\, 81 (1918), 
No. 5, pp. ffl7-4M )>—The author describes as new species R. rmmerianm on 
Acacia roemcriana at San Marcos, Tex.; R. morongiw on Morongki uncimta at 
Austin, Tex.; R. thomheriana on A. consfricfa paucispiria at El Faso, Tex.; 
R. retieulatm on Calliandra reticulata at Divide, Ariz,; and B. ammlata on 
LysUoma latisiliqua at Miami, Fla. 

BMzoctonia solani in relation to tbe Mopopilz and the ^^Vermehrung-s- 
pilz/^ B. M. Duggas (Ami. Missouri Bot Gard., 3 (1916), No. 1, pp. 1-10).— 
The author considers it safe to conclude that the seed bed fungus common in 
Germany and France is identical with the damping-off fungus which has been 
studied in this country since 1892, some contributions regarding which are 
discussed. Evidence is offered in favor of the view that this fungus is identical 
with that which causes the mopo disease of cinchona ascribed by Bant to 
Alomliopsis aderholdii (E. S. K., 34, p. 749) and herein asserted to be the same 
as B. solanL 

Cereal disease resistance (Kansas ^ta. Rpt. 1915, p. 15). —Attention is called 
to a method devised by this station to secure under field conditions the infec¬ 
tion of various cereals. 
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Ill connection witli studies of disease resistance, a variety of emnier lias been 
found wliicti is not subject to rust attack, wliile another was only slightly at¬ 
tacked. A number of Fi and Fa generations of wheat hybrids are being tested 
for resistance to rust (Puecmia graminu tritici). Observations made on 110 
varieties of winter wheat showed infection with leaf nist (P. rubujo-vcm 
tritici) varying from 5 to 00 per cent. Histological studies are said to be in 
progress to determine the cause of immunity to smut in milo maize and of 
susceptibility to this smut in other sorghums. Studies are being conducted on 
the life habits of the smut on maize and on the varietal resistance due to 
enviromnental conditions or to specific characteristics in the host. 

Bye smut, E. 0. Stakman and M. N. Levine {Minnesota Sta. Bui. 160 (1916), 
pp. 6-19, figs. 6), — A disease of rye variously known as stem smut, stalk KSiniit, 
and stripe smut, due to the fungus Urocystis occulta, is described. The disease 
is said to cause serious losses in Minnesota, in some localities from 5 to 4.0 
per cent of the plants in the field being infected. The spores are said to live 
over in the seed or soil, and seed treatment with formaldehyde and planting In 
clean soil are recommended as control measures. Rotation of crops is advisoil 
in order that the fungus may be eliminated from the soil. 

The determination of ustilaginous spores in flour, bran, and cereals, (h 
Bkedemann {Lanclw. Vers. 87 {1915), No. pp. 241-259). —The author 
reports further analytical data obtained by the method previously noted 
(E. S. R., 26, p. 408) and concludes that it yields truer and more reliable, not 
only relative but positive, results than the procedure described by Grdh 
(E. S. R,. 27, p. 310). 

The quantitative determination of smut spores in bran, G. Brebemann 
{Arch. Chem. u. Mikros., 8 (1915), No. PP- 87-95). —^Tests described are con¬ 
sidered to prove the reliability of methods for spore estimation employcMl by 
the author (E, S. R., 26, p, 408). 

The Texas root rot fungus and its conidial stage, B. M. Dxjggae (An.n. 
Missouri Bot, Gard., S (1916), No. 1, pp. 11-26, figs. 5). —Having made a study 
of the cotton root rot which is common in many portions of Texas, the author 
describes the causal organism, which, with some modifications of form and 
habit, attacks also an unknown but probably large number of native plants in 
that State, under the new combination Phymatotrichum onmlvoriinh, retaining 
the specific name applied thereto by Shear (E. S. R., 19, p. 446). 

Spongospora on the roots of the potato and on seven other new hosts, 
I. E. Melhus and J. Rosenbaum {Ahs. in Phytopathology, 6 (1916), No, 1, p. 
108). —^This fungus, which is commonly considered to infect tbe tulacK, ih<‘ 
authors found in greenhouse experiments to involve all the underground pnils 
of the plants. Later, this condition was found to prevail in the field also. 

The authors^ investigations have shown that Spongospora, in mldllion to 
infecting the potato, attacks the tomato and six species of Solaimm, emmn>€r- 
sofd, 8. eiliatmn, 8. onarginatum, 8. mmnmoswm, 8. Immotoeladuni, and 8 . 
warscewiex^ii. 

Meteorology and late blight of potatoes, C. R. Orton (46.9. in Phylo- 
patfiologp, 6 (1916), No. 1, p. 107 ).—From a study of tlie meteorological coali¬ 
tions in comiection with the late blight of potatoes at the Pennsylvanifi Experi¬ 
ment Station, the author claims that precipitation alone has little if any bear¬ 
ing on the problem. Atmospheric temperatures alone or when correlated with 
precipitation do not appear to have much relation to the outbreak of disea,se. 
Humidity and soil temperature are believed to bear directly U|)oii the subject. 

AFusariiim tuber and stem rot of potato, E. d. Hasketa (469. m PilyUy 
pathology, 6 (1916), No. 1, pp. 106, 107 ).—^The author reports having isolated 
from the fibrovascular bundles of potato tubers a Fiisarium which produces a 
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very virulent stem and tuber rot. The organism appears to be related to, if 
not identical with, F, eumartii. 

Gi'op yield, tuber color, and leaf roll of potato in relation to soil and 
fertilizer, J. Ahb, 0, Mate, and Woble (FilhUng's Lanclw, Ztg., 6^ (1915), No. 
17-18, pp. 4^5-452, figs. S). —Giving details and discussion of several series of 
experiments dealing mainly with nutritive materials as affecting potato cul¬ 
ture, the authors state, in reply to the statements of Schander (B. S. R., 33, 
p, 4S3), that apparently without reference to the degi*ee of maturity or the 
kind of fertilizer, the dark colored tubers of the variety Woliltmann showed in 
one year under the influence of given soil conditions a lighter color of skin 
and a corresponding alteration in the growth of the plant, its resistance to 
disease, and its productivity. Apparently, there is no connection between the 
appearance of leaf roll and the coloration of the potato, the latter appearing 
to depend principally upon the physical properties of the soil, which the ex¬ 
periments show to be the preponderating influence in potato production. 

Meld studies on the illiizoctonia of the potato, M. T. Cooic and H. C. Liht 
(Ahs, in Phytopathology, 6 (1916), No. 1, p. 106). —Illiizoctonia diseases of po¬ 
tatoes are said to have been severe in New Jersey in 1915, the attack of the 
fungus causing poor germination, brown stem, curly leaf, dwarfing, aerial 
potatoes, and little potatoes, with resultant poor stands, reduced yields, and, 
in some cases, complete loss of the crop. The results obtained from seed 
treatment were variable, but corrosive sublimate proved much better than 
formaldehyde for the prevention of these troubles. 

The effect of Bordeaux mixture on the potato plant, B. F. Lijtman (A5s. in 
Phytopathology, 6 {1916), No. 1, p. lOS), —Basing his conclusions on seven years’ 
investigations in this country and one in Germany, the author believes that the 
beneficial effects of Bordeaux mixture can be ascribed to the prevention of the 
early appearance of tipburn and of the greater part of flea beetle injury. Of 
these two effects the former is considered the more important, as tipburn 
advances much more slowly on sprayed than on unsprayed plants. The cause 
of this retardation is thought to be some sort of chemical union between the 
chlorophyll and the copper compounds. Sprayed plants unaffected by tipburn 
are not found to produce more starch per plant than uiisprayed ones. 

Biochemical study of root rot in sugar beets, J. Bodnab {Ztschr. Pflame'tp- 
JcranJc., 25 (1915), No. 6, pp. 821S25). —The substance of this report has been 
noted previously from another source (B. S. B., 34, p. 52). 

Fruit tree diseases of southern Ontario, W. A. McCubbin {Canada Expt, 
Farms Bui 24, 2'* m\ {1915), pp. 77, figs. 70). —Popular accounts arc given of 
the diseases of fruit trees known to o<?cur in Ontario. The fungi causing these 
diseases are described and suggestions given for control measures. 

Temperature relations of apple rot fungi, C. BitooKs and J. S. Coolf.y (Abs, 
in Phytopathology, 6 (1916), No. 1, p. 111). —^According to the authors, apples 
with natural infections of hitter rot and black rot were stored at various 
temperatures. The development of bitter rot was slow at 15, rapid at 25, and 
slow at 30® 0. It was completely inhibited at 0, 5, and 10°, but developed 
rapidly when the apples were removed to a temperature of 25°. 

Black rot developed rapidly at 25°, but it had made little progress at 10° 
at the end of ten days. After two months’ storage, there was considerable 
development even, at 0°. 

The temperature relations for growffh of a number of other fungi occurring 
on stored apples are also reported upon. 

Black root rot of apple, H, B. Fulton and B. 0. Cbomwell {AM. in Phyto¬ 
pathology, 6 {1916), No. 1, p. 110). —A form of root rot is briefly described, as 
it has been observed as serious in a number of places in Pennsylvania and 
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Nortli Carolina. Pure cultures of the fungus have been made, but the fruiting 
bodies have not been discovered. The disease is readily produced by introduc¬ 
ing the mycelium into bark wounds in the roots, and it is said to develop Quite 
rapidly. The fungus differs in many respects from those ordinarily recognized 
as root-destroying forms. Its identity has not been determined. 

Some effects of the black rot fungus, Sphseropsis malorani, upon tlie 
chemical composition of the apple, C. W. Culpeppeu, A. C. Fobtek, and J. S. 
Caldwelu (U. S. Dept. Agr., Jom\ Agr. Research, 7 (1916), iVo. 1, pp. 17-4^).— 
A report is given of an investigation, conducted mainly at the Alabama Experi¬ 
ment Station, to determine the changes in the chemical composition of apples 
attacked by the black rot organism. Comparisons were made of sound, mature 
Red Astrachan aj^ples with fruit of the same variety in two stages of decay. 

A slight loss of water and a considerable reduction in the amount of total 
solids were found in the completelj^ decayed fruit. There was also a marked 
reduction, concurrent with the progi'ess of the disease, in the amount of the 
constituents removed by successive extractions of the pulp with alcohol, ether, 
and 'water. A decrease, followed by an increase, urns noticed in the absolute, 
as well as in the relative, amounts of the lipoid constituents extracted by 
alcohol or ether and precipitated from water emulsion l)y chloroform. 

The nitrogen extracted by alcohol, water, and ether steadily decTease<l with 
the progress of the disease, as did also the ammonia. The protein nitrogen 
increased steadily with the progress of the disease, but there was a small 
decrease in the total nitrogen due to the complete decomposition of some of 
the nitrogenous constituents "with the escape of ammonia. 

Phosphorus in both lipoid and insoluble fractions was materially decreased in 
the half-decayed fruit. In the completely decayed fruit there was a further 
reduction in the lipoid phosphorus, an increase in soluble phosphorus, and a very 
large increase in insoluble or protein phosphorus. 

A steady transfer of mineral elements from the insoluble to the soluble frac¬ 
tion was observed. A rapid decrease took place in the content of reducing 
sugars, clisaccharids, and lipoid sugars as the disease proceeded. Of these 
carbohydrates, the disaccharids were least completely utilized. Starch was 
not attacked by the fungus, its amount remaining unchanged throughout the 
progress of the decay.. There wms a progressive decrease in the acid content 
of the finiits, and with the advance of the disease a large increase in the al(*ohoI 
content occurred. 

Blister spot of apples, D. H. Rose {Ahs. in Phytopathology, 6 (19M0* No. 1, 
p. 119). —The author reports upon a disease of apples observed in the sinrunor 
of 1915, which, it is believed, has not yet been described. 

The disease is characterized by the appearance of nearly circular, sometiuHcs 
irregularly lobed, shallow blisters varying in color from light brown to black 
and in diameter from 1 to 5 mm. The organism has been isolated, and inocula¬ 
tions made by needle punctures have resulted in typical blister spots in about 
two weeks on Early Melon, Ishewold, Yellow Newton, and Jonathan. 

On the flower wrilt and young fruit rot of the apple tree caused by Sclero- 
tinia mali n. sp., Y. Takahashi (Bof. Mag. [Tokyo}, ^9 (1915), No. 543, pp. 
217-223}.—In this paper the author has described the conidiai and aseosporous 
stages of the fungus causing flower wilt and fruit rot of the ap|)le, the mor¬ 
phological characters of wdiich are said to resemble closely those of kmaimi, 
but which gave negative results on inoculation into cherry trees. The fungus 
Is considered a new^ species and has received the name mali. 

Apple scald, 0. Bbooks and X S. Oooi:ey (Ahs, in Phytopathology, $ (191$), 
No. 1, pp. 110, iii).-—Experiments are reported upon which are said to Indhailc 
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tliat humidity is more important than carbon dioxid in the amount of scald in 
apples in storage. The results obtained from the investigations are said to 
suggest the importance of a relatively low temperature and an open pack for 
the prevention of scald. 

Brown blotch of the pear, G. W. Maetin in Phytopathology, 6 (1916), 

Wo, 1, pp. 111, 112). —brown blotch of the pear which is said to cause a serious 
disfigurement of the fruit is reported as having been present in the orchards of 
New Jersey for a number of years. This pear disease seems to have been con¬ 
fused with russeting, which is characteristic of many varieties of pears, and 
had not been recognized as a pathological condition. It is said to be due to a 
fungus wtoich is identical with one described under the name Macrosporimn 
mjdmoiamim as causing a similar disease in Italy. 

It is claimed that the disease may be readily controlled by two late spray¬ 
ings. 

The parasitism of Valsa leucostoma, E. 0. Walton and D. C. Babcock (AIjs. 
in Phytopathology, 6 (1916), No. 1, pp. 112, 113). —Inoculations with this fungus 
resulted in 100 per cent infection on the trunks and larger branches of peach 
trees, cankers being formed in about a month’s time. No infections were se¬ 
cured where mycelium was placed over lenticels without wounds. Inocula¬ 
tions of both green and ripe peach fruit gave 94 per cent infection, while plum 
fruit inoculated gave 97 per cent. Inoculations made in tips of peach branches 
gave 85 per cent infection, while all checks remained free from disease. 

A preliminary report on investigations of leaf spot of cherries and plums 
in Wisconsin, G. W. Keitt (Abs. in Phytopathology, 6 (1910), No. 1, p. 112). — 
While engaged in a study of diseases of cherry and plum at Sturgeon Bay, 
Wls., the author found that the most serious leaf injury is due to Cylindrospo- 
Hum spp. 

A study was also made of Coccomyces Memails which causes leaf spot of 
sour cherry. This disease, it is claimed, was quite satisfactorily controlled on 
sour cherry trees wdiich received their first application of spray when about 
three-fourths of the petals had fallen. Field observations indicate that early 
spring infections could be greatly reduced by plowing under or otherwise dis¬ 
posing of leaves about the bases of trees. 

The Surinam witch-broom disease of cacao, J. B. Eoeek (Bid. Dept. Agr. 
Trinidad and Tobago, 15 (191$), No. 1, p. 5). —^Tliis is a discussion of the article 
by Stahel already noted (E. S. E., 34, p. 847). 

Chestnut tree disease in Ardeche, L. Teabut (Compt Rend. Acacl. Ayr. 
France, 2 (1916), No. 15, pp. 4^2, 4^3). —^Reporting observations made in 1915 
on the progress of the chestnut-tree disease in ArdSche, the author recommends 
the substitution of the cork oak, some varieties of which are resistant to cold, 
and of ballota, some varieties of wdiich furnish edible acorns. 

The influence of the tannin content of the host plant on EndotMa para¬ 
sitica and related species, M. T. Cook and G. W. Wilson {Neto Jersey Stas, 
Bill. 291 (1918), pp. S-~4'l)- —^ report is given of an investigation carried on 
cooperatively by the Bureau of Plant Industry of this Department and the 
New Jersey Experiment Station, in which the effect of tannin on the growth 
of the chestnut blight fungus (FJ. parasitica) and related species was studied. 
Commercial tannin preparations and some special extracts from chestnut 
bark were used in the experiments on cultures of FI. parasitica, E. radiealis, 
and E. radicalis mississippiensis from different sources. 

The results obtained with commercial tannin were not always comparable 
among themselves nor with those obtained when the specially prepared ex¬ 
tracts were used. In almost every instance, witliout regard to the form of 
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taiiBiii, a content of 0.8-per cent or more caused a retardation of germination, 
freciuentlj^ followed by an abnormal stimulation of the growth of aerial 
mycelium. The species of Endotiiia and to some extent the strains of the 
same species showed considerable variations in their response to tanuiii. 
In the course of the investigations it was found that tannin was utilized by 
B. parasitica, the fungus being able to remove as much as 2 j*»er cent from 
the substratum. The specially prepared extracts of pure tannin were either 
stiimilatiug or only slightly toxic when combined with coloring matter or 
other substances associated with tannins. 

The chestnut blight and the white pine blight rust, A. B. Brooks (IF. Fu. 
BepL Ag7\ Bid. 12 {1915), pp. 21, figs. 9). —^This bulletin gives a general account 
of the chestnut disease due to Mnclotliia parasitica and a very brief discussion 
of the blister rust of Sdeaved pines, the causal fungus of wliicli has for its 
alternate host currant or gooseberry. 

Eelworm parasites of plants, P. Fbandsen {Mo. Bui. Com. Hart. Cal., 5 
{1916), Bo. 2, pp. 50-69, fig. 1). —This is an address made before the State 
Fruit Growers’ Convention, Palo Alto, Cal., 1915, giving the collected inforiua- 
tion and results of recent experience regarding nematodes. Particular refer¬ 
ence is made to Meterodera radicicola, which is increasing in importance in 
the Western States, about 500 species of plants, including the majority of 
truck garden crops, alfalfa, clovers, some grains, a number of fruit trees, 
and many weeds, now being known to be susceptible to this parasite. 

The young nematodes, as a rule, enter through the tip of the rootlet, but 
they also pass into the young potato tubers through the lenticels, several enter¬ 
ing frequently at the same point. They are distributed by such means as 
seed potatoes and transplanted seedlings, irrigation being one of the most 
important agencies. Soil thoroughly dried on tools or carried before the wiml 
apparently does not convey infection. Eggs and larvse are apparently com¬ 
pletely destroyed in the stomach of animals fed upon infected plants. They 
resist freezing temperatures for a limited time only, the long, cold winters of 
the Northern States keeping them down in these localities. Character and 
consistency of soil are thought to play a part also in frost resistance. At least 
three months’ time will be required to eradicate eehvorms by flooding with 
water, but drying for a few minutes will kill eggs or larvjn, either on glass 
slides or on roots and tubers. There is also very little resistance to iKiUt. In 
2S hours, infested potatoes -were free from live parasites, yet uninipa,Ired as 
to germinability. It is thought probable that seed potatoes are safe after 24 
hours’ exposure to a temperature of 40^* C. (104° F,). One per cent cop|)(‘r 
sulphate, acting for two day.9 on the nematodes, had no effect. Formalin Is 
also inefiiective- 

Bemeclies suggested Include the use of uninfested soil and seed, suminer 
fallowing of infested ground, deep plowing wdth consequent exposure of tlu} 
soil to the sun’s rays in hot, dry weather, and a system of rotation employing 
nonsuseeptible crops, a number of which are mentioned, A. marked Iiifeeti 4 )u 
Is said to have been obtained in an experiment with corn and oats, which luivci 
been previously considered as immune. 

Injuries to plants kept in rooms, P, Sobauer {Ztschr. Pfian^enhrank., 25 
(1915), Wo. 6, pp. 325SS5). —Observations on several house plants as detailed 
are considered to show ihat though injury from burning gas is theoretically 
possible, this cause is practically inoperative and is easily avoided entirely by 
ventilation. The injury which may be observed in case of several p!nnt:KS is 
probably due to the elevation of temperature and the drying of the atmosphere 
by the means employed to warm the air of the room, 
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Zoological record, D. Shabp (Zool. Rec., 51 (1914), pp. TT-f [.915]).—Tliis 
continuation of tlie catalogue previously noted (E. S, R., 33, p. 450) records tlie 
literature of 1914 and includes entries for earlier years that were received 
too late for inclusion in the previous volume. 

Game laws for 1916.—A summary of the provisions relating to seasons, 
export, sale, limits, and licenses, T. S. Palmes, W. P. Bahceoet, and P. L, 
Eabin'shaw (U. S. Dept. Agr., Farmers^ Bui. 774 (1916), pp. 64, figs. 4). —This 
bulletin containing the seventeenth annual summary of the game laws of the 
United States and Canada has been prepared on the same general plan as 
those issued each year since 1902 (E. S. R., 34, p. 157). It includes the procla¬ 
mation of the President and the amended regulations for the protection of 
migratory birds, approved August 21, 1916, and the treaty with Groat Britain 
for the protection of migratory birds in the United States and Canada, ratified 
August 29, 1916. 

Second annual report of bird counts in the United States, with discussion 
of results, W. W, Cooke (U. S. Dept, Agr. Bui. 896 (1916), pp. 20, fig. 1). — 
second count of the birds of the United States, here reported, is said to cor¬ 
roborate the general results obtained by the preliminary work of 1914, pre¬ 
viously noted (E. S. R., 32, p. 648). 

The counts made in the Northeastern States during 1915 confirm those of 
the previous year and are said to indicate with reasonable assurance that one 
pair per acre is the average bird population in that part of the northeastern 
United States actually devoted to agriculture. 

“An average of the returns of counts shows that, on farms where counts 
■were made In that part of the Plains region east of the one-hundredth merid¬ 
ian and in the whole of the Southern States, for the part of the farm sur¬ 
rounding the farm home there is almost exactly the same density of bird 
population—for the former 125 and for the latter 131 pairs of nesting birds 
to each 100 acres—but the counts so far received do not furnish a sufficient 
basis for estimating the birds on the remainder of the farm. The data re¬ 
ceived tend to indicate that the w^estern part of the Plains, the Rocky Mountain 
region, and the Pacific slope contain a smaller number of birds per acre than 
the Eastern States, but as yet no numerical statement may be attempted. . . . 

“ A bird population of 70 pairs of native birds of 31 species on 8 acres, at 
Olney, Ill.; 135 pairs of 24 species on 5 acres, at Wild Acres, Md.; 193 pairs 
of 62 species on 44 acres, at Indianapolis, Ind.; and 189 paii'S of 40 species on 
23 acres, at Chevy Chase, Md., a half acre of which showed 20 pairs of 14 dif¬ 
ferent species; all indicate how largely birds will respond to food, sheltei*, and 
protection,” 

A field ornithology of the birds of eastern North America, C. J. Maynabd 
(West Newton, Mms.: Author, 1916, pp. 550, pi. 1, figs. 434),—A popular hand¬ 
book for field use. 

Common birds of southeastern United States in relation to agricnlttire, 
P. B. L. Beal, W. L. McAtee, and E. R. Kalmbach (U. S. Dept. Agr., IParmers^ 
Bui. 755 (1916), pp. 89, figs. BO ).—^This deals wdth the food habits and economic 
importance of 23 species of birds that commonly occur in the southeastern 
United States. 

How to attract birds in northwestern United States, W. L. MgAtee (U. K. 
Dept Agr., Farmers' But 760> (1916), pp. 11, figs. 11). —This is the second of a 
series of publications (B. S. R., 32, p. 347) in which the means of attracting 
and providing food supplies for wild birds about homesteads in the North* 
western States are especially described. 
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Birds in tlieir relations to man, O. M. Weed and N. Deaeborn {PhMmlelphia 
mid Lomlon: J, B. Lippmcott Co,, 1916, 2. ed., rev„ pp. vni.-\-390, pis, 18, figs. 
lOS ):—A revised edition of the work previously noted (E. S. R*, 15, p. 228). 

A new air-conditioning apparatus, G. A. Dean and R, K. Naboxjrs {Kansas 
Pta. Rpt. 1915, pp, 46-54, figs, 4 )-—^Previously noted in part from another 
source (E. S. R., 33, p. 855). 

Effects of iiicotin as an insecticide, N. E. McIndoo (U, S. Dept. Agr„ Jour. 
Agr. Research, 7 (1916), No. 3, pp. 89-121, pis, 3). —The studies here reported 
in detail have been summarized by the author as follows : 

Nicottn spray solutions do not pass into the tracliese, nor do they penetrate 
the integuments of insects. The fumes from nicotin used as a fumigant, the 
vapors from nicotin spray solutions, and the odoriferous particles from 
evaporated nicotin spray solutions or from powdered tobacco pass into the 
trachem and are widely distributed to all the tissues. 

“ Regardless of how it is applied, whenever nicotin kills insects, as well as ail 
other animals, It kills by paralysis, which in insects travels along tlie ventral 
nerve cord from the abdomen to the brain. The writer does not know just how 
nicotin paralyzes the nervous system, but he does know that it prevents tlie 
nerve cells from functioning, and that in regard to the simplest animals its 
presence around the cells causes the same structural changes resulting in death 
as observed when other animals of the same kind are deprived of oxygen. In 
such cases it seems to kill physically rather than chemically, but the evidence 
presented does not conclusively prove this view. In the higher animals it may 
kill by Interfering with oxidation in the cells; whether this is accomplished 
physically or chemically the writer does not know, but concluding from the prop¬ 
erties of nicotin he is inclined to attribute more to its physical effects than to its 
chemical effects.” 

A bibliography of 25 titles is included. 

Insects injurious to alfalfa, G. A, Dean {Kans, Agr. Col. JJwt. BuL 5 (1916), 
pp. 36, figs. 49 ).—Summarized accounts are given of the more important insect 
enemies of alfalfa, including methods of control. 

Insects attacking onions, H. A. Ballou {Agr, News [Barhados], 15 {1916), 
Nos. 366, p. 154, fig-1; 367, pp, 170, 171). —A brief account of the insect enemies 
of onions in the West Indies, of which the onion thrips ranks first in importance. 

The more important greenhouse insects, H. B. Wmss {New Jersey Bias. Bill. 
296 {1916), pp, 3-4^, figs. 33). —^This bulletin gives summarized accounts of tlie 
more important insect pests occurring in greenhouses, including control meas¬ 
ures. 

The animal parasites of man, H. B. Fanthaai, J. W. W. Steuhenb, and 
F. V. Theobald (Ncto York: WilUairi Wood d Co., 1916, pp. XXXII+OOO, figs. 
.^23).—This work is partly adapted from the fourth edition of Braun’s Die 
Tierischen Parasiten des Menschen, the English or third edition of which lias 
been noted (E, S. R., 17, p. 1011). 

Pollo%ving an account of parasites in general the protozoa are taken up In 
the first section (pp. 25-210) and in an appendix (pp. 733-752) by II. B. 
Pantham; the worms in the second section (pp. 211-482) and in an appendix 
(pp. 753-755) hy J. W. W, Stephens; and the arthropods in the third section 
(pp. 483-616) by F. V. Theobald. A supplement containing clinical and thera¬ 
peutical notes on the protozoa, worms, and arthropods (pp, 617-732); a bi!)I!og- 
raphy (pp. 756-835); and an Index (pp. 836-900) are also included. 

New Jersey^s insects, H. B. Weiss {Bci. Mo., 3 {1916), No. 4, pp. 385-388).— 
It, is stated that of the insects listed from New Jersey, namely, 10,530,, only 1.76 
per cent are really destructive. 
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Reports of tJie government entomologist, 1915 and 1916, C. Mason {Nyasa- 
land Dept Agn Ann. Epts. 1915, pp. 36-49; 1916, pp. 19-22 ).—^TLese reports 
record tlie occurrence of tlie more important insect pests of tlie years and tlie 
control measures applicable. 

Some new entomogenous fungi in St. Vincent, W. Nowell (Agr. Wews 
IBarhadosJ, 15 {1916), Wa. S63, p, 110 ).— Eeference is made to a new species 
of Oordyceps that attacks the larvse'Of CryptorhyncJms eorticalis, a species of 
Isaria on the larva of a root weevil, an undetermined fungus on tlie larvm 
and adults of tiie cacao thrips {Heliothrips riibrocmcta), and undetermineci 
forms on the West Indian peach and purple scales. 

The lesser migratory locust (Melanoplus atlanis), G. W. Hereick and C. H. 
Hadley, Je. (Feio York Cornell 8ta. Bui. S18 {1916), pp. 5-45, pis. 6, figs. 11).— 
The lesser migratory locust, a native species widely distributed in the ITnited 
States and Canada, has at times been a most destructive pest. In 1893 and 1894 
it caused considerable injury to crops in the western counties of New York 
State, and during the past three years certain sandy sections of Clinton, Warren, 
Saratoga, Fulton, and to a less extent other counties, were subjected to an ex¬ 
ceedingly severe outbreak. Rye, oats, and corn are said to have suffered the 
most, probably because they are the chief crops in the infested localities. 

Oviposition commences about the middle of July and continues until cool 
weather sets in. The young nymphs, which hatch out in the spring, undergo 
five molts before reaching maturity in June, there normally being but one 
generation a year in New York State. 

Control measures consist of fall and spring plowing of the breeding places 
to a depth of 6 or more inches, the use of the so-called Kansas poison bait, 
the hopperdozer, and spraying with arsenicals. 

Brief notes are presented on related forms in New York, including the red- 
legged grasshopper (M* femur-rubrum)^ the two-stripped grasshopper (M. Umt-- 
tatus), the clear-winged locust {Gamnula pellucida) the Carolina locust {Dis- 
sosteira Carolina), and the green-striped grasshopper {Chortophaga virkli- 
fasciata), 

A bibliographical list of S4 titles is included. 

The sugar-beet thrips, W. H. White {U. B. Dept. Agr. Bui. 4^1 {1916), pp. 
12, pis. 2, figs. 8 ).—A report of studies at Washington, D. 0„ of the sugar-beet 
thrips (Heliothrips femoralis), which is widely distributed in Europe and the 
United States, occurring principally in greenhouses. It has been taken outof- 
doors on sugar beets and sugar cane and has a large number of food plants. At 
an average mean temperature of 73° F. the eggs required from 12 to 14 days 
for development and the four nymphal stages required 4, 8, 1, and 5 days, re¬ 
spectively. It was found that a spray, consisting of nicotin sulphate 6 oz., 
fish-oil soap 4 lbs., and water 50 gal., destroyed all the adults and 95 per cent 
of the nymphs. 

Technical descriptions are given of its several stages and a bibliography of 
18 titles is included. 

The bedbug, C. L. Mablatt {V. B. Dept. Agr., Farmers^ Bui. 754 (1916), pp. 
12, figs. 4).-—This replaces the publication previously noted (E. S. R., 14, p. S74). 

The chinch bug outbreak of 1910 to 1915 , S. A. Foebes {Illmois Bta. Circ. 
189 (1916), pp. 3-59, figs. IS ).—This is a report of studies made during an out¬ 
break of the chinch bug, the first beginnings of which were seen in Illinois in 
the fall of 1909 and continued with growing intensity and gradually widening 
area until the spring of 1915, when it collapsed. 

“A careful computation of losses resulting, based upon a comparison of 
crop yields and crop conditions in 17 infested and 17 uninfested counties, shows 
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that tlie 3 deld of coriij wheat, and oats in these infested comities was dimiW' 
Isliecl by chinch bug infestation in the year 1914 as follows: Corn, $5,015,874; 
wheat, $1,35(5,039; oats, $41,071~-a total of $6,442,984. . . . 

‘'All analysis of the weather and other conditions for several years in the 
region where the chinch bug outbreak began, points to a conclusion that the 
immediate cause of its beginning ’was unusually hot midsummer weather, -with 
no excessive rainfall, occurring in a region in wliieli the food plants occu¬ 
pied a relatively large area, with winter wheat in especially large ratio, . , , 
The outbreak was brought to a conclusion in the spring and early Summer of 
1915 by heavy beating and flooding rains coming at times when the young bugs 
were hatching rapidly from the egg. 

“ The principal measures for the control of a chinch bug outbreak are the 
burning out of the insects in their winter quarters and their destruction at 
harvest time by means of impassable barriers and lines of post-hole traps 
placed beside infested fields of wheat. Although winter burning on a large 
scale proved impracticable in Illinois owing to wet and snowy winters, small 
scale field experiments with this operation, under conditions locally and teni- 
X)orari!y favorable, destroyed from 50 to 75 per cent of the chinch bugs under 
the harborage burned over.” 

Experiments made with a view to finding a better material than coal tar 
for making barriers against the escape of chinch bugs at wheat harvest re¬ 
sulted ill the selection of a petroleum product, a residue of distillation, con¬ 
taining 70 per cent of asphaltic materials and known as road oil No. 7. While 
a perfect substance for the purpose this material, however, has the disad¬ 
vantage that it is not on the market and must be made solely for this spe(*isil 
use. A farmer’s chance experiment made in 1912 showed that crude creosote 
■was almost as effective as coal tar or road oils, and it had the advantage that 
it could always be obtained without delay in any desired quantity from neur-by 
sources of supply, and so was the substance principally used during the last 
year or two of the outbreak. Experiments showed that creosote differed from 
coal tar and the road oils in the cause of its efiiectlveness, the latter being im¬ 
passable because they were thick and sticky, while the creosote repelled the 
Insects by odorous vapors given off. 

“Field experiments with practical operations, especially in 1010, 1911, and 
1912, showed that an effective barrier could be made and maintained at an ex¬ 
pense for labor and materials varying from $1.50 to $2 per day per mile, thc^ 
difference depending mainly upon the character of the season.” 

The false chinch hug and measures for controlling it, P. B, Mn;fJKi']N 
(Ch fif. Dept. Agr,j Farmers* Bui. 762 {1916)^ pp. 4 2).—A severe outbreak 

of the false chinch bug (Wysim ericw [angustatus'}) during Hay and June, 1010, 
especially in Kansas and Colorado, led to the preparation of this information 
I'egarcling control measures. 

Are scales becoming resistant to fumigation? H. J. Q 1 T 4 YL 15 {UnkK Oul. 
Jour. Agr.y S {1916)^ Wo. 8, pp, SSS^ SSlf, S58 ).—^The author discusses fumigation 
experiments with fruit from different sections showing apparently that tlie 
red scale in the Corona district is more resistant than in Orange County. 

Boot louse control, D. Hansen {U. 8. Dept. Agr., Bur, Plant Indus,, Worh 
Huntley mpt. Farm, 1915, pp. i6-iS).—Experimental control work witli the 
sugar beet root louse {PempUgus letm), accounts of which by Parker have 
been previously noted (E. S. B., 33 , p. 357 ), was carried on in cooperation 
with the Montana Experiment Station* 

Due to an unusually heavy rainfall in June and July the soil on, all the 
plats was thoroughly moist most of the time during the migration period and 
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the amount of injurious infestation on all the plats was comparatively small. 
As a result tests made of several methods of irrigation failed to give conclu¬ 
sive results. It is believed, however, that the results obtained in 1914 and 
1915 indicate that control by irrigation will be effective only in years when 
the precipitation is not above normal. 

In tests of plats of land, three of which had been in oats the previous year 
and six in beets, the infestation of the beets w’hich followed the oats was 70.S 
per cent and the percentage injuriously infested 4.7, while of those which 
foIiow;ecl beets only 28,9 per cent were infested in any degree and only 0.73 
per cent injuriously infested. These observations support the theory that the 
root louse usually does not hibernate in old beet fields. 

The grape leaf-folder, J. F. Steauss {U, S. Dept. Agr. Bill. 419 (1916), pp. 
16, pis. 4y d).—The author reports studies of the life history and habits of 
Desmia f uneralis made in the vicinity of Washington, D. G., during the course 
of two years. 

The injury -wliicii it causes, principally to the foliage of the gvape, has fre¬ 
quently been described since 1885. The larvm of the first brood have also 
been obseiwed to eat the blossoms and young fruit. As soon as it is large 
enough the larva folds the leaf, exposing the undersurface, and within the 
protection of this fold skeletonizes the upper surface. Later in the season 
the skeletonized leaf dries up and exposes the fruit to the rays of the sun, 
wdiich in case of a severe attack renders the fruit unmerchantable. 

The pest occurs in all regions of the United States where wild or cxiltivated 
grapes grow, and extends into a considerable portion of Canada, but it has 
not as yet, with occasional exceptions, assumed the proportions of a post of 
iruicli economic importance outside of the Central States between the latitudes 
■of 35 and 40°. It has been collected on the fox grape (Vitis lahrusea), 
southern fox grape (7. rotundifolid), 7. eordifolia, the Virginia creeper 
(Partlienocissm quinqmfolia), and two varieties of redbud (Ceixis canaderms 
and 0 . ehinensis). 

At W^ashington, D. 0., the greatest number of moths issued during the early 
part of May, but adults have been obtained the latter part of April, through 
May, and most of June. The eggs are usually deposited singly on the under¬ 
side of the leaf, along the midrib or other veins, or in the angles formed by 
the branching of the veins, and have also been found scattered over the grape 
canes. The eggs hatch in from 8 to 10 days. The larva, which molts six 
times, feeds almost continuously during the first three or four days between 
molts, being especially active at night. In the latitude of IVashlngton, there 
are t^vo generations each year. The majority of the first brood larvje pupate 
during July, the average length of time passed in the larval stage being about 
4 weeks. The larvie of the second brood begin to pupate in September and by 
the middle of October few, if any, are to be found in the leaves In the latitude 
of Washington. The full-grown larvse leave their shelters and drop to the 
ground, w^here they transform among fallen leaves, trash, etc., and in the case 
of the second brood, pass the winter as pupce. 

Seven hymenopterous and 3 dipterous parasites are recorded as having been 
reared by the author from the grape leaf-folder, of which notes are given on 
Apanteles canarsied, Meteonis dimUiatus^ PardianlonieUa ihs&iii, Sahrohracm 
johanmeni, and Exorista pyste. 

As regards control measures it is stated that vineyards regularly sprayed 
with arsenieals for the control of the grape rootwmrm, grape-berry moth, etc., 
will be practically free from injury by the grape leaf-folder. Inhere it has 
been troublesome in previous years, it is recommended that the vines be 

76601°—17-5 
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sprayed with arsenate of lead at the rate of 2 lbs. of the paste or 1 lb. of the 
powdered article to 50 gal. of -water, shortly after the blossoms ha¥e fallen. 

A bibliography of 26 titles is included. 

Tinea cloacella as a mtisliroom pest, A. Khaussk {Ztsehr, Fomi; iL Jagiho., 
48 (1916), No. 2, pp. 78“78, figs. 12). —^This I’eports morphologicni and biological 
studies of T. cloacella^ which wars found to develop in an edilde imisliroom, 
Bolcf/m cd'uUs. 

Experiments during 1915 in the destruction of fly larvee in liorse manure, 
B\ O. Cook and R. H. Hutchison {U. B. Dept. Agr. Bui. JfOS (1916)^ pp. 20).— 
Tills bulletin reports the results of investigations carried on during 1915 in 
continuation of those of 1913 and 1914, previously noted (E. S. R., 33, p. 455). 
Biiriiig the fly season the larvicidal action of infusions of 18 plant materials 
was tested, none of which, with the exception of hellebore, was sufficiently 
economical and effective to be classed as a practical larvicide. 

Summarizing the results of the three seasons’ work, it is stated that borax, 
used at the rate of | lb, to 10 gal. of water and sprinkled over 8 bu. of manure, 
is the least expensive and the most effective larvicide. It is pointed out that 
caution should be used, however, in treating manure to be used for agricul¬ 
tural purposes because of the injurious action on plant growtli of excessive ap¬ 
plications of borax. Powdered hellebore, used at the rate of 0.5 lb. to 10 gal. 
of water on 8 bu. of manure, is an effective larvicide and without action on 
plant growth. The indications are that calcium cyanamid, acid phosphate, and 
kainit mixtures can be used as effective larvicides if 0.5 lb. of calcium cyanamid 
is present in the mixture per bushel of manure treated. 

The response of the house fly (Mtisca domestica) to ammonia and other 
substances, C. H. Riohaedson (Nett? Jerseg Stas. Bui 292 (1916), pp. .8-7.9),— 
The studies here reported, preliminary accounts of which have been previously 
noted (E. S. B., 34, p. 160; 35, p, 466), have led to the following conclusions: 

House flies are attracted to fermenting organic substances largely by the 
odor of ammonia, a product of this fermentation. Ammonia attracts a |)re- 
ponderance of females. Mies can be induced to oviposit upon certain substances 
near which ammonia is volatilized. Flies lay their eggs by prof(M‘once In 
organic substances w-hich are capable of furnishing food for their larvjc and 
they have some power which enables them to detect such substances. Butyric 
and valerianic acids augment the oviposition response of the house iiy to 
ammoniated cotton. 

Flies and their relation to epidemic diarrhea and dysentery in Foona, 
J. Mobison and W. D, Keyworth (Indian Jour. Med. Resenreh, S (1916% 'No. % 
pp. 619-627, figs. 8).—“The evidence indicates that flies, in spite of their iiuni- 
her, do not contribute appreciably, if at all, to the mortality in the. nativo city 
of Poona, or to the annua! epidemic of gastro-intestinal disease in Poona can¬ 
tonment.” 

^ ^Report of the] department of entomology, H. T. Fernald (M(ismeh'me4fs 
Sfa. Rpt. 1915, pL 1, pp. 65ar~^8a ).—^This brief report of the work of the your 
deals particularly "with the strawberry crown girdler (OtiOTThgfichus owtus),. 
wRich in the spring of 1915. appeared in enormous numbers in a forest nursery 
and caused an estimated loss of over $15,000. Examinations made of beds of 
2-year-oM w^hite pines, the tops of wliich were turning browni, showed that the 
larvm had girdled the stems and roots at from 1 to 3 in. below the surface of 
the pound. In addition to white pine, the red pine, Scotch pine, Jimpems' 
trirgmwm, blue, Douglas, and Norway spruce, and even sugar maple seedlings 
of the 2-leaf age were attacked, and in many cases severely injireci When 
first examined, on May 15, the larvae were nearly mature and most of them 
pupated within two weeks thereafter. The beetles were appearing, by the mkP' 
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die of June and were at their maximum abundance about July 7. The evidence 
•would indicate that in this infestation at least some portion of the larval feed¬ 
ing took place in the fall and w’as resumed in the spring, and that the adult 
period of life extended over several months. 

Examinations of beds that had been stripped of plants and cultivated every 
two or three days as recommended showed numerous dead pupm, but indicated 
that some larvas at least pupated lower than a harrow would reach. This led 
to the recommendation that plowing be done once or twice in order to reach the 
more deeply-placed pupse. Later when the beetles emerged trapping methods 
were resorted to wuth considerable success, weed piles placed between the beds 
having proved more effective than the use of boards or burlap. The use of re- 
pellants was recommended and it is advised that beds cleared of plants be not 
reset until the adult beetles disappear. 

The soy bean stem borer, H. L. Dutt {Agr, Jour. Bihar mid Orissa lindia], 

{1915)i No. 1, pp. 52-56t figs. 3). —^With the introduction of the soy bean on 
an experimental scale at Sabour a cerambycid beetle of the genus Nupserha 
has ai^peared and become a source of serious damage. An account is given of 
its life history and habits, together with recommendations as to the prevention 
of injury, and remedial measures. 

B-hynchopliora or weevils of northeastern America, W. S. Blatchlet and 
C. W. Leng {hidiaimpolis: The Nature PuUishing Co., 1916, pp. 682, figs. 155 ).— 
This volume, following the plan adopted in the senior author’s Coleoptera or 
Beetles of Indiana (E. S. R., 24, p. 259), furnishes keys to the families, sub¬ 
families, tribes, genera, and species of Rbynchophora. A total of 1,084 species 
are described as occurring in the United States and Canada, east of the Missis¬ 
sippi River. The description of each species is followed by notes on its distri¬ 
bution, food, habits, etc., so far as known. The classification used is mainly 
that of LeConte and Horn, modified %vhere necessary by recent studies. 

A bibliography of the principal works to which reference has been made in 
the text, and an index to the plants mentioned, to the families, subfamilies, 
tribes, and genera, and to the new genera, species, and varieties, are included. 

The cottonwood borer, F. B. MnmmEN {U. S. Dept. Agr. Bui, 424 (1916), 
pp. 7, pL 1, J).-—This is a report of studies of Plectrodera scalator in cot¬ 

tonwood (Populus deltoides) and willow (Salm alba) made at Garden City, 
Ivans., in 1913. 

The eggs are deposited in the trunks of cottonwoods at or a little below the 
surface of the ground, principally during July and August. The young larvae 
cut the bark and prevent the sap flow and the large larva tunnel the wood, 
thus weakening the resistance of the trees to the wind. The adults emerge from 
about the middle of June to the first of August of the second summer following 
emergence from the eggs. 

It is pointed out that oviposition in shade trees may be prevented by screen¬ 
ing the bases and directions are given for the preparation of such screens. 
“ The young larva can be removed before they injure the trees severely if the 
remedial work is done during the first two weeks of September, but removal 
of the large larva from deep tunnels often injures the trees more than would 
the larva if allowed to remain and complete their development.” 

The southern com billbug, Z. P. Metcalf (N. C. Agr. Bad. Serv. Giro. 19. 
(1916), pp. 21, figs. 13). —This is a summarized account of a pest that is a very 
destructive enemy of corn in the eastern part of North Carolina. Reports of 
studies made of this insect by Smith in North Carolina (E. S. B., 29, p. 56), 
Kelly in southern Kansas and northern Oklahoma (B. S. R., 25, p. 159), and 
Hayes in southern Kansas (E. S. R., 35, p. 760) have been previously noted. 
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Tlie baiaaiia weevil, H, A. Balloxj {Agr. News IBarhadosJ, 15 (1916), Ao. 
S&If, p, 123 ).—It is reported that the banana weevil (Spliemphonis [Cosin-o- 
polites] sordklus) has appeared in some numbers in certain districts of 
Jamaica. 

Productive beekeeping’, F. G. Petxett {FhUadclphia and London: J, IL Inp- 
pimott Vo., 1916, p|). XIV~\-302, pi, 1, figs. 131 ^),—In this volume the stnie 
apiarist of Iowa considers modern methods of production and marketing of 
honey. 

Bees and liow to keep them, F, W. L. Sladen {Canada Bxpt. Farms Btil. 26, 
2. ser, (1916), pp. 56, pis. 4, fi^gs. 24 )>—^This replaces the bulletin previously 
noted (E. S. R., 27, p. 662). 

Fifteenth annual report of the Illinois State Beekeepers^ Association, com¬ 
piled by J. A. Stone (Ann. Rpt. III. Beekeepers'' Assoc., 15 {1915), pp. 117, pk 
1, figs. 9). —^This report (B. S. B., 35, p. 467) includes a paper on Outdoor 
Wintering (pp. 51-oS), by E. F. Phillips. . 

Bocky Mountain spotted fever.—report of laboratory investigations of 
the virus, L. D. Fricks (Pul). Health Rpts. lU, S.], SI (1916), No. 9, pp. 516- 
521, fig. i).—A report of studies of the causative organism of the disease, 
which is transmitted by Dermaceiitor venustus. 

FO-OBS—HUlfAN NTJTEITIOM. 

The nutritive properties of corn, A. G. Hogan {Jour. Biol. Cfwm., 21 (1916), 
No. 1, pp. 193-208). —Feeding experiments with laboratory animals (rats) are 
reported in an attempt to determine the nature of the deficiency of an exclu- 
sive diet of maize. The problems studied include the adequacy of the inorganic 
constituents, the adequacy of maize proteins, and the presence of growth acces¬ 
sories. The results of the work are summarized by the author as follows: 

The evidence indicates that when corn is fed to rats as the sole dietary the 
mineral constituents are the first limiting factor, and then the protein. In 
the case of swine these findings are apparently reversed. Protein is here the 
first limiting factor, and then the mineral element. The data also indicate that 
the corn proteins are less efficient for growth than casein. The addition of lysin 
and tryptophane to maize did not increase its efficiency for growth. The addi¬ 
tion of some of the adequate proteins (egg white) seemed of only slight benefit. 
In view of these facts it seems possible that one of the limiting :fa,ctors in corn 
as a food for growing rats is one or more of the growth accessories. 

** Young rats on a corn diet grow more rapidly when the gi’ain is supple^ 
mented with casein than wdien supplemented wdth egg wfifite. Tbis observti- 
tion assumes added significance since food mixtures containing protein-free 
milk, butter, and egg -white are more efficient for gi’owth tluin mixtures of 
corn and egg white, even though the protein of the corn mixture funiishea a 
relatively higher percentage of calories than does the protein of the more effi¬ 
cient diet. 

^'Autoclaved corn mixtures failed to maintain body weight, and ultimate 
failure resulted. 

" Since swine grow rapidly on a mixture of corn and egg white, it is believed 
that corn contains sufficient of the growth accessories for normal growth in 
swine.” 

The nutritive value of yeast, polished rice, and white bread, as determined 
by experiments on man, C. Funk, W. G. Lyle, D, McOaskey et al. (Jour. 
Biol. CMm., 27 (1916), N'o 1, pp. 173-191). —In the investigation here reported 
four normal men were given a diet of yeast, white rice, and bread. 
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It was found iia the experiments where yeast was taken for nearly two weeks 
that it was insufficiently utilized, the nitrogen content of the feces being high, 
and in some instances undigested yeast was detected in the feces. The authors 
state that yeast, on account of its high purin content, “ causes a distinct rise 
of uric acid in the blood, and for this reason can not be used to the exclusion 
of all other food.” 

The experiments with vitamin-free food, in the form of wffiite rice and white 
bread, confirmed the results of other investigators -who found that to obtain the 
positive nitrogen balance more wiiite bread is required than whole wheat 
bread or potatoes. This positive balance occurred in spite of the low nitrogen 
content of the feces and indicated good resorption. The experiments were not 
of sufiiclent duration to determine whether the low value of the vitamin-free 
food was due solely to the absence of vitamins. 

As' a result of the investigations the authors conclude as follows: 

“Yeast can not very well be recommended as a sole protein source, as a 
large part of the yeast nitrogen apparently has no food value. It is badly 
assimilated and occasions a rise of uric acid figures in the blood. The amount 
of nitx'ogeii wdiich would be fully adequate in the form of potatoes was proved 
to he insufficient with yeast. This also applies to . . . [the] experiment with 
white bread and white rice. . . . [The authors] were unable in . , . [their] 
experiment to get a positive nitrogen balance by the addition of vitamin.” 

In the authors’ opinion the investigation does not warrant the verdict that 
yeast possesses no value in dietetics. There are a number of complex factors 
which must be taken into consideration, such as problems of personal idiosyn¬ 
crasy as to the taste and methods of administration of the yeast and questions 
of amino acid synthesis after the yeast protein and purin bases have entered 
the organism. There Is need of further research to determine how far anaerobic 
yeast can be made of any supplementary metabolism value when consumed In 
conjunction with other foods to remedy dietetic deficiencies. 

Bye flour and rye bread, E. Beaun (Northwest. Miller, 108 (1916), d, 
pp. 513, 51 Ji, figs. 7). —The author discusses the difference in treatments neces¬ 
sary for rye and wheat flour sponge, and describes methods for making Bus- 
siaii black bread, German black bread, Pomeranian barley bread (“gerstel 
brot”), and pumpernickel. 

Some tests of flour made from Egyptian wheats, P. Hughes (Min. Agi\ 
Egypt, Tech, mid Sol. Bern. Bui. 10 (1916), pp. 1-9, figs. 5). —^The “strength” 
of various Egyptian wheats was estimated by noting the size of the loaf as 
determined by the measurement of the gas evolved on fermenting flours with 
yeast. 

The strength and nitrogen content of Indian wheat was found practically the 
same whether grown in India or Egypt Red grains seemed to have a greater 
strength and greater nitrogen content than white grains, perhaps due to the 
time of harvesting. The addition of mineral manures to the soil increased 
the amount of fermentable material by nearly SO per cent, although the nitro¬ 
gen content remained practically unchanged. No actual baking experiments 
were made. 

[Inspection of shellfish] (Maine Sta. Off. Imp., 78 (1916), pp. 41-52). —Data 
are given regarding the examination of samples of clams, scallops, and oysters, 
purchased in the fall and winter of 1915 and 1916. The effect upon the nutri¬ 
tive value of soaking or floating shellfish in fresh water is discussed, standards 
are given regarding the sale of shellfish, and a statement as to administration 
made by A. M. G. Soule. 
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Studies on growth—III, Tlie comparative value of lard and butter fat in 
gTOwtli, C, Funk, and A. B. Macaklum {Jour, Biol, C'hem,^ {IdM), No, 1, pp. 

figs. 2 ).—Tlie experiments reported in this paper were carried out to 
clilerioine the relative value ot hml ami butter fat as the fat frjiction of the 
artificial, diets studied in previous work in this series (K. S. It, 34, p. 561 )„ 

If laliorntiiry a.iumals (rats) were maintained on a diet containing dried, 
powdered yeast and lard as the fat component, they grew normally for from 
GO to 90 days but eventually displayed scorbutic symptoms. This eoiidltion 
teriidiiated fatally if the diet was not changed. By substituting moist yeast 
or aiitoiyzed yeast for the dried preparation the rats could be maintained upon 
the diet for a longer period. Similar results were obtained by adding to the 
drinking water orange juice (which has neither growth-promoting nor main¬ 
taining properties unless supplemented by yeast). 

The diets in which butter partially or wdiolly replaced lard had a slight 
superiority over those containing lard alone. This superiority was more than 
could be explained by the antiscorbutic properties of the butter. Even in this 
case the existing deficiencies were not entirely corrected, since many rats de- 
el Ined on the diet. Bats which failed on lard did not always recover on a 
diet containing butter. 

It appeared possible also that yeast, on account of its high content in purins, 
and perhaps other constituents, was not an ideal addition to the diet in 
experiments of long duration, even in spite of its marked growth-promoting 
power, ‘‘The impaired nutritive value of heated casein does not seem to be 
due to destruction of amino acids but to destruction of vitamins.” 

Studies on growth.—IV, The action of yeast fractions on the growth of 
rats, 0, Funk and A. B. Macallum {Jour. Biol. Cliem., £7 {1916), No. i, pp. 
6S-70, figs. S).—Attempts were made to separate out a physiologically active 
fraction from yeast, which would stimulate the growth of young laboratory 
animals (rats). This was suggested by the close relationship existing between 
the beri-beri and growth problems. The authors state that the same experi¬ 
mental difficulties encountered in the investigation of the beri-beri vitamin were 
encountered in this study, and that the problems of neither beri-beri nor 
growth will he solved until more adequate methods for the isolation of tiie 
vitamin are available. 

The fractionation of yeast with phosphotungstic acid shows that the growth- 
promoting substance is carried dowm with the precipitate, and a large part of 
its activity i,s lost during the fractionation.” 

The isolation of a growth-producing* substance from sheep pancreas, W. M. 
Eddy {Jour. Biol. Cheni., 27 {1916), No. 1, pp. IIS-MG, figs. 9). —In attcmipting 
to establish the presence of a vitamin in the water-soluble portion of the alco¬ 
holic extract of sheep pancreas, feeding experiments were made with laborattiry 
animals (rats). The following solutions were used: A filtered water-soluble 
portion of the alcoholic extract of pancreas; Ifioyd’s reagent after shaking ^vith 
the water-soluble portion of the alcoholic extract; the filtrate from the 
water-soluble portion after treatment with Lloyd’s reagent; and the phosplio- 
tungstic precipitate of the water-soluble portion after the removal of phospho¬ 
tungstic acid with amyl alcohol. 

The results of these experiments seemed to prove that the water-soluble 
portion of the alcoholic extract of pancreas contains a substance capable of 
inducing marked increase in growth. This substance, which is neither a pro¬ 
tein nor a fatty substance, is removed from the extract without loss of power 
by treatment with Lloyd’s reagent, -and is also precipitated by phosphotungstic 
acid. Amino nitrogen determinations made on the different solutions used 
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indicated that the growth stimulation is something other than amino-acid 
stimulus. 

The study of certain dietary conditions bearing on the problem of growth 
in rats, G. B^unk and J. Poklop {Jour. Biol. Chem., 27 (1016), No. 1, pp. l~lJ^i 
figs. 4 ).— This paper presents data obtained in observation of several hundred 
laboratory animals (rats), regarding the influence exerted by various sub¬ 
stances, which bring about a better condition of the laboratory animals not 
only from the standpoint of nutrition but from the standpoint of correcting 
deficiencies in diet. The results obtained are summarized as follows: 

“ By an addition of milk or yeast to the normal diet, the growth of rats can 
be accelerated. Oats in dry state or subjected to germination proved to be 
an inadequate diet for young rats. Yeast can not substitute the casein in the 
diet and this very likely because of its toxic properties. Young rats grow less 
when milk instead of yeast is used in the diet, and they do not grow at all on 
orange juice as addition. Using Lloyd’s reagent for precipitation of the growtli- 
l)romoting substance from autolyzed yeast, it was found that by this process 
the separation seems to be not complete; furthermore, the yeast loses some of 
its original value as a stimulant to growth.” 

Dietetic deficiency, H. H. Geeen (Bo. African Jour. Sci., 12 {1916), No. S, 
pp. 289-308). —A summary and digest of data regarding the relation of so-called 
vitamins to the following deficiency diseases: Beri-beri, scurvy, pellagra, rickets, 
and osteomalacia, and lamziekte and other deficiency diseases of cattle. 

Studies in creatin metabolism.—I-IV, F. P. Undekhill and E. J. Baumann 
{Jour. Biol. Chem., 27 {1916), No. 1, pp. 127-139, I 4 I-U 6 , 147-150, 151-160).— 
Four papers are presented. 

I. Possible interrelations between acidosis and creatin elimination. —In the 
experiments here reported laboratory animals (rabbits) were fed upon diets 
containing an adequate carbohydrate supply, but of such a nature that one diet 
would yield ash of pronounced acidity, another a distinctly basic ash, and a 
third type of diet consisting of a mixture of the two. The acid-producing foods 
were whole oats and cracked corn, and the base-producing food was fresh 
carrots. 

It was found that upon a diet of oats and corn furnishing an adequate sup¬ 
ply of carbohydrate creatin appeared promptly in the urine of the animal. 
This phenomenon was associated with marked acidosis as measured by the 
hydrogen ion concentration of the urine. Oats and corn were found to be pro¬ 
nounced acid-producing foods, but if a base-producing food, such as carrots, was 
fed to rabbits with creatinuria this symptom disappeared, as the urine became 
alkaline. 

The protein per se is without special significance in the phenomenon under 
discussion; for upon a diet consisting of oats, corn, and carrots creatin fails 
to ai^pear in the urine, and the reaction of the. latter remains alkaline. Equally 
significant is the further fact that the ingestion of hydrochloric acid with the 
mixed diet causes the appearance in the urine of significant quantities of ere- 
atiii. Simultaneously, the hydrogen ion concentration of the urine is markedly 
increased. 

*‘The conclusion seems justified that there is an interrelationship between, 
acidosis and creatin elimination. Creatin in the urine may prove to be an index 
of a condition of acidosis in the organism.” 

II. The influence of alkali upon creatin elimination during inanition. —Data 
are reported regarding the influence of starvation upon the hydrogen ion con¬ 
centration in the urine of laboratory animals (rabbits), and also the infiuence 
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of tile aclministratloii of alkali axxai creutin elimination (iiiriiig- iDanitioiL TIh^ 
results of tlie experiments are summarized as follows: 

^‘Adiiiinistratloii of alkali during the earlier days of stnrvni/ion may greatly 
diminish or completely abolish the creatiiiuria of that eoiidliion. Liiter In the 
period of inanUJon introduction of alkali may iKd: show us nuirkeri an iiillueiM^e 
upon the existing crea Ilnur la. The results of these exxkndmc'nts lend siiijport to 
the hypothesis that there exists a relationshii) between acidosis juid c?reatii'i 
elimination/’ 

III. Tim influence of alkali upon the creaWmria of phlO'Win glyeosiiria.--Tlie 
effect was studied of the administration of relatively large quantities of sodium 
bicarbonate upon the creatlimria in the case of plilorizinized dogs. The results 
obtained showed that “the administration of relatively large quantities of 
sodium bicarbonate is without appreciable influence upon the, elimination of 
creatia during phlorizin gljmosuria,” This is true whether or not the animal is 
in a state of complete phlorizination. The authors conclude that more than 
one factor may govern the mechanism leading to creatiniiria. 

IV. The relaMomMp of ereatinuria to carhohydrate metahoUsm and acido¬ 
sis.—The experiments reported in this paper were for the purpose of deter¬ 
mining whether creatin may be excreted in the urine, under circumstances 
where carbohydrate depletion prevails, without an accompanying acidosis. 
A study was made of the creatiniiria induced by hydrazin in the case of the 
dog as an example of such carbohydrate deficiency. The results of the experi¬ 
ments are summarized as follows: 

“The subcutaneous administration of hydrazin to dogs induces a marked 
creatinuria which in general closely parallels the period of hypoglycemia 
provoked. These observations corrobate the results of previous investigations. 

“ During the period of hypoglycemia and most marked creatinuria tlie 
hydrogen ion concentration of the urine is greatly depressed—even to the 
point of marked alkalinity. The alkalinity is probably due to the presence 
of carbonates. 

“The relationship of hypoglycemia and alkalosis again emphasizes the 
significance of acid-base equilibrium in the regulation of the blood sugar 
content. 

“ The results here presented make it evident that creatin elimination in the 
urine may be induced by at least two different sets of conditions: (1) Creatin 
may appear in the urine in states of acido.sis where earboliydrate <ld!ci<m(y 
is not involved, and (2) creatinuria may be present during carbohyilrat^e 
deficiency even in the absence of acidosis.” 

Alterations in the output of certain urinary constituents as detennined 
by changes in the character of the diet, F. 1^, UNDnEHn.L and L. J. Bogkiit 
{Jour. Biol. Vhem.j 27 (1916), No. i, pp, .—In view of the hicts 

in the above investigation—that changes in the churticteer of the diet may 
result in the appearance or the disappearance of creatin in the urine—experi¬ 
ments w^ere carried out to determine whether these changes in the diet would 
result in changes in the output of other urinary constituents, conskleratioii 
being given to the differences in intake of various components of the diet. 

It was found that “ upon a diet of corn and oats the output of phosphorus 
in the urine of rabbits is far in excess of the intake of this element in the 
food. Since the hydrogen ion concentration of the urine is very high under 
these circumstances, the great excess of phosphoric acid in thx^ urine may be 
regarded as a method of regulating acid-hase equilibrium in the body of the 
rabbit. 

“Ammonia excretion is variable under changing conditions of diet, and 
although it appears that this base may function as a neutralizing agent at 
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times further experiments are necessary before the laws of ammonia exerelioa 
in the rabbit can be formulated. Calcium eliminatioii is too variable to justify 
inferences being drawn under the experimental conditions. 

“The results obtained indicate that the crealinuria observed upon a grain 
diet can not be explained upon the hypothesis of food insufficiency.” 

The volume of urine in young healthy adults on a constant diet, T. Addis 
and 0. K. Watanabe {Jour. Biol. Gliem., Tt {IdlQ), No. I, pp. 267-272). —In 
connection ‘With the above investigation a large amount of data was obtained 
regarding the volume of urine of subjects on a constant water intake, which 
are summarized as follows : 

“The volume of urine in normal individuals on a constant diet wnth the 
same W’ater intake is extremely variable for any single day or part of a daj'. 
The average volume of the last three days of the diet, when the water intake 
was 2,070 cc. varied in 20 individuals from 1,013 to 1,712 cc. for a 24-hoiir 
period, from 684 to 1,195 cc. for the first 12 hours of the day, and from 501 
to 788 cc. for the first 8 hours of the day. The percentage of the 24-hour 
volume excreted during the 12 hours of the nigiit did not exceed 47 per cent 
in any subject. . . . 

“An increase of 1,000 cc. a day in the w<ater intake more than doubled the 
volume of urine but did not appreciably increase the rate of urea excretion. 

“An increase in the rate of urea excretion induced by the ingestion of urea, 
the water intake remaining constant, was accompanied by a considerable in¬ 
crease in the volume of urine.” 

The rate of urea excretion.—A criticism of Ambard and WeilPs laws of 
urea excretion, T. Addis and G. K. Watanabe (Jotir. Biol. Chcm., 2Jf {1916), No. 
S, pp. 202-220). —From a study of the relationship betw'een the concentration 
of urea in the blood and the rate of urea excretion, when the concentration 
of urea in the urine is the same, and the relationship between the concentra¬ 
tion of urea in the urine and the rate of urea excretion, when the concentra¬ 
tion of urea in the blood is the same, the authors concluded as follows: 

“ The rate of urea excretion in man varies under physiological conditions in 
a manner which can not be explained by the concentrations of urea in the 
blood and urine. Tliere is a tendency for an increased rate of urea excretion 
to exist -with higher blood urea concentration in cases in which the urine 
concentration is the same, and for an increased rate of urea excretion to be 
accompanied by a lowering of the urea concentration in the urine in cases 
in which the blood concentration is the same. This relationship, however, is 
one wdiich is frequently obscured, even in individuals under the same con¬ 
ditions as regards nitrogen and water intake. Other factors tliaii urea con¬ 
centration are important in determining the rate of urea excretion by the 
normal kidney.” 

The rate of urea excretion.—The rate of excretion of administered urea 
in young healthy adults on a constant diet, T. Addis and 0. K, Watanabe 
(Jour. Biol. €hem., 27 (1916), No. 1, pp. 21)9-266). —A study was made of the 
rate of excretion of urea administered to young, healthy adults who %vere on 
a constant diet, the aim being to obtain detailed information regarding the 
range of variation in the function of a normal kidney under normal conditions. 

In 39 experiments no evidence of variability in kidney action was obtained 
in the work of excreting performed urea added to a constant diet. From this 
it is concluded that a normal kidney under constant conditions possesses a 
high degree of constancy of function. 

“ The rate of excretion of the administered urea during successive periods ot 
the 24 hours showed that the repetition of large doses of urea did not elicit the 
condition which has been described as ‘ kidney fatigue.^ 
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A fraction of tlie urea wliidi was administered remained in tlie body after 24 
lioiirs. This urea was not retaiiUMl hecaiise of any failure on the [Kirt of itie 
kidneys to eliminafe it, for the anioimt retained was no larger wIk?ii 40 than 
when 20 gin. of urea were taken.” 

Tlie interrelations of blood fat and blood sug'ar content of clogs under 
the influence of hydramn, F. P. Underhill and K. J. IUumann [J(nu\ lUoL 
Cliem,, 27 (1916), No. 1, pp. 169-172).'—Tha object of this investigation was to 
determine the relation of t!ie fat content to the sugar cont(ait of the idood in 
the ease of laboratory animals (dogs) under the influence of hydrayin, wliicdi 
results in a low blood sugar content and the loss of giycogeii from both tiu^ 
liver and muscles, and induces a so-called “ fatty ” livei% 

The experiments showed that during the first days of fasting there was a 
tendency for the blood fat to decrease. This period was followed by one in 
which there was an increase of fat content up to approximately the initial 
value. During the interval of inanition studied there appeared to be little or 
no relation bet^YeeTl the blood fat and blood sugar content. 

“ In hydrazin poisoning blood fat is markedly increased, tiie maximum lading 
coincident with the condition of hyiioglycemia characteristic of hydrazin. 
Blood fat returns to the fasting value as the sugar of the lilood regains tlie 
normal.” 

The toxicity of carotin, H. G. Wells and O. F. Hedenbitrg (Jour, BioL 
ChenK, 27 (1916), No. i, pp. 213-216). —The authors describe the method of 
preparation from fresh carrots of the pigment carotin used in the expi^riments 
reported, in which the toxicity of carotin was determined in the case of labora¬ 
tory animals (guinea pigs) given intraperitoneal and intradermic injections of 
the substance dissolved in olive oil. The doses of carotin injected were imicli 
larger than the amounts which can be obtained from any food, the larger doses 
being as much as that contained in 200 kg. of flour. 

These experiments indicate that even in relatively very large doses carotin, 
whether in its natural state or saturated with chlorin, is almost entirely devoid 
of toxicity. Such large amounts as 20 mg. injected hitradermiciilly (.muse only 
a local edema and inflammation, but no necrosis.” 

Clinical calorimetry.—The number of places of significant figures 
in the data of metabolism experiments, F. 0. GKriiAR'r, E. DuP*ols, and 
G. Lxjsk (Jour. Biol Chem., 27 [1916), No. 1, pp. 2/7--»l).—ThrtH> factors ari‘ 
discussed as influencing the number of places of significant figures in data. 
These are the accuracy of the analytical results, the possible errors in IIh'^ 
methods of calculation, and the significanee of the faulings. It is concluded that 
the analytical error in metabolism work is seldom much less than 1 pm* c(mt 
and that a variation of 1 i)er cent in the results of an experiment would not 
change its significance or affect its interpretation. 

** For these reasons, it seems unnecessary to publish more tliaa three signifi¬ 
cant figures in the tables of data and in some cases it is not worth whili^ to 
publish more than two. In order to avoid the accumulated rtfieetion error it Is 
advisable to retain four figures wherever possible in the calculations and 
the fourth digit only in the final result.” 

A table is given showing the number of places of significant figures adopted 
as standards in the publication of metabolism data. 

For earlier work in this series see E. S. R., 35, p. 369. 

AHIMAI PEODUCTIOl. 

Meat sittiation in the United States.—V, Methods and cost of marketing 
live stock and meats, L. I}. Hall, F. M. Simpson, and S. W. Doty {'(I Depl 
Apr. Rpt. 113 (1916), pp. 98, ph. 20).—In this fifth report of this series (K S. 
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R., S5, p. 666) only those phases of the marketing of live stock and meats which 
bear most directly upon the economic aspects of the meat situation are con¬ 
sidered. The report sets forth the results of studies recently couductCHl hy 
the Office of Markets and Rural Organization, supplemented hy data from other 
sources. 

The objects in view In the investigations w^ere to define and differentiate the 
principal methods by which live stock is marketed in the IJnited States; to 
show the present relative importance of the several methods in the country at 
large and in the different States and agricultural regions; to analyze the more 
prominent items of cost involved in the various stages of the marketing of 
live stock and distribution of meats, with special reference to the reduction of 
cost through improvements in marketing methods and facilities; and to com¬ 
pare the margins or relative returns realized by each of the important classes 
of interests that participate in the movement of meat products from producers 
to consumers. The kinds of meat animals considered in the report are cattle, 
hogs, and sheep. 

“ Three general methods of marketing are open to producers of meat animals: 
First, through the large public stockyards and packing centers; second ,by 
means of local butchers and packers; and third, in the form of farm-prepared 
meats. . , . Estimates show that about one-half of the beef cattle, two-thirds 
of the hogs, and four-fifths of the sheep and lambs marketed pass through the 
large central markets; one-third of the beef cattle, one-twelfth of the hogs, and 
one-eighth of the sheep and Iambs are sold for local slaughter; one-tenth of 
the beef cattle, one-third of the hogs, and one-twentieth of the sheep and lambs 
are slaughtered on farms and ranges. . . . 

In the United States relatively more sheep are shipped in carload lots by 
owners than any other class of live stock; cattle follow second, hogs third, and 
calves fourth. More hogs are marketed by local dealer-shippers than other 
classes of live stock, and calves, cattle, and sheep follow in the order 
named. . . . 

“ Cooperative live-stock shipping associations bring greater net returns to tbe 
farmer because of the reduction of marketing expenses and the realization of 
actual market prices. These associations also have educational features which 
are of importance to any community having live stock to market in small 
lots. . . , 

“ Direct marketing will remain an important factor in those jiarts of the 
country remote from centralized markets. . . . 

“Average freight rates on live stock for the years 1911-1913 were 10 cts. per 
hundredweight for eastern or official territory, 11.9 cts. for southern territory, 
and 14.9 cts. for western territory. Replies to inquiries show that train 
service is satisfactory in a majority of cases. The total claims for live stock 
loss and damage in transit on 27 railroads amounted to $1,245,477.81 during the 
fiscal year 1913-14. . . , 

“ The largest single factor in the marketing of meat animals in the United 
States is the system of centralized live-stock markets. These markets not only 
are a medium through which live stock is sold for slaughter, but a large pro¬ 
portion of Stocker and feeder cattle also passes through them. The terminal 
charge at most centralized markets is $2 per car. Yardage Is 25 cts. a head on 
cattle, 10 cts. on calves, 8 cts. on hogs, and 5 cts. on sheep at a majority of the 
markets. Commission charges are 60 cts. per head on cattle, 25 cts. on calves, 
20 cts. on hogs, and 10 cts. on sheep at most markets. 

“Wholesale slaughtering and meat packing constitute the chief outlet for 
market stock suitable for slaughter. The most extensive development of meat 
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packing Is foxiiicl at Cliicago and Missouri River points. . . . Rnhiic abattoirs luive 
lieeii established In 22 cities in 13 states. Seven of ibese ('siablisliineiit.s are 
owned and operated by the city, while the remaining 1.5 are owaied privately ami 
operated inicler city inspection. Local pmdving houses are dislrihuixMl mainly 
in the more important live-stock ju’oducing States and in secitons remote' from 
live-stock markets and packing-house centers. OooT>eratlve packing houses 
recently have been promoted in a number of communities in six Stat;es. . 

*‘The marketing of farm-prepared meats, although comparatively limited 
ill relation to the industry as a whole, is practiced more or less in almost all 
parts of the country. The curing of meat at ice plants is a recent development 
in local marketing in the South. . . . The parcel-iiost method of inarkei nig 
meat is limited in comparison with the other methods, yet the amount thus 
marketed is considerable as a sum total, 

“ The correlation between average live-stock and meat prices is closer than 
generally is understood., Daily fluctuations in live-stock quotations frequently 
are large and abrupt and constitute one of the most adverse features of live¬ 
stock market conditions. Meat prices from day to day tend to follow general 
averages of previous years more closely. The results of investigations o,r the 
marketing of 9 lots of cattle through centralized markets show that from 
54 to 85 per cent of the gross returns was received by the stockmen, from 2 to 5 
per cent was absoidied by marketing expenses, 2 to 9 per cent was received gross 
by packers, and 8 to 33 per cent by retailers. The retailers’ gross margin, as 
shown from the results of marketing locally five shipments of cattle, varied 
from 15 to 38 per cent of the gi’oss returns. From 62 to 84 per cent of the 
gi*oss returns on these cattle was received by the owner.” 

The marketing of live stock, D. A. Gaxjmnitz (South St. Paul, Minn.: IF. Jf. 
CampheU Oommissmi Co., 1916, pp. 4 ^).—This treats of metliods of mark(»ting 
live stock, preparing animals for shipment, loading, feeding in transit, and 
other related topics. 

On the general theory of multiple contingency with special reference to 
partial contingency, K. Pearson {Biometrika, 11 (1916), No. S, pp. l/i^-L'SH ).— 
A mathematical discussion of the theories of multiple and i)artial contingency, 
in which a large number of formulas are set forth. 

On certain probable errors and correlation coefficients of mixltiple fre¬ 
quency distributions with skew regression, L, Lsserois (Blonuirika, 11 (19til). 
No. S, pp. 183-190). —Formulas are given for use in the systeimitic investiigalion 
of statistical constants of multiple coiTclation and of their prol)ablo (UTors In 
cases in which skew regression is involved. 

On the probable error of a coefficient of contingency without approxima¬ 
tion, A. W. Young and K. Peabson (Biometrika, 11 (1916), No. S, pp. 213-2B0).--- 
In this paper the authors consider the variation of on tt'ie hypothesis of 
Pearson^ but without approximation. 

On some novel properties of partial and multiple correlation coefficients 
in a universe of manifold characteristics, K. Peaeson (Biomeirika, 11 (1916), 
No. 8, pp. 2S1S88). —^The object of this paper, which is of interest to statis¬ 
ticians and biometricians, is to show by direct cleterminantal analysis certniu 
relations known and unknown between the higher multiple and partial corre¬ 
lation coefficients. 

On the application of “ goodness of fit tables to test regression curves 
and theoretical curves used to describe observational or experimental data, 
K. Peabson {Biometnlm, 11 (1916), No. S, pp. 889-261, fig. i).—This is a liiscnis- 
sion of the goodness of fit ” and its application in statistics and physics. 


^Biometrika, 10 (1914), p. 570. 
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On tlie best values of the constants in frequency distributions, Km- 
STINE Smith (BiometriJca, 11 (1916), No. S, pp. 262-276, fig§. 2). —This is a 
comparison of the methods of moments and least squares in determining the 
values of constants in frequency distributions. It is concluded that if the 
definition of the “ best” is made somewhat arbitrary the use of the method of 
moments is Justified. 

Berseem as a forage plant, J. B. Piot (Bui. Vmon Agr. Bgypte, I 4 (1916), 
No. 114, pp. 14 - 22 , fig. 1). —Successful experiments are reported in feeding ber¬ 
seem, or Egyptian clover, to cattle in Egjrpt, resulting in material gains. 

Silos and silage, E. W. Sheets (West Virginia Bta. Bui. 157 (1916), pp. 
SIS, figs. 4 ).—Notes are given on the advantages of silage, the essential fea¬ 
tures of a good silo, dimensions of silo to build, and types of silos in the State. 

Unpublished experiments at the station have shown that in wintering steers 
wheat strawy and cottonseed meal are superior to timothy hay as supplements 
to silage. The cost of producing silage in different parts of the State was 
found to vary from $23.43 to $35.60 per acre \vhile the yields varied from 10 to 
10.3 tons per acre. The cost of producing timothy or mixed hay varied from 
$7.04 to $8.35 per acre, and the yields from 1.2 to 1.3 tons per acre. It is stated 
that the greatest value of silage is that it reduces to one-third the crop land 
necessary to feed or winter a given number of animals. 

Pea-cannery refuse, M. Rosby (Country Gent., 81 (1916), No. 30, p. 1403, 
fig. 1). —A general discussion of the feeding value of pea-cannery refuse. The 
vines may be preserved either by stacking or by ensiling. It is stated that 
pea-vine silage is superior in some wmys to corn silage, being higher in protein 
content and but slightly lower in carbohydrate content. Excellent results have 
been secured in feeding this silage to sheep, a rapid growfili and fine quality of 
mutton being claimed. 

Commercial feeding stuifs and registrations for 1916, C. S. Cathcabt 
ET AL. (New Jersey Stas. Bui. 295 (1916), pp. 95). —Tabulated results are given 
of analyses of 1,102 samples of feeding stuffs inspected during 1915, including 
alfalfa meal, blood meal, brewers’ dried grains, buckwheat feed, buckwheat mid¬ 
dlings. buckwheat offal, coconut meal, copra cake meal, cottonseed meal, com 
bran, corn meal, gluten feed, gluten meal, corn and cob meal, distillers’ grains, 
dried beet pulp, feeding flour, fish scrap, hominy meal and feed, linseed meal, 
malt sprouts, meat scrap, oat hulls, peanut meal, rye bran, rye feed, rye mid¬ 
dlings, screenings, wdieat bran, wheat feed, wheat middlings, and mixed and 
proprietary feeds. A list of manufacturers who have registered feeding stuffs 
for sale during 1916 is included. 

[Animal husbandry work] (Kansas Sta. Rpt. 1915, pp. $4-38). —At the Port 
Hays substation during the winter of 1914-15 100 high-grade yearling heifers 
were wintered in four different lots to determine the comparative value of 
Sudan hay, Kafir corn stover, damaged alfalfa, and sorghum butts. The ani¬ 
mals had access to wheat straw’’ at all times. Ali of the feeds proved to be 
satisfactory roughages wdien fed in connection wfith a small amount of linseed 
meal. The cost of wintering for 120 days varied from an average of $6.84 to 
$7.53 per head for the different lots. 

During the same wfinter 64 mature beef cow^s were fed Kafir corn silage, Kafir 
corn butts, w^heat straw, and alfalfa hay supplemented with linseed meal or 
cottonseed cake. The average cost per head for wintering these cows was 
$8.t36 and they furnished a market for a large amount of feed wiiich vrould 
otherwise have gone to waste. 

Tw’o lots of 30 high-grade Hereford heifer calves each were placed on an ex¬ 
periment in the fall of 1913. One of these lots was so fed as to produce a maxi¬ 
mum growtli and the other lot was maintained in ordinary range condition. At 
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the dose of the second year’s feeding there was a difference of 53 lbs. In the 
average weight of the heifers inamtaiued in range condition as compared with 
those that had been wintered tinder more nearly ideal conditions. The a-vcrage 
cost; of this additional growth was $6.07 per head. 

The results of a feetllng experiment with pigs during the winter of 
iiMlieate that corn is slightly superior to a.ny of the grain sorgiuims, its use re- 
suiting in more rapid gains and a higher hiiish. There was very little^ dtlTcT- 
Mice between the value of Kafir corn, feterita, and milo inaixe. Kaoliang did 
not prove to be very palatable. The feeding of whole threshed Kafir corn re™ 
suited In a great waste of feed, while the feeding of Kafir corn in the heat!, 
proved to be advisable where facilities for grinding it are not present on the 
farm. 

Inheritance of color and horns in hlne-gray cattle, 0. Lloyd-Jones amt 
J. Bvvakd (Iowa Sta. Research BiiL SO (1916) ^ pp. figs. 10). —Bata, 

that have accumulated for 13 years at the Iowa Station on color and horn 
inheritance in crosses between Oalloway and Shortliorii cattle are presented. 
Preliminary reports of progress have been reported by E. N. Wentworth 
(E, S. E„ 28, p. 572). 

A detailed discussion is offered of the color and polled or horned condition as 
seen in the parent breeds and the offspring resulting from the crosses in these 
experiments, together with suggestions as to the genetic reiationship as to these 
characters. 

Since 1906 when the inheritance studies reported were undertaken 24 dams as 
follows have been used: Pour Shorthorns, 5 Fi blue-gray (from white Short¬ 
horn bull X Galloway cows), 3 Galloways, and 12 others of various generations 
and descriptions. The sires in use have been a blue-gray polled Fi (from white 
Shorthorn bull X Gallo^vay cow), a red polled Pa, and red, roan, and white 
Shorthorn bulls. In all, 71 calves have been produced which are included in the 
present work. 

The authors conclude that “ the nature of black and red pigment in cattle as 
an independent allelomorphic pair of characters is clearly indi<:ate(l. White ani¬ 
mals appear to be the result of pigment in a restricted condition, due to t;he 
absence of the factor E for extension. The restricted pigment may be either 
black or red in color. No extracted animal white with red ears has yet ap¬ 
peared. The whites with black ears, a novelty in tiiis experiment, are similar 
in pattern to the Park Cattle of Britain, but it is doubtful if tliey can be con¬ 
sidered genetically comparable to them, 

**A satisfactory explanation of the genetics of roan color in cattle has not 
yet been made. A roan-producing factor W has been tentatively assumed to exist, 
but the results secured from these experimental matings agree almost equally 
well with the interpretation of roan as a heterossygote between white and col¬ 
ored. This would make the factor unnecessary, for the roan condition would 
appear in all animals that were heterozygous for extension, that is A’o, without 
the aid of any other factor. 

** The published data on the inheritance of horns in cattle are reviewed and 
new data presented. The present results substantiate the allelomorpliie nature 
of the horned and polled condition in cattle, and give no evidence that sex is in 
any connected with the inheritance of these characters.” 

A bibliography is included. 

Feeding range steers, L, Fostee and H. H. Simpson (NetO Mexico Bta. But 
101 (1916), pp. 24, figs. 7d').—This bulletin gives the results of feeding experi¬ 
ments conducted in 1909 and 1910 with range steers. 

In the first experiment, which lasted 91 days from January 8, 1901.), a com¬ 
parison was made of the feeding values of barley, corn, and Kafir corn, each 
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being supplemented with 2 lbs. cottonseed meal daily. A comparison was 
also made in this test of corn stover and Kafir corn stover for replacing a part 
of a roughage ration of alfalfa. Five lots of 5 high-grade Hereford and 
Shorthorn yearling range steers, averaging about 600 lbs. each in weight at 
the beginning of the test, were used. In the second test, wliicli lasted 90 days 
from January 19, 1910, the effort was made to find the most economical 
method of fattening range steers under New Mexico conditions, with Iionic- 
grown feeds or with those most readily available. In this test there were 4 
lots of 5 high-grade Hereford and Shorthorn yearling steers, each averaging 
about 200 lbs. lighter per steer than those in the 1909 test. 

The rations compared and some of the results obtained are given in the 
following table: 

Steer feeding tests. 


Year. 

Vanable portion of daily ration. 

Average 
daily 
gain per 
head. 

Cost of 
feed per 
pound of 
gain. 

Profit 
per steer.- 

1909 

20 pounds alfalfa hay, 8 pounds barley. 

Pounds. 
2.04 ; 

Cents. 

9.52 

$9.62 

1909 

20 pounds alfalfa hay, 8 pounds com. 

2.11 

9.32 

9.91 

1909 

20 pounds alfalfa hay, 8 pounds Kafir corn. 

1.95 

9.90 

9.07 

1909 

10 pounds alfalfa hay, 10 pounds shredded corn stover, 8 pounds 
Kafir com. 

2.01 

9.25 

10.15 

1909 

10 pounds alfalfa hay, 10 pounds shredded Kafir corn stover, 8 

pounds Kafir com. 

Alfalfa hay, corn stover, ad lib. 

1.84 

10.47 

8.39 

1910 

1.39 

3.98 

6.93 

1910 

Alfalfa hay, ad lib. 

1.84 

1 4.14 

i 8.30 

1910 

Alfalfa hay, ad lib., 8 pounds corn. 

2.58 

5.99 

6.58 

1910 

Alfalfa hay, ad lib., 10 pounds com (last 30 days only). 

2.06 

5.01 

7.44 


The corn, barley, and Kafir corn in all the imtlons %vere ground. The feeds 
used in the experiments were estimated at the following prices: Ground corn, 
Kafir corn, and barley $30 per ton; cottonseed meal, $35 per ton; alfalfa hay, 
$10 per ton; shredded corn stover and Kafir corn stover, $6 per ton. The 
initial value of the steers per pound was 5.9 cts. in 1909 and 7.49 cts. in 1910, 
and the selling value in each case 8 cts. 

In the 1909 experiment the steers rejected an average of 2.5 per cent of 
the alfalfa hay, 26.8 per cent of the corn stover, and 18.9 per cent of the Kafir 
corn stover. 

Pasturing sheep on alfalfa, B. Attne {U. S. Dept. Agr.^ Bar. Plant Indus.f 
Work Belle Fotirche Bxpt. Farm, 1915, p. 1^, fig. 1). —Beginning August 28, 
1915, 10 Iambs with an average weight of 75 lbs. each were pastured for 40 
clays on a 1-acre field of third-crop alfalfa. The pasture was divided into two 
lots, wdiich were pastured alternately. During this time the lambs made an 
average gain of 0.39 lb. each per clay, so that, with the gains worth 7 cts. a 
pound, a return of $10.85 per acre was secured for 40 days’ use of the alfalfa 
pasture. No bloating occurred. 

Sheep feeding experiment {Kansas Sta. Rpt. 1915, pp. 25, 2B). —^Eesiilts are 
given of a feeding experiment which lasted from October 30 to December 20, 
1914, with 313 western range lambs to determine the comparative value (1) 
of corn and Kafir corn as grain, (2) of alfalfa and cowpea hay as roughage, 
(3) of sorghum as silage or hay, and (4) of gi‘Ound v, iinground Kafir corn. 

The lambs, which averaged about 55 Ihs. each, were divided into six lots 
and so fed as to mafeem maximum use of the roughage. Daily rations, in 
addition to 0.19 lb, of cottonseed meal per lamb which was given to all the 
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lots, JUKI some of the results of the experiment, are given in the following 
table: 

Liiinb fccdmff c.rperiMC}its with different rations. 


Lot. 

ViU'iabio ]) 0 !:Uon of ration per Iamb, 

Average 

daily 

gain. 

Cost per 
pound of 
gain. 

Final 
value per 
pound. 

j Average 
profit per 
lamb. 

1 

0,S9 pound com, 1.35 pounds alfalfa bay, 1.09 pounds 
sorj^liumsilago.-.■— 

Pounds. 

0,40 

Cents. 

5.60 

Cents. 

3.05 

$1.02 

2 

0.9 pound corn, 1.53 pounds cowpea hay, 1.09 pounds 
sorghum silage.I. 

.35 

6.19 

8.05 

.82 

3 

0.9 i)ound corn, 1.36 pounds alfalfa hay, 0.43 pound sorg- 
liurnhay.' 

.39 

5.52 

8.00 

. 99 

4 

0,9 pound corn, 1.7S pounds alfalfa hay. 

.39 

5. 73 

7.90 

.80 

5 

0.9 pound Kafir corn, 1.36 pounds alfalfa hay, 1.09 pounds 
sori^huni silage. 

.35 

6.03 

7.90 

.73 

6 

0.9 pound ground Kafir corn, 1.36 pounds alfalfa hay, 1.09 
pounds sorghum sliage. 

.36 

6. IS 

8.05 

.84 


In figuring the cost of gains and protits the feeding stuffs were priced ns 
follows per ton: Shelled corn, $25; Kafir corn, $22; groiiiul Katir corn, $21; 
cottonseed meal, $26; alfalfa hay, $10; cowpeas, $8; sorghum hay, $6; and 
sweet sorghum silage, $4. The lambs cost 7.3 cts. per pound delivered at the 
station, and the final values per pound in the above table are 0.6 ct. per pound 
lower than marlcet prices to cover the expense of shipping to market. 

[Speeding experiments with lambs] (Califomia 8ta, Bpt 1,916“, pp. 66, S5 ),— 
In a comparison of spineless cactus and corn silage for fattening lambs, F. W. 
A¥oll found that the silage produced IT per cent more gain with 10 per cent 
less feed than the cactus ration. It required about 10 days to get the lambs 
to eat the cactus readily. 

In a test in which 125 lambs were allowed to graze upon a barley stubble 
field at the rate of 1 lamb per acre for a period of five weeks, R. F. 
found that they made an average gain of 11 lbs. each, making the stubble field 
worth about 75 cts. per acre. The barley yielded 25 sacks per acre, and had 
been harvested with a combined harvester. 

These lambs were then separated into lots in a feed lot and fed barley a,nd 
alfalfa hay as a basal ration, supplemented with cottonseed meal, c<)eonut meal, 
alfalfa meal, and molasses, respectively, one lot being fed a commercial fec^!, 
alfalfa meal, and molasses alone. The coconutuneal lot made the most econom¬ 
ical gains, the cottonseed-meal lot being next. Alfalfa meal and molasses 
proved to be an expensive feed at $18 per ton. 

In another experiment with lambs, corn silage, milo maize silage, and sweist 
sorghum silage as supplements to alfalfa hay and barley were compared, and 
one lot was fed alfalfa hay alone. In economy of gain the ration containing 
milo maize silage ranked first and that containing sorghum silage second, The 
alfalfa hay lot made only about one-half the gains that the other lots made. 

The use of hogs in disposing of crops, F. Knobb (U. S. Dept. Agr,, Bnr» 
Plant Ifulns., WorJc ScottshUiff Bxpi. Farm, 1915, pp. 12, IS ).—Gontimiiiig pre¬ 
vious work (B. S. B., 34, p. 228), during the season of 1915 hogs were pastured 
on alfalfa from early spring until September, being fed a supplemental ration 
of 2 lbs. of corn per 100 lbs. of live weight. They made gains of 2,976 lbs. per 
acre of pasturage and consumed 2.53 lbs. of corn per pound of gain. Valuing 
the gains at 7 cts. per pound and the corn at 60 cts. per bushel, there was a 
net return of $132.84 per acre for the season, an equivalent of $29.54 a ton for 
the 1915 alfalfa hay crop, The three-year average has been f244<) ger ton.. 
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Corn plats hogged down in 1915 produced a gain of 212 lbs. of pork, live 
weight, per acre, as compared with 1,052 lbs. in 1914, 1,008 lbs. in 1913, and 
028 lbs. in 1912. The low gains in 1915 were due to the fact that the corn 
plats i.vere severely damaged by hail. 

[Pasturing alfalfa and corn with hogs], B. AvisE (U, 8, Dept. Agr.^ Bur. 
Plant Indus., "Work Belle Fourche Expt. Farm, 1916, pp. ii-il/) .—Continuing 
experiments previously noted (E. S. R., 83, p. 871), one lot of fall pigs grazing 
Oil alfalfa, and also fed during the pasture season 4,787 lbs. of corn per acre 
of alfalfa, gave a net return per acre in 1915 of $00.32. Another lot of pigs, 
fed 4,976 lbs. of corn per acre of alfalfa, gave a net return of $62.97 per acre 
of alfalfa grazed. In these tivo tests it took 2,86 lbs. of corn to produce 1 lb. 
of gain. The corn was charged at $1.70 per 100 lbs., and a value of 7 cts. 
per pound was given to the pigs. 

In hogging down corn, one plat with an estimated yield of 40.6 bn. of 
corn per acre produced pork at the rate of 548 lbs. live w-eight per acre. 
Another plat with an estimated yield of 34 bu. of corn per acre produced pork 
at the rate of 451 lbs. live weight per acre. 

[Pasturing alfalfa and corn with hogs], D. Hansen {U. S. Dept, Agr., Bur. 
Plant Indus., Work Euntlei} Expt. Farm, 1916, pp. 9-11, fig. 1). —ContiDuing 
previous experiments (E, S. R., 33, p. 429), hogs pastured on alfalfa in 1915 
gave a return of $75.88 per acre during the pasturing season, an equivalent 
of $10.84 per ton for the alfalfa hay crop. In this test the hogs were given 
a supplemental ration of 2 lbs. of corn per 100 lbs. of live weight. 

Corn with an estimated yield of 52.41 bu. per acre when hogged down 
produced 864 lbs, of pork, live weight, per acre. The hogs consumed 3.4 lbs. 
of corn per pound of gain and made an average daily gain per head of 2.16 lbs. 

[Feeding experiments with pigs], J. I. Thompson {Califomia Sta. Mpt 
1916, p. 56). —In experiments in wdiich wdieat shorts, coconut meal, tankage, 
and cull beans w'ere fed in conjunction -with alfalfa pasture, self-feeders proved 
superior to hand-feeding. Coconut meal was an economical supplement to 
barley, but produced severe scouring wdien fed in considerable amounts. 
Cooked culled beans produced cheap gains, but a soft low-dressing product 

In a test in which the effects of feeding raisins to swine were studied 3 lots 
of 8 5-months’ old pigs were fed raisins, raisins and barley, or barley alone, 
respectively, alfalfa meal being fed, in addition, to each lot. When constitut¬ 
ing the entire concentrated part of the ration, raisins produced slow gains 
and considerable scouring resulted. When barley and raisins were fed in equal 
parts the raisins shovred nearly the same feeding value as barley. 

The physiological eSect upon work horses of alfalfa hay cut at different 
stages of growth {Kansas Sta. Rpt. 1915, pp. 16, 17). —This is a brief report 
of one year’s work in an investigation undertaken in 1914 to determine (1) the 
effect upon stand and yield when alfalfa is harvested at different stages of 
growth; (2) the variation in the amount of total nutrients and fertility ele¬ 
ments in the hay cut at different stages of growth; and (3) the physiological 
effect upon horses fed the different alfalfa hays. 

The largest yield was obtained from the alfalfa cut at the time of bud 
formation, and each successive stage gave a smaller yield. No effect on the 
stand was noticed this first year. The alfalfa cut in the bud stage had the 
largest percentage of ash and crnde protein and the smallest percentage of 
crude fiber and nitrogen-free extract; the first two decreased in each successive 
stage, and the last two increased. It also gave the largest total yield of all 
nutrients per acre. It had the largest percentage of nitrogen, phosphorous, and 
potassium, and all these decreased in the successive stages. The alfalfa hay 
76601*’—17-6 
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caired ia tiie siiii iiaci a larger percentage of pure protein tluun tliat eiireil ia tlie 
yiiade. 

In feeding the liiffereni: alfalfa. ImjGS to horses no material difCereiice In physio^ 'S 
logical effect was noticed. 

Growing: draft colts, G. \V. McCAMruELL {Kansas f^fa, I{pl\ pp. 
fips, i6').—An exi)erinieut wtis started in January, .11)15], the ohjcH.*ts of whieh 
were to determine (1) whether the good draft colts can be grown without the' 
use of oats, (2) the cost of developing draft colts under o.rdinary Kausa.s con¬ 
ditions, and (!]) the type of colt which usually develops into the largest liorse. 

Tlie results of the experiment slu>\v that “ the colts receiving a grain ratioff 
of TO x)er cent of corn, 25 per cent of bran, and 5 per cent of oil meal uiatle a 
daily growth of 1.023 lbs. during the entire period of T20 days, wiiile tlie colts 
receiving oats made a daily growth of only 0.926 lb. Each pound of growth 
during the entire period made by the colts receiving corn, bran, and oil mead 
cost 15.04 cts., while each ixnnul .made by the colts receiving oats cost 18.G cfcsi. 

The colts made more rapid growth during the first year after weaning ^ 
tlian. during tlie second year. The first year’.s daily growth averaged 1.285 
Ills, and the second year’s daily growth 0.7 lb. Although the total cost <d* 
feeds consumed during the first year was greater than that during tin* secomi 
year, the growth was clieuper. Tlie average cost of each pound of growth 
during the first year was 14.2 cts., and during the second year 23 cts. 

“The average total cost of developing the grade colts from the time they 
were appi'oxlmateiy eight months old until they were ready to work (2.5 yc*ars » 
was $123.37. The cost of raising a draft colt to the age of eight months is 
about $50, making the total cost (including the labor) until the colt is ready 
to work approximately $175, under conditions and prices similar to tliose of 
1913~-1914. 

“ The colts showing considerable bone and stretch at weaning time developed 
into the lax*gest horses. The plump, mature-looking w^eanlings are still plump 
little horses.” 

Phiilippiiie horses, D. B. Mackie {Joiu\ Heredity, 7 (WIS), .No. 3, pp. 272- 
$82, figs, 4 ).—The author maintaims that the Fliilippine horse is not, as popu¬ 
larly supposed, a descendant of horses brought to the islands "'from Mexico and 
Spain by the Spaniards, but that the bulk of the animals brought In by the 
early colonists were Chinese. It is shown that horses existed in parts of the 
archipelago prior to the Spanish conquest, and the ancestry of these is traced 
to Malaysia. In addition to China other channels hitherto ainaj^st unknown 
have poured equine blood into the Philippines, so that the horses of tlie isl*mds 
to-day contain large or small amounts of characters from (Tiinese, Japamwe, 
Mexican (including various races entering into the race so designated), Persian, 
Indian, and Sumatran sources. 

[Poultry investigations], J. E. Dougheuty {(hdlfornki Rpt, lOlik p . 
58 ).—Continuing experiments with high-protein animal and vegetable f<H*tls 
(E. S. It., 34, p. 268), the results to date indicate that it makes little difference 
what kinds of 'such feeds are fed so long as the ration contains some animal 
feed, has an approximately correct nutritive ratio, and contains foods suitable 
to poultry. 

It wms found to be economical to use some animal feed In, the ration, hut 
mashes containing as low' a.s 7.T i)er cent meat scrap gave us gooil results as 
those containing much higher percentages. Where fowls had free access at all 
times to hoppers of meat scrap and soy bean meal in addition to the baste 
mash, they ate 10.5)5 lbs, of meat scrap and 12.7 lbs. of soy-bean meal per hou 
per year, as compared with 1.8 to 3.6 lbs. of soy-bean meal and meat scrap, 
respectively, in other pens where the animal and vegetable high-protelii feetis 
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were mixed la varying proportions with the mash. Yet the fowls consuming 
the greater amounts of high-protein feeds laid no better. This would indicate 
that fowls can not be trusted to balance their ration. 

[Poultry investigations] (MassacJmsetts i?pt. 1915, pt. 1, pp, 20a, SOa, 
4Sa^50a). —From investigations connected with the factors which influence egg 
production H. D. Goodale concludes that the prime factor essential for satis¬ 
factory winter egg production from strong stock is early maturity. The rec¬ 
ords of the station flocks show that, even in the case of birds of one breed 
hatched from eggs from the same pen supposedly made up of birds of similar 
breeding, the age at which the first egg is produced varied from 195 to 3CM) 
days. The prime factor essential for high egg production, aside from early 
maturity, was found to be nonbroodiness. Data show that when a lien be¬ 
comes broody her egg production decreases about 40 per cent. The effort Is 
being made to develop a nonbroody strain of Rhode Island Red hens. 

The work of the year indicates that chicks reared on new land thrive better 
than those raised on land upon which chicks have previously ranged, even 
if for only a short period of time. 

BAiEY mitmm—mmYim. 

[Dairy husbandry studies], F. W. Woll {California Sta. Rpt. 1916, pp, 52, 
5S ).—Confirming results already noted (E, S. R., 34, p. 269), data obtained 
during the year indicate that the feeding of barley does not tend to reduce 
milk flow. It was found, however, that most cows do not do so well on barley 
alone as on mixed grain rations. 

Heifers fed alfalfa and mixed rations dropi^ed somewhat heavier calves 
and produced during their first lactation period a marked increase in milk and 
milk fat as compared with heifers fed alfalfa only. 

In an experiment with spineless cactus for milch cows, the amounts of the 
(*actus that the cows could be induced to eat were so small that the nutrients 
supplied formed only an insignificant part of the rations. Analyses are given of 
tile cactus slabs. 

Carrying capacity [of irrigated pastures], D. Hansen (U. K Dept Apr., 
Bur. Plant Indus., W(nii> Hwntley Bxpt. Farm, 1915, pp. 14 -IS, figs. 2 ).—^Two * 
milch cows were pastured for 164 days in 1915 on three-quarters of an acre of 
mixed grass irrigated pasture (E, S. R., S3, p. 429), during which time they 
were given 882 lbs. of grain and 1,630 lbs. of alfalfa hay as supplemental feed. 
During this time they produced 5,247 lbs. of milk and 213.7 lbs. of milk fat. 
Valuing the alfalfa hay at $6 per ton, grain at $25 per ton, and the. 213.7 lbs. 
of milk fat at $52.07, there was a return of $48.20 per acre for the pasture. 

In testing the value of irrigated pastures during the first year after seeding a 
quarter-acre plat was seeded without a nurse crop during the spring of 1915 
with a mixture, of awmless brome grass, orchard grass, meadow fescue, Kentucky 
bhiegrass, perennial rye grass, tall fescue, and white clover. During the latter 
part of the season this plat furnished abundant grazing for one heifer for 58 
clays, during w-hlch time a gain of 114 lbs. was made, an equivalent at 5 cts. 
l^er pound of gain of $22.80 per acre for the pasture. No bad effects of the 
early gi*azing upon the grasses were apparent at the close of the season. 

The cost of producing goat milk, E. C. Voobhies {California Sta. Rpt 1916, 
pp. 52. 53).—Two young purebred Toggenburg milch goats produced during the 
past year l,t553,2 lbs, .of milk containing 45.01 lbs, of fat, and 1,341.6 lbs. of 
milk containing 38.67 lbs. of fat, respectively. The cost of feed eaten by the 
goats during the year at ordinary market prices amounted to $12.64 and $10.71,, 




174 


EXPEEIMENT' STATION EECOED, 


[VoL SG 


respectively, making tlie feed cost per gallon of milk 6.8 cts. and 6,9 cts, for tlm 
two goats. 

rnrtlier studies of tlie relation of the quality of proteins to milk produc¬ 
tion, E. B. Hart, G. C, Hummikey, a,nd A. A. Sciiaal {Jom\ BioL C'hcni,, 2G 
(1916), No* pp* 4o7-Jf7.1, figs. 4). —Continuing the study previously iioliHl 
(B. S. li,, 33, p, 275), data on the, comparative value for milk production of tlie 
I>roteins of gluten feed, oil meal, distillers’ grains, casein, and skim-miik powder 
are reported. Fifty per cent of the total digestible proteins of the ration was 
•furnished by these concentrates, -whicli w^ere used to supplement a basal ration 
of corn stover, corn silage, and corn meal. The total protein intake constituted 
about 10 per cent of the dry matter of the ration, and the nutritive ratio was 
approximately 1:8. 

“ With a daily production of 40 to 45 lbs. of milk carrying 10 to 12 x>er cent 
of total solids, negative nitrogen balance persisted throughout the experiment 
of 16 weeks’ duration. Only during the period of skim-milk powder feeding 
was one of the animals storing nitrogen. In spite of this long negative, balance 
milk secretion continued at the expense of catabolizing tissue. The total yield 
and total solids of the milk declined slightly after two months of continuous 
negative nitrogen balance.” 

A marked difference in the utilization of the concentrates was observed, 
gluten feed showing a percentage efhciency of 45, oil meal 61, distillers’ grains 
60, casein 59, and skim-milk powder 60. These data represent the efficiency in 
the mixture used. 

“ Possible errors in calculation may arise from the supxilementing effect of the 
catabolizing tissue, thereby raising the figures above their true value, but 
nevertheless they do have comx)arative worth. Other roughages will be. used in 
a further study of this problem. 

“ These studies furnish additional evidence that the nutritive ratio or plane 
of protein intake for milk production may vary according to the nature of tlie 
concentrates and basal ration used.” 

Cooling hot-bottled pasteurized milk by forced air, S. II. Ayers, J. T. 
Bowen, and W. T, Johnson, Jr. (17. S. Dept. Agr. Bid* 420 (1010), pp* 08, figs* 
2d).—In continuation of investigations previously noted (E. S. Ih, 31, p, 275), 
experiments are reported the object of which •was to ascertain wlietlu^r Inh:- 
bottlecl pasteurized milk can be .successfully cooled by forced air under com¬ 
mercial conditions. Data are also given on the lieating of cold-bottled milk 
by means of circulated hot air. 

The cooling experiments were conducted on a 30-crate basis, :ir» for <|iiart 
bottles and 15 for pints, with a specially designed experimental apparatus which 
is illustrated and described. A description i.s also given of tlie instnummts and 
method of recording data. On account of the small variation in the relative rate 
of the cooling of water and milk, water was mainly used in tlu^se experiments. 
Bottles of milk were distributed throughout the crates, however, for bacterio¬ 
logical studies as well as for temperature readings. Temperature readings weia^ 
also taken in the bottles of water. 

To compare the rate of cooling bottles and cans containing milk when exposed 
to still air and to moving air, pint and quart bottles and 10-gaIlon cans of milk 
were placed in a refrigerated room, the temperature of which was held at about 
40° F. In still air it required 4^ hours to reduce the temperature of milk in 
pint bottles from 142 to 50°, while in circulating air, where the air was forced 
in a horizontal direction over the containers at a velocity of 1,250, ft. per minute 
and at a temperature of about 40°, the corresponding time required was 1 hour 
and 27 minutes. With quart bottles of milk under the same conditions the 
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relative rate of cooling for bottles exposed to still air and moving air was tlie 
same as that for pint bottles, but the time required for cooling through the above 
range was longer. In a room temperature of 42° milh in the lO-gallon cans was 
reduced from 147 to 90° in 6| hours in still air and in 2 hours and 15 minutes 
in moving air. 

In cooling experiments performed on a 30-crate basis in which the air was 
forced from the bottom upward, it was found that the variation in temperature 
in different sized bottles and the same sized bottles at different positions in the 
stack was too great for satisfactory commercial operation. Consequently in the 
next experiments the direction of the air through the stack was reversed periodi¬ 
cally, the cold air being blown through from the bottom for 15 minutes and then 
tliroiigli from the top for the same period. It was found that while the difference 
In temperature between the top and bottom bottles was decreased to a certain 
extent by reversing the air, still there was too great a difference for satisfactory 
operation commercially. 

In experiments in which the air wms forced from the top downward it re- 
rjiiired 2 hours and 10 minutes to reduce the temperature of the lower quarts to 
50° when the temperature of the incoming air was 40°; 1 hour and 35 minutes 
when the temperature of the incoming air \vas 30°; and 1 hour and 20 minutes 
when the temperature of the incoming air was 20°. In these experiments with 
the incoming air temperature at 40° the average difference in temperature be¬ 
tween the lower quart and upper pint at the end of the cooling period was 8,9°, 
and with the incoming air at 30° the average difference \vas 2.49° and maxi¬ 
mum difference 4.5°. 

When a bottle was cooled by an air blast from the bottom of the stack there 
was a difference in temperature between the top and bottom of the bottle of 
about 8° when the fan was started and 23° 22 minutes later. When the air was 
forced downward through the crate of bottles this difference between the top 
and bottom of individual bottles was pi'actically eliminated. 

In experiments on the cost of cooling by means of cold outside air it was 
found that under the conditions of the experiments and assuming a cost of 6 
cts. per kilowatt hour for electric energy, the cost of power per ton of refrigera¬ 
tion was $1.11. Under commercial conditions it is estimated that the cost would 
be only about 66 cts. per ton of refrigeration. These figures are based on an 
outside air temperature of 40° or lower. 

In order to obtain data on the effect of slow cooling on the bacterial content 
of milk after pasteurization, ten experiments made in which milk was first 
pasteurized and bottled hot in steamed bottles. For the ten bottles cooled 
within one-half hour in ice 'water the average number of bacteria per cubic 
centimeter was, directly after pasteurization, 5,823; after 17^ hours in the 
refrigerator at 45°, 5,040; and taken from the refrigerator 18 hours after 
pasteurization and held for C hours at 75 to 86°, 6,908. For the ten bottles of 
milk cooled slowly at room temperature for four hours the average number of 
bacteria per cubic centimeter was, directly after pasteurization, 5,727; after 14 
hours in the refrigerator at 45°, 4,678; and taken from the refrigerator 18 hours 
after refrigeration and held for 6 hours at 75 to 86°, 5,583. The average bacterial 
content of the ten samples of raw milk in this experiment was 264,375 per 
cubic centimeter. On checking these results in a test with pasteurized milk 
cooled on a small commercial scale it was found that when the bacterial con¬ 
tent of raw milk was high there wms a marked reduction in the number of 
bacteria during the process of cooling by forced air circulation. However, 
the authors state that the period of cooling to 50° should not exceed five hours, 
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nnd to provide a wide margin of safety they recommeml tliat tlie milk l)e cooled, 
within 3 hours after It is bottled. 

Ill laboratory experiments on a SOwratc basis it was found that slow cooling 
of liot-bottled pasteuriKed milk bad no detrimental effect on Ibe crt^am line* 
aiu'l the favor <d: tbe milk. In tlieso experiments tbe milk was iiasbuiiiztMl iit 
145“ and tlie cooling period was not longer tban tbree liours. 

Ill experiments upon beating bottled milk by means of forced air it was found 
tiiat tbe pint and quart bottles in similar positions ami tlie same sizc'd bottles 
ill different positions in the stacks were heated unevenly. It was impossible 
til beat tbe bottles to tbe pasteurizing temperature of 145° without overheating 
some of them. Tbe experimental apparatus used in heating the milk in !)ottles 
hv means of circulated hot air is illustrated and described. 

Grading and labeling of milk and cream (Boston: Boston Charnher Coul, 
IiU6. pp. 24 , figs. 44)> —'3^bis pamphlet describes the system of grading and 
labeling milk and cream in use in various cities in the United States, and con¬ 
tains suggestions for grading and labeling. Notes are also given on standard¬ 
ization and systems of buying milk. 

Butter making, L. M. Davis (California Btn , Bpt. 191$, p. 4S )>—Butter ke|b 
In cold storage for three months showed a shrinkage of 0.0 per cent. Soaking 
parchment wrappers in a strong salt (NaCl) solution for several hours before 
using generally prevented moldy growth in butter, due to contaniination from 
wrappers. 

It was found that mold does not grow in butter containing 2 per cent or more 
of salt. It is stated that a good grade of butter can he made from cream 
possessing a minimum butter fat standard of 35 per cent and an acidity of 0.45 
per cent from May to November, and 0.35 per cent from November to M.tiy, 
unless tbe cream is of bad flavor. 

Cheese making, H. S. Baird (California Bta, Rpf. 1916, p. 48 ),—It was found 
more ditflciilt to make a good grade of cheese from milk produced under ordi¬ 
nary conditions during the summer months tban during tbe spring and late 
winter months, even wdiere uniform methods prevail. Attempts to prevent 
mold growth on cheese held in a poorly ventilated refrigerating room by wash¬ 
ing the cheese, walls, and shelves wnth a solution of corrosive siibliiuate and 
fumigating the room by burning sulphur were unsuceessful. Artiilcijil elrcii" 
latioii of air by means of a fan checked the growth of mold to some extent. 

The manufacture of cheeses with a definite fat content in the dj‘y sub¬ 
stance, K. ITindisch (Wiirtiemh. WchnU. Lmd-w., 1916, Nos, 9, pp, 14(h 147; 
10, pp. 160, 161). —Tlii.s article discusses the prerairation of various kinds of 
cheese with a definite fat content in the dry matter of tlie iinishod prodwl: by 
regulating the fat content of the kettle milk. 

The following formulas for mixing a kettle milk of any desired fat contiuit 
are submitted: 

_ lOQ (I—m) . 100 (p-l)^ 

^ v—h * ^ /7—m ' 

r—fat content of the wdiole milk; w==fat content of the skim milk; /v^the de¬ 
sired fat content of the kettle milk; £i?=litersof wholemilk which must be added 
to 100 liters of skim milk to obtain the kettle milk of desired fat content; and 
l/=liters of skim milk which must be added to 100 liters of whole milk to obtain 
the desired fat content of the kettle milk. 

For the preparation of a Limburger cheese containing 1.5 per cjont fat a kcdile 
milk of 0.7 per cent fat content is required. For a 40 per cent fat content liin- 
burger cheese a 2.4 per cent kettle milk is necessary, for an Emmental cheese 
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C'outaining 40 per cent fat a kettle milk of at least 2.7 per cent fat, and for a, 
aO per cent fat content Camembert a kettle milk of from 3.5 to 3.0 fat content. 

It is iiulicatC'Mi that information of this nature is of value in view of the recent 
legislation in Germany in regard to the preparation tiiid sahJ of cheeses of 
specified standards. 

The milking machine a source of bacterial contamination of milk, G. F. 
ItiTEoiGEK {Jour. Infect. Diseases^ 19 {1916), No. 7/, pp. 6o2~0o4 ).—Experimental 
data are submitted which indicate that milk may be badly contaminated by a 
milking machine if the tent cups and rubber tubes are not carefully cleaiicil 
and scalded before each milking. The use of chlorinated lime or like material 
does not satisfactorily prevent bacterial growth in the tubes. 

It is further indicated that a mere inspection of the dairy witliout bacterio¬ 
logical control of the milk may fail absolutely to locate an insanitary process 
in the production of the milk. 

Ice cream, L. ]\1. Davis {California- Bta. Rpt. 1916, p. 48). — The author re¬ 
ports that “ there was no uniform relation between tlie consistency of an ice¬ 
cream mix and the percentage of swell where different thickeners wime used. 
Increasing the consistency of the ice cream in the freezer by rapid freezing 
reduced the percentage of swell. Dt'creasing the amount of sugar in the ice¬ 
cream mix below normal increased the xx^J’eentage of swell, but produced an 
unfavorable effect uiion the finished product from the standpoint of iUivor and 
texture. Increasing the amount of sugar in the ico-ci’oam mix alxwe normal 
dtxroased the percentage of swell, and, whil(‘ it p}-o(hi<*c,d a better texture, 
resulted in ice cream winch was too sweet. The ctaisistency of an ice-cream 
mix can be increased by the use of thicktmers to a point whein‘ tlie percentage 
of swell wnll be materially dem'eased.'’ 

VETEEmAEY MEBICIE-E. 

Veterinary bacteriology, II. E. Buchaxax and C. ^[ttrray {PliUadelphki ami 
hoiulon: If. B. Saunders Co.. 1916, 2. ed., pp. 690, figs. 209). —This is the second 
edition of a volume by the senior author, pnAiousIy noted (E. S, R., 20, p. 27G). 
l^faiiy chapters have been completely rewritten and several new- ones added. 
The organisms have also been regrouped in accordance with more recent con¬ 
ceptions of relationships. 

Bacteriology.—General, pathological, and intestinal, A. I. Kkndaix {riilla- 
dclphia: Lea <& Fehlger, 1916, pp. X-4-J7-6.51, pis. 9, figs. 98). —Tliis volume h 
divided into five general sections; General bacteriology; pathogenic bacteria; 
higher bacteria, molds, yeasts, filterable viruses, and diseases of unknown 
etiology; gastro-intestinal bacteriology; and applied bacteriology. Special em¬ 
phasis is laid on the chemistry of tlie activity of the micro-organisms. 

A text-book upon the pathogenic bacteria and protozoa, I. McFaeland 
i Philadelphia and London : W. B. Saunders Co., 1916, 8. ed., rev., pp. 807, pU. S, 
figs. 322).—“The eighth revised edition of the work previously noted (B* S. R., 
28, p. 78). 

The comparative resistance of bacteria and human tissues to certain germi¬ 
cidal substances, II. A. Laiubert {Jour, Amer. Med. Assoc., 67 (1916), No. 18, 
pp. 1600, 1301). —A talde giving results of a number of tests of the strengths 
«>f some common germicides necessary to kill bacteria and of the strengths 
necessary to kill tissue cells is submitted. Of the substances examined iodin 
was the only one by whicdi the cells were not destroyed more easily than the 
bacteria. Blercuric chlorid, sodium hypochlorite (Dakin’s solution),, potasso- 
mercuiic lodid, 'argyrol, and phenol did not exhibit any great difference, how¬ 
ever. 



178 


EXPEEIME^^X STATION EECOED. 


[?oL 36 


The use of sugar as a dressing in veterinary surgery, G. Bussano {CIml 
Vet, [J/'i/ffl'W], IMss, Pol. ^anit* c /{/., (iS Nos, 10, pp, 765-780; 20, pp, 

810-S16; 21, ‘pp. hitcruat, fmt. Apr, [/iV;w.c], Inlcrmf, 

]!ei\ HrL and Pnicf. Apr., 7 (lOK)), No. 2, pp. 2S7-280).-—AAw on ibo 

use of sugar lu surgery and its pliysiologi<^al tyroperties is briefly reviewed, and 
ex'rKuuments are (lescribod in which cane sugar or glutayse was appiied to 
sui:ure<I or olhtu’ wounds, especially in operations on the feet In some experf- 
Bients solutions of glucose were injected intraperitonea,lly, siil)cnta,ne«)us]y, an«l, 
into the joint cavities, trachea, and jugular vein. Horses and miiies were usiMl 
in tlie experiments described. 

The results obtained indicate that glucose (5 to 10 per cent) injected su!^- 
eiitaneously, iiitraperitoneally, and into the joints is absorbed in a short time 
without any disturbance other than a slight rise in teiniieratiire. hlore con¬ 
centrated solutions (25 oer cent) at a temperature of from 20 to 30® C. may 
be injected into the Tuchea or jugular vein with the double advantage of being 
more rapidly absorbed and easily tolerated. Amounts of from 500 to 1,000 cc. 
may be injected daily without any functional disturbance, and by repeating 
the injection for several days a considerable improvement in the general tiondi- 
tion of the animal is obtained. Powdered sugar applied to any wound acts as 
an absorbent antiseptic, and at the same time stimulates the nutrition of the 
tissues by the formation of a granular layer and rapid healing. Wlien applied 
directly on sutured wounds it protects them from possible infection by initiat¬ 
ing rapid healing. In foot operations accompanied by more or less considerable 
loss of tissue, and especially in the partial or total separation of the hoof, 
dressings of sugar rapidly cleanse the wound and promote a rapid growth of 
horny tissue. The deodorizing property of sugar also makes it valiialyle as a 
dressing. Tlie formation of pus seldom occurs, even with moderately <111 ate 
solutions. When applied to a discharging or suppurating wound the discharge 
rapidly diminishes, and ceases with successive applications. 

Although successful results were obtained with both cane sugar and glucose^ 
the author recommends the latter for various reasons. Because of its ab¬ 
sorbent, antiseptic, and healing properties, and also its low price, sugar is 
deemed to constitute a dressing of the first ordeix 

Colloidal chemistry and immunology, M. von Ksogii {Jour, Infeof, DkcdHCS, 
19 {1916), No. S, pp. 452-Jf77, figs. 11 ^).—This is a theoretical <!iS{‘iission of 
relations between colloidal chemistry and immunology, f!*oni which llio g<meriil 
conclusion is drawn that colloidal chemistry is an important factor In immu¬ 
nology, but only one of several. *T\.s an isolated method it does not ex|)1alti 
anything at all, but as a help to disentangle the complicated i>roe(?sses (ion- 
cerned it may be of immense service.” 

An improved method for the concentration of antitoxic sera, Annie 
{Jour. Hyg. lCmnl)ndge'\, 15 {1916), No. 3, pp, 388-400 ).-—TIiq following tiKdi- 
iiique is outlined: 

To the serum or plasma diluted with one-third or one-fifth its volume of 
water sodium chlorid is added to a concentration of from 1.5 to 2 per cent. 
The material is heated to a temperature of from 56 to 57® 0, for 15 hours, or 
to from 57 to 58® for 8 hours. The heated plasma is made 30 per cent of 
saturation with ammonium sulphate, and the mixture heated to and kept at 
a temperature of 61° for a few minutes. It is then cooled to from 40 to 45® 
and filtered, the precipitate is washed with S3 per cent of saturation with am¬ 
monium sulphate, the washings, after being filtered, are added to the main 
bulk of the filtrate which is then saturated 50 per cent with ammonium sul¬ 
phate, and the resulting precipitate is filtered ofi!, pressed, and dialyzed The 
pressed precipitate has a yellowish color as distinct from the bluish-green color 
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of Bamliaf’s product To tlie residues from dialysis the necessary amounts of 
salt and preservative are added. The final product in hulk is of a reddlsli- 
brown color and does not exhibit even a trace of opalescence. 

/No difficulty has been encountered in the filtration of these products throiiffii 
pulp or Pasteur-Chamberland filters. The addition of two or three times its 
bulk of 1 per cent saline does not impair the ease of Its filtration. 

The method is claimed to he an improvement on the Oibsoa-Banzliaf method ^ 
because of a saving of time, labor, and material; the potency of the finished 
product is nearly twice as great; and the total loss of antitoxic units need not 
be greater than 10 per cent. The procedure is also claimed to be superior to 
the Baiizliaf" one-fraction process for similar reasons. 

The refinement and concentration of antitoxins, P. G. Heinemann {Jour, 
Infect. Diseases, 19 (1916), No. 9, pp. . —A modified procedure for the 

preparation of a refined antitoxic serum of higher concentration than could be 
obtained by any of the earlier methods proposed is described in detail. The 
serum produced was water-clear (for at least one year) and produced no trace 
of sediment. It readily passes through Eerkefeld filters, and is easily dis¬ 
charged through a hypodermic needle. The antitoxic globulins obtained by the 
new method are easily soluble, and dialysis is consequently rapid. “ Plasma of 
100 and 200 units can be used to advantage, thus being offset the additional 
expense of production. Nonantitoxic proteins are eliminated in large measure 
and serum disease, as far as present observations go, is greatly reduced.” 

A concentrated hog-cholera serum was prepared by the new method, 7 cc. of 
which afforded ample protection to exposure, 'while from 20 to 30 cc. of the 
original material was required. 

Another poisonous Claviceps, J. B. S. Noeton iSeicnce, n. ser., 4S 
No. 1121, pp. 804y 805 ).—^The report of experiments by Brown and Ranch on the 
poisonous action of Claviceps paspaU on Paspalum, previously noted (B. S. R., 
34, p. 676), have led the author to record observations of a similar action of 
Claviceps found on Paspalum Ime in Maryland. This fungus w^as first observed 
to be very abundant and conspicuous in the summer of 1902, in the autumn of 
which year a sample was received from a Maryland farmer who had taken it 
from a field where cattle had died with symptoms of poisoning, “ The Claviceps 
sclerotia which replace the Paspalum grains are frequent in Maryland nearly 
every year, though in some years almost absent and sometimes, as in 1915, 
unusually abundant.” 

Report of the veterinary director general for the year ended March 31, 
1914, P. Toebance {Bpt. Yet. Dir. Oen. Canada, 1914h VP-147, pis. 10). —In addi¬ 
tion to the main report of the veterinary director general (pp. 3-28), the 
reports of veterinary inspectors, etc., are given in 23 appendixes. Of these 
mention should be made of the following: Report of C. H. Higgins, pathologist 
at the biological laboratory at Ottawa (pp. 74-81); Epizootic Abortion Inves¬ 
tigations.—Interim Report (pp. 82-88) and Strangles Vaccine (Experimental) 
(pp, 89-91), by T. 0. Evans; Rabies and the Specificity of Negri Bodies (pp. 
92-95), by A. B. Wickware; Avian Tuberculosis, by C. H. Higgins and A. B. 
Wickware (pp. 96-102), previously noted (E. S, E., 35, p. 576); Entero-liepatitis 
or Blackhead in Turkeys, by G. H. Higgins, A. B. Wickware, and N. M. Guiou 
. (pp. 103-110); report of the pathologist at the veterinary research laboratory at 
Lethbridge, Alberta, E. A. Watson, on the serum test for dourine, etc. (pp. 
111-116) ; An Outbreak of Dourine in the Unity District of Saskatchewan, by 
W. L. Hawke (pp. 117,118); report of tlie pathologist at the veterinary research 

1 Collected Studies Eesearch Lab. Dept. Health N. Y. City, 3 (1907), pp. 97-107. 

!»Loc. Cit, 7 (1912-13), pp. 114-116. 
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laboratory at Agassiz, British Columbia, S. PXadwen (}>p. lllb-lSe), inclwliiig A 
Study of Hematuria in France and Other Countries, etc., notes on Tick Paralysis 
Resulting from the Bites of Dernmecutor vcnmtm and on Warble Flies, etc,; 
,erid a I‘relimniary Note on the Effects of Feeding Rice Sleal to Figs, by IK H, 
Moore, Agassiz (pp. 137-140). 

Annual report of the veterinary service for the year 1914, AV. Littlk\vooi> 
ApR V('t. Krrr., Ak/ppt, pp, I/fK ph /).—Tills njiHui deals 'uiih tlie 

occurrence and work of tlie year with contagious diseases of animals, the work 
(tf the veterinary pathological laboratory, etc. 

The disinfection of tannery effiiient containing anthrax spores, J. Wintiois- 
beugeh {Wiener Ti€rlir;itl. Jlonaisfichr., (RR5), No, 8. pp. S5S-379). —Experi¬ 
mental data submitted show that only in isolated cases and under the most 
favorable conditions is a complete disinfection possible, by the use oC from 0.1 
to 0.2 per cent clilorid of Ihne solution after contact from two to four <lays. 
Iky the use of 0.5 pei* cent clilorid of lime anthrax spores could ]#e d<‘stroyed in 
th.e majority of the tests reported in three days. Such results, however, were 
not consistently reproducible or uniform. The disinfectant value increases with 
the concentration of the material used, Ji complete destruction of anthrax spores 
being obtained in three days by the use of'2 per cent (‘hlorid of linuc 
It is indicated that since the conditions in practice are not so favorable as 
experimental conditions the use of the disinfectants of stronger concentrations 
arid for prolonged periods of contact is the safest procedure. 

The addition of hydrochloric acid markedly increased the disinfectant strength 
of the clilorid of lime, and the procedure is deemed to be of practical value. 
The economical aspect in cases where a liighly alkaline water is used would, 
however, have to lie (.‘onsidered in the u.se of the acid. 

Formaldehyde w*as found to be more active than clilorid of lime, but the cost 
when used in concentrations of fi*om 0.5 to 1 per cent would be a disadvantage. 

The data obtained in the use of various lime-vat mixtures conhrm earlier 
investigations that by their use a partial destruction of spores is possible if the 
period of contact is prolonged. The spent mixtures w’ere, however, oftem found 
to contain Tirulent spores. 

The earlier observation that clilorid of lime exhibits a greiiter allinlty for 
dead organic matter than for living material was confirmed. 

The strength and composition of blackleg vaccines, O, IM. Fuanklin am! 
T. r. Hasua]m (Jonr. Infect. Diseases, 19 (1916). No. J, pp. —This Is 

a report of investigations made at the Kansas Experiment Station on tlie 
strength and composition of some of the most widely known lilackleg vaccines. 

The results show that the powder-form vaccines must be given in amounts of 
from 20 to loO mg. to kill a guinea pig. Most of the commercial pellets were 
not fatal to guinea pigs' in doses of three pellets per animal. Pellets which 
are too virulent produce severe vaccination losses. 

“The pseudoblacklegbacIlIiLS differs from BaciUm elKnirwi in its pathogenielty 
in rabbits, in the formation of a putrefactive odor, in the size and appearance 
of the colony in pure culture, in the gas formula, in the blackening of iron- 
sulphate agar, in the pathogenicity in guinea pigs higlily ixmmnie to lilackleg, 
and in the failure of blackleg immune serum to protect guinea pigs against a 
lethal dose of pseudoblackleg culture or a B pellet” 

The ophthalmic test for glanders, with a simplified method of procedure, 
N. S. Febey (Jour. Anier, Vet, Med. Assoc., 50 (1916), No. i, pp. —The 

tests commonly used for the diagnosis of glanders and the recpilrements of a 
most satisfactory diagnostic test are briefly reviewed. 

The' method proposed by the author consists of preparing a desiccated malleln 
by precipitating the crude mallein with several volumes of absolute alcohol, 
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washing tlie precipitate with ether, and drying in vacuo. The purified material 
thus obtained is incorporated with lactose into small tablets in such proportion 
that each tablet contains the exact amount of malleiii for one test. The test is 
performed by placing the tablet directly into tlie conjunctival sac at the inner 
caritliiis of the eye, wiiere it quickly dissolves without any apparent discomfort 
or annoyance to the animal. 

The simplified procedure described is claimed to fulfill the requirements of a 
most satisfactory test, as indicated by earlier investigators. 

All atypical case of rinderpest in a carabao, Vv. H. Boynton [Plvdippinc 
Bur. Agr. Bui 31 {1914), pp, d, fig> i).—Previously noted from another source 
(B. S. E., 31, p. 677). 

The prophylaxis of tetanus by antitoxic serum, Yaillaub (Presse 2!e(l 
IParis], No. 49 (1916), pp. S93, 3a'/).—The author briefly discusses various ex¬ 
periences in wfliich tetanus developed montlis after injury and treatment with 
antiserum. Eoiimotile spores, hut with apparently unlimited vitality, ivere 
found in leucocytes six months after injury. These facts demonstrate that the 
spores are not destroyed by the antiserum, but only by being incorporated and 
digested in the leucocytes. 

A w’oiind infected with tetanus si>ores may develop tetanus long after it is 
apparently healed. The danger is greatest wi'iere an infected foreign body 
remains in the muscle tissue. The results of experiments under such conditions 
have sliowm it to be absolutely impossible to prevent infections with antiserum 
injections, the only apparent result being a delay in the onset of the disease. 

The application of the experimental facts observed to the disease occurring 
in w’ounded soldiers is indicated, and a few instances discussed. 

In conclusion it is emphasized that the biological phenomena are too complex 
for any prophylactic measures to be ahsoliitelj" infallible. 

Researches in trichinosis, W. Lixtz (Med. Rec. [Y. Y.], 90 (1916), No. B3, 
pp. 987, 9S8).—This paper reports experiments in wiiieh pieces of muscle tissue 
containing numerous living trichinae w^ere feci to albino rats. 

The rats as a rule became very sick 10 to 20 minutes after feeding; they wmuld 
not move around, although they were very lively previous to feeding, their heads 
w’ould droop, tliey refuKsed nourishment, the breathing became very rapid, and 
they wwld begin to waste away. These .symptoms lasted about four days, 
wiien the rats l)egan to recover, and in twTj or three days appeared apparently 
normal.” 

Complement fixation in tuberculosis, H. J. Cokper (Jour. Infect. DiseM.ses, 
19 (1916), No. 3, pp. 315-321, figs. 2).—The studies reported show that virulent 
cultures of tubercle’ bacilli, free from all foreign substances and suspended in 
sterile salt solution, undergo aiitolysis at incubator temperature, the autolysis 
reaching a maximum from the sixth to the eighth day. “ During the autolysis 
of virulent cultures of tubercle bacilli there is a coincident liberation of anti¬ 
genic substances, wdiich possess advantages over a suspension of living vinilent 
tubercle bacilli as antigen for complement-fixation tests in tuberculosis.” 

The examination of 361 cases in which both an emulsion and an autolyzate 
prepared from living virulent human bacilli were used as antigen indicated that 
the complement-fixation test is not absolute, being positive only in about 30 per 
cent of all the clinically definite cases of the disease, both active and inactive. 
Active cases give a higher percentage of positive results than inactive cases.. 
The value of the test for tuberculosis lieff^in the fact that in conjunction with 
other findings a definitely positive reaction makes the diagnosis certain. ' It iS' 
yf value also from a differential diagnostic standpoint In that it' indicates', 
tuberculosis when positive as against other complications. 
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A positive test was never obtainosl in tlie absence of a positive von Pirqnet 
reaction. A large percentage of clinically normal iiiilividuals giviiig positive 
von Pirqiiet reactions, liowever, yieltlod negative fixation tests. 

It is deemed that the practical absence of a reaction in noTitiil)erciiloiis cases 
makes this test, when positive, of far greater value in tli(3 <liagnosls of liil)e:reii« 
losis than any of the biologic tests for tuberculosis tluLS far discovered.” 

Studies in iminiinizatioii against tuberculosis, K. and S. Von KiJCK {N'rm 
YorJe: Paul B, Ilocbcr, 1916, pi), A:r/d-^;'!lP).—This volume is divided into three 
general parts: Theoretical considerations; practical imiimniKation against; 
tuberculosis; and experimental studies in the immunization against tubercu¬ 
losis. Clinical and experimental data collected by the authors in their study 
covering a number of years are included. 

Tuberculosis in Honnandy, Fii;^geu (Bill, Soc, Gent, M6d. V6t, 92 (1916), Vo. 
8 , p'p, 12S-1S2). — The prevalence and means of suppression of the disease are 
briefly discussed. The value of sanitary housing and stabling as prophylactic 
measures is strongly emphasized. 

Sheep diseases, E. T. Baker {Chicago: Amer, Jour, Vet, ?Jc{L, 1910, pp, 207, 
pU, 6, figs, 66), —Following discussions of the history of the breeds (pp. 15-52), 
the anatomy of the sheep (pp. 53-02), hygiene (pp. 03-74), and medicines ainl 
their administration (pp. 75-83), the more important diseases, poisonous plants, 
predatory enemies, etc., of sheep are brielly dealt with. 

Shoeing and balancing the light harness horse, J. Clajuv {Buffalo, N. Y,: 
The Sorse World Co., 1916, pp. 101, pi 1, figs, 50). —small handbook. 

The epidemiology of pectoral influenza of the horse, K. hlACEK (IVkmcr 
Tierdnsil. Monatsschr., 2 (1915), No. 12, pp, 553-567; ahs, in Jour, Anier, Vet, 
Med. Assoc., 49 (1916), No. 6, pp. 848, S.ff?).—The author first refers to the woi’k 
of Gaffky and Liihrs, previously noted (B. S. B., 31, p. 382), and then reports 
studies made of 70 of 3S0 horses in a large stable that were affected with pec¬ 
toral influenza (Briistseuche). His investigations led to the following conclu¬ 
sions : 

“The incubation stage of pectoral influenza is much longer than has been 
generally supposed. In working horses it is from three to four weeks, while in 
resting horses twice this period may elapse before the outbreak of visible signs 
of tbe disease. This may account for outbreaks caused by bringing horses, 
quarantined for four weeks, into contact with healthy horses. Generally, during 
a four weeks’ quarantine, the disease will make itself manifest. An infected 
horse can infect another horse not alone when distinct clinical symptoms of In¬ 
fluenza are present, but also in the incubation stage, while it still a|>i,H'ars to J>o 
in good health, and especially in the last few days preceding the outl>reak of 
the disease. 

“The spread of influenza may be checked with certainty if t!ie first cases are 
recognized and promptly isolated, thus preventing contact between inflicted and 
noninfected horses. The isolation stall need not be far from the others ami 
may even be among them so long as healthy animals are not exposeil liy con¬ 
tact. The direct transmission of influenza from horse to horse is the principal 
Avay in 'which it spreads. In this connection the stall, as well as various inter¬ 
mediate carriers (i. e., attendants, dirt, straw, feed, rats, mice, sparrows, 
blankets, harness, pails, etc,), play an unimportant role. Apparently the 
causative agent of influenza soon dies outside of the body of the horse. 

“ The spread of influenza from place to place is to be explained according to 
the previously made observations, i. e., that horses having a long incubation 
-period transmitted the infection to other horses with which they had come to 
contact 
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‘‘ CoEYalescent, symptomatically treated horses should not be permitted to 
come in contact with healthy ones until four weeks after the fever has sub¬ 
sided. However, animals in which the fever subsides in 36 to 48 hours after 
treatment with neosalvarsan may be released eight days after its drop to 
normal.” 

In most cases the author found a single infusion of 4.5 gm, of neosalvarsan to 
reduce the fever to normal within 24 to 36 hours. 

A tri^radiate tapeworm (Anoplocephala perfoliata) from the horse, P. J. 
Meggitt {ParasUoIogi/, S (1916), No. 4i PP- S19SS9, pi. 1, figs. 2). — A report of 
aiiatomicai studies made of a tri-radiate form of tai)eworm taken from a horse 
which had died from the cumulative effects of numerous parasites. 

Bi seases of the dog and their treatment, G. MIillee and A. Glass {Chicago: 
Alexander Eger, 1916, 4. cd., rev. and cnl., pp. 506, pU. 17, figs. 17S; rev. in 
Jour. Amer, Vet. Med. Assoc., 40 (1916), No. 6, p. SSI). — ^A fourth revised and 
enlarged edition of the vrork previously noted (E. g. B., 21, p. 684). 

Parasitological investigations (Kansas Sta-. Rpt. 1915, p. 20). —Investiga¬ 
tions have confirmed the report previously noted (E. S. B., 30, p. 485) that the 
fowl nematode (Heterahis perspicillum) may be transmitted by the dung earth¬ 
worm {Meloclrilus parvis), but indicate that the transmission is due to associ¬ 
ation rather than parasitism. It was found that cottontails and Jack rabbits 
infested with tapeworm cysts may be fed to fowls without danger of transmit¬ 
ting the tapeworms. 

EUEAL ENGIHIEEIIS. 

Annual report of the state engineer and surveyor of the State of Hew York, 
1914 (Ann. Rpt. State Engin. and Surveyor N. Y., 1914, pp. 448, pis. 64). —This 
reports the activities and expenditures of the office of the New York State engi¬ 
neer and surveyor for the fiscal year ended September 30, 1914. 

The action of copper sulphate on the algse in drinking water, A. A. Bado 
(La Aecion del Sulfato de CoOre sohre las Algas de las Aguas Potables. Buenos 
Aires: Govt, 1916, pp. 15, pis. 4 )-—Experiments on the treatment of La Plata 
Biver water wuth copper sulphate to destroy algse are reported. 

It was found that for that water the optimum amount of copper sulphate for 
algiB destruction is 2 parts per million, used at intervals of from five to ten 
days. It was further found that the coli bacteria were not entirely removed 
from the water by such treatment. 

Chlorin treatment of water, B. Hilscher (Cal. Bd. Ecalth Mo. Bui, 12 
(1016), No. 2, pp, S4~86, fig. 1; West. Engin., 7 (1916), No. 10, pp. SS2, 383, fig. 

1 ).—A simple hypochlorite plant for treating water is illustrated and described, 
and the hypochlorite treatment is briefly compared with the liquid chlorin treat¬ 
ment. 

Successful sewage disposal by bread irrigation, T. Bae-tlett (Engin. News, 
76 (1916), No. 13, pp. 586, 587, figs. 5). —^This article states that an average 
daily flow of sewage of about 13,500,000 gal. from San Antonio, Texas, is deliv¬ 
ered to an irrigation company through the agency of wdiich some 1,600 acres of 
private land are irrigated. A natural lake enlarged for the purpose is used to 
store the sewage when not needed for irrigation. 

**The present annual quantity of sewage received from the city’s trunk out¬ 
let is roughly estimated at 15,000 acre-feet. Of this some 8,000 acre-feet are 
applied to the lands by broad irrigation at an estimated average daily rate of 
10,000 gal. per acre during the season. The remainder is impounded In the 
lake, together with from 400 to 800 acre-feet of storm water. From a small 
marshy flat the lake has been extended by successive increases in the height of 
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the clam, until It now covers some 000 ticres to an average depth of from 8 
10 ft. . . . 

“Tile results of tiie disposal from tlie standpoint of avoidance of luiisance 
are extremely successI'lil. . . , The hroad, shallow hike, with partial dilution 
and abUBdant opportunity for sedimentation and oxidation, effe<‘ts a lifgh di\gree 
of puiiflcatioa, and there is no odor from it except a slight marshy smell.” 

Disposal of sewage from country Rouses, small institutions, and country 
<jlubs, F. Hansbn {III. Health News, n. ser., (iOid), No. 8, pp. ////x. 

ii).—Tills article deals with sanitary privies; chemical closets; sewage tanks, 
including Imlioit tauks; and purihcation systems, including tile absoridioii 
areas, intermittent sand filters, contact filters, and sprinkling filters. 

Double tank proposed for residential sewage plants, W. S. (.Ioulteii 
Rec., 7If {XOIG), No. 10, pp. 208, 200, fi(p% £).—The author maintains that tlic 
logical arrangement for residential sev/age-disposal pitints Is a, septic tank and a 
short-period Iinlioif tank placed in series. “Tlie hvo-story tank then serves to 
intercept matter carried over from the septic tank and, if given reasonal)!e 
attention, should insure a well-clarified elllueut. Iinlioff tank should hi\ 

provided witii light, strong checkered plate covers to allow unohstructed access 
to the slopes and gas vent. . . . The iipward-tlow (m>c possi^sses advantages 
peculiarly fitting it for the primary tank in such a series, the inlUient being 
admitted at a point near the bottom and caused to pass upward through the 
sludge accumulation.” 

The greenhouse type of sludge drying b<‘d and a vi^ntilating duct for iieratiiig 
the tile fields are advocated. 

Conveyance of water in open channels on the farm {Jour. Eleeiriellp, 07 
(i.9id), No. 14 , PP- 261-283, figs. 4). —Curves aiv given showing tlie carrying 
capacity of small earth ditches varying in area of water cross-section from 0.5 
to 8 sq. ft. and in fall from 0.25 to 10 ft. per l,00l)-ft. length, the capacity being 
expressed in miner’s inches, second-feet, and gallons per minute. 

Surface water supply of North Atlantic slope drainage basins, 1914, ( U. S. 
Geol. Sitrvep, Water-^upplp Paper 381 {1016), pp. 195i-XXXV!I, pis. 1^).—TIds 
report, prepared in cooperation with the States of Maine, Vermont, Idassii- 
eimsetts, and New York, presents the results of measurements of flow made on 
tlie St. John, St Croix, Machias, Union, Penobscot, kSI. (.{eorge, Kennebec, 
Androscoggin, PresiHiipscot, Saco, Merrimack, Connecticut, llousatonic, Hudson, 
Delaware, Susquelianna, I^atuxent, Potomac, and Rappaiiannoidv river liasins 
during 1914, Lists of the stream-gaging stations and tlie'imbllcatlons of the 
Geological Survey relating to water resources for this region are a.ppeiu!ed. 

Supplement to the annual report of the state engineer and surveyor of the 
State of Hew York, 1914 (Ann. Rpt. State Plngm. and Snrvepor N. Y., SajK. 
lB14r pp. 387 ).—^Tiiis report presents the results of measiirements of flow made 
on streams in New York during 1914, 

Oregon’s opportunity in national preparedness, J. II. I.ewis, L. F. IIaiiza, 
G, STtTBBLEFiELD, and D. J. McCaxtstland {Off. state Eiigin. Oreg. Bttl. 8 {1016). 
pp. 120, figs. 28).—This bulletin presents tentative plans and estimates of cost 
for the construction of a number of large water-power projects in Oregon, dis¬ 
cusses possibilities for marketing some of this power, and points out direct and 
indirect benefits of such work, with special reference to the manufacture of 
nitrates, munitions of war, and fertilizers. 

Rainfall and agricultural power use, S. B. Shaw {ffoun Electricity, 37 
{1018)J No. 13, pp. 242 , 243 , figs. 4 )-—^The results of studies made in the Santa 
Clara Valley, Gal., on the effect of the amemnt of rainfall and of Its distribu¬ 
tion throughout the season upon the consumption of electric energy by irriga¬ 
tion plants are graphically reported. 
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It was found that *‘t!ie amount of rain falling in a certain season lufln- 
eiices the agricultural load in the succeeding months; thus when there is a 
season of heavy rainfall it is followed by a season of proportionally liglit irri¬ 
gation and, therefore, of poor load factor on pumping plants, and vice versiu Tlie 
time at which tlie rainfall occurs is also of importance, TIuis, early fall rains 
during the months of September, October, and Kovember will cainse a rapid 
decrease in the pumping load at that time, while the late spring rains In March,. 
April, and May will similarly delay the rise of the spriiig peak, both of wlucli 
result in a decreased load factor anti decreased total cmisuini)tiou. A con¬ 
centration of the precipitation during the months of December, January, and 
February results in less penetration and replenislunent of ground water and a 
greater run-off. Tiiis will result in an increase in the total annual consuiiiptlon 
and load factor.” 

ddie normal average pow<^r consumption for tlse locality was found to be 
about 435 kilowatt hours per horsepower of plant capacity per annum. 

Description of water wheel at Kudaraiigan Agricultural School, A. E. 
ilALKY {IFhillppiiie] Bur. .Pnh. li’or/os Quart. BuL. 5 (1916), Ko. i, irp. 22, 2o\ 
///;. 1; oh.sc in Bugin. 76‘ {191G), No. 9, pp. 409. 410. fig. 1). — A water when,4 

for irrigation in the Philippine Islands is de.scribed and diagrummatically 
illustrated. 

*AMeasiii*emeiit.s of tlie wlieel show that it raises about 25 gal, per minute, 
or 40,(H)0 gal. per day, while operating in water flowing three miles per hour. 
Kach bucket Carrie, s 4 gal. of water and the wheel makes a complete revolution 
ill 70 seconds. Tlie water raised is suilicieiit to irrigate about 1.5 hectares [3.7 
acres] of ground.” 

A complete method for the classification of irrigable lands, i\ H. Pkteiis 
{Froe. Amer. Boe, Civ. Engin., 42 (191.6), No. 7, pp. 1231--J2oI, ph 1, figs. 7).— 
This paper deals with the classification by the Dominion Government of an 
area of about 1,037,000 acres of irrigable land developed in the Pz*oviuce of 
Alberta. The climatic, soil, and crop conditions of the area are described and, 
as governed by these, tlie basis of the classification is state^l as follows: 

“Land shall he classified as irrigable (1) if It lies at a lower elevation than 
the point of delivery, after allowing a reasonable grade for a farm lateral. 
The point of delivery shall be deemed to he a point 3 in. below the crest of the 
measuring weir at or within the farm boundary. Where this measuring* weir 
is not at or within the farm boundary, the point of delivery shall he the eleva¬ 
tion of full supply level in the lateral supplying the field outlet and nil meas¬ 
uring weirs shall be built in accordance with the plan of farm weirs filed with 
the commissioner of irrigation and dated November 1, 190S. The grade of 
farm laterals when a factor in land classification will be considered reasonable, 
(u) where the natural slope of the gi-ound is less than 0.1 ft. in 100 ft. at a rate 
not less than 0.05 ft. in 100 ft; (b) where the natural slope of the ground is 
greater than 0.1 ft. in 100 ft. at a rate of not less than 0.1 ft. in 100 ft.; and 
(c) where the slope of the ground is at or near the critical slope of 0.1 ft. in 
100 ft. at either of the grades mentioned in clauses (a) and (b), such as good 
and reasonable practice demands. Extremely flat country may be irrigated by 
checks and flooding, and the grade of the farm lateral need not be considered 
in such cases. It being understood that the minister of the interior, or officers 
appointed by him, shall be the final judges of what constitutes ‘ extremely flat 
country.’ 

“(2) If such land can be reached by an estimated concentrated' expenditure 
at one or more points for embankments, flumes, etc,, not in excess of $8,per 
acre for the land to be served and benefited through them. (3) If such land", 
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A comparison of tlie effect of the road improvement upon country schools 
showed that before the roads were improved the average school atteiidaiice 
wais £>6 pupils of each 100 enrolled, as compared with 76 after ilie roads were 
improved, sliowiiig that the good roads have been materially responsible for the 
education of 10 children out of each hundred. 

Bituminoiis macadam and bituminous concrete pavements, A. H, Blan- 
CHAEB (Municipal Jouk, 41 (i.9Jfd), No, 14, pp, 405-411, figs. 9). — This article 
summarizes the more recent opinions of authorities on the materials aud 
methods requisite for the most successful construction and maintenance. 

In moiiolitMc pavements in Vermilion County, Illinois, brick are laid 
directly on concrete base, H. H. Edwaeds {Engin. Eec., 74 (1910), No. 14, pp. 
400 - 402 , figs. 7),—^This article summarizes experience in which the thin layer 
of dry sand and cement was discarded. The brick were grouted immediately 
after rolling. 

Bistribution of traffic on a rectangular system of roads analyzed, E. W. 
JamEvS (Engin. Rec., 74 (1916), No. 15, pp. 4^9-44^, fiffs- 2 ).—Tabular data are 
reported which show the relative travel on various types of roads where the 
development is uniform throughout a township and where it is unequal and 
more in accordance with ordinary experience. It is pointed out that from SO 
to 85 per cent of all traffic in any large area is carried by 15 or 20 per cent of 
the roads and that expenditures should he governed accordingly. 

Progress reports of experiments in dust prevention and road preservation, 
1915 (U. S, Dept. Agr. Bui. 407 (1916), pp. 71 ).—^New experiments begun by 
the Office of Public Roads and Rural Engineering during the year 1915 are de¬ 
scribed, These included experiments on bituminous macadam (penetration and 
mixing methods) and bituminous gravel concrete on Mount Vernon Avenue 
road, Alexandria County, Va.; bituminous surface treatment on Falls Road, 
Montgomery County, Md.; penetration macadam on Bradley Lane, Montgoineiy 
County, Md.; bituminous concrete at Washington, D. C.; oil-asphalt-coralline 
rock at Buena Yista, Fla.; oil-asphalt-sand at Jupiter, Palm Beach County, 
Fla.; bituminous-sand, mixing methods at West Palm Beach, Pla.; and sand- 
asphalt at Ocala, Fla. 

Supplementary reports on experiments previously reported (E. S. K., 8*1, p. 
686) are included on oils, tar preparation, calcium chlorid-coralllne ro(*k at 
Lemon City, Fla.; oil, tar, oil-asphalt-coralline rock at West Palm Beach, Fhu; 
oil-coralline rock at Miami, Fla.; bituminous surface treatment on Rockvilhi 
Pike, Montgomery County, Md.; tar preparation and oil-surface treatment at 
Washington, B. 0.; bituminous concrete, cement concrete, oil-ceinenr*<!OTicret(^, 
vitrified brick, bituminous surface treatment on concrete and bituminous eou- 
struction and surface treatment at Chevy Chase, Md.; oil-ceineut comu'cte, 
oil asphalt, tar and fluxed native asphalt at Jamaica, N. Y.; oil-asphnlt-gravid 
at Ames, Iowa; tar and oil preparations at Knoxville, Tenn., 1910; slag, Iline, 
waste sulphite liquor and tar at Youngstown, Ohio; sand-clay at Dodge City, 
Carden City, Bueklin, and Ford, Kans.; and Kentucky rock asphalt at Bowling 
Green, Ky. 

Road dust preventives: References to books and magazine articles (FUts- 
iburgh,Ra.: Carnegie Library, 1916, pp. S9).—A list of 361 references to hooks 
and magazine articles bearing on the subject is given. 

Concrete construction for rural communities, R. A. Seaton (New York md 
London: McCrawSiil Boole Co., 1916, pp. pt 1, figs. Pd).-—This Is a 

semitechnical treatise on the essential features of concrete constiuictloii on 
farms and in rural communities. It is divided into five parts. Part X, Mate¬ 
rials, deals with cements and limes, cement specifications and tests, and aggro- 
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gates; part 2, Plain Concrete, deals with proportions and quantities of materials, 
construction of forms, and mixing and handling concrete,* part 3, Eeinforced 
Concrete, deals with general principles and strength of reinforced concrete; 
part 4® Miscellaneous Matters, deals with concrete surface finishes, stucco and 
plaster work^’waterproofing and coloring concrete, and casting in molds; and 
part 5, Typical Applications of Concrete, deals with -sidewalks, floors, and 
roads; tanks, cisterns, and silos; and small highway bridges and culverts. 
Official tests of mechanical cultivation {Jour, Agr, Prat, n, ser., 29 {191B), 
Wo. 13, pp. 2S0'-2S2, figs. 2). —^Tests on the cultivation of very light sandy soil 
with a 16“horsepower and a 25-horsepower tractor are reported. The former 
weighed 2,800 kg, (about 3 tons) and had a horizontal single-cylinder motor run¬ 
ning at about 400 revolutions per minute. The latter weighed 4,700 kg. and had 
a horizontal two-cylinder opposed motor running at about 550 revolutions per 
minute. The test results are given in the following table: 

Mechanical cultivatioti tests. 



Tractor, 

Depth of 
cultiva¬ 
tion. 

Width of 

Average 

Area cul- 

Fuel consumption. 

[ 

Type of cultivator. I 

horse¬ 

power. 

cultivar- 

tioa. 

speed per 
hour. 

tivated 
per hour. 

Per hour. 

Per 

hectare. 

3-bottom plow. 

16 

Centi¬ 

meters. 

16.0 

Meters. 

0.97 

Meters. . 
3,276 

Square 

meters. 

2,325 

Kilo¬ 

grams. 

5.68 

Kilo¬ 

grams. 

24.3 

4-bottoin plow. 

25 

20.9 

1.26 

2,736 

2,400 

6.72 

27.3 

12-tooth cultivator, soil plowed 
one week. 

16 

6.5 

2.00 

3,348 

4,762 

4.43 

9.3 

12-tooth cultivator, soil recently 
plowed. 

16 

11.0 

2.00 

3,348 

4,762 

4.84 

ml 

12-tooth cultivator on fallow.... 

16 

7.0 

2.00 

3,348 

4,762 

4.02 

8.2 

i4-disk harrow on fallow. 

16 

4.0 

2.10 

3,348 

5,000 

4.06 

8.1 

14-disk harrow, soil recently 
plowed... 

16 

10.0 

2.10 

3,276 

1 

4,958 

1 

5.22 

i 

ms 

! 


Official tests of mechanical cultivation {Jour. Agr. Prat, n. sen, 29 {191$), 
No. 15, pp. 262-26figs. 2). —^Tests of a 3-wheeled tractor with a 4-cylinder 
vertical motor rated at 20 horsepower in plowing, rolling, and harrowing on a 
heavy clay soil are reported. The two front wheels, 0.62 meter *(24.4 in*) 
in diameter, are guide wheels and the rear wheel, 1.52 meters in diameter, 
is a driver. The total weight of the tractor is 2,800 kg. (about 3 tons). The 
test results are given in the following table: 


Mechanical cultivation tests. 


Cultivating apparatus. 

Depth of 
cultiva¬ 
tion. 

Width of 
cultiva¬ 
tion. 

Area culti¬ 
vated per 
hour. 

Fuel consumption. 

Average 
speed per 
hour. 

Per hour. 

Per hectare. 


Centime¬ 

ters. 

Meters. 

Square 

meters. 

Kilograms. 

Kilograms. 

3£eters. 

2-bottom plow. 

15.7 

0.61 

2,083 

8.60 

'• 41.2 

5,292 

Do. 

22.7 

,58 

1,087 

6.40 

49.6 

2,592 

4-bottom plow. 

17.5 

1.00 

1,887 

5.50 

29.1 

2,772 

S-bottom plow. 

15.0 

.94 

2,421 

6.90 

28.5 

3,600 

Do... 

20.4 

.94 

2,364 

7.26 

30.7 

3,492 

Do.. 

13.0 

.94 

1,886 

7.86 

40.9 

2,772 

Do............ 

18.0 

.83 

1,744 

8.51 

49.0| 

2,700 

13-tooth cultivator. 

10.0 

1.56 

3,333 

a 32 

18-9 ' 

2,988 

13-tootli cultivator and roller., 

10.0 

1.56 

3,225 

6,900 

7.59 

23,5 

2,880 

48-tooth harrow on plowed soil. 

4.5 

2.00 

8.22 

11.9 

5,400 

13-tooth cultivator on fallow 
soil...... 

10.0 

1.56 

3,186 

6.27 

29.8 

2^^ 



















190 


EXPEKJMENT STATION KECOFJ)» 


CVoL 36 


Dairy barn, construction, L. A. IIiocuns jukI 1>. {'Miss* Agr, Voh .IJj'L 

Dept. Bid: 2, pih 8, 7). —biilletiii points out the ess(sithil features in 

flairy-bam constnietlon, ami gives diagrammatic illustrations of the more iiii- 
portaiil: details In coiistriiclion. 

Building iiistriictioiis for liomemade silos, ik Ij. Olivku Vlrgifiia 8Uk 

JluL jr>7 iI9JA})y pp. figs. 8 ).—This is a revision of Oireuljir 8, on tlie 

construction of wooden hoop silos (K. S. R., 32, p. 888), with axldltioiial liifor- 
iiijitioii, prepared in cooperation with the IT. S. Department of Agriculture, on 
the building of stave and plastered silos. 

Poultry houses, E. J. Petebson {North Dakota Bta. Circ, 14 (1916), pp. 7/, 
4 )^—general requirements of poultry house construction to meet North 
Dakota conditions are outlined, 

A farmer^s poultry house, J. G. Halpin and D. M. Schindlek {Wis. Col, 
Agr, Ext, Berv, Circ. 62 {191G), pp, ^)-—Plans and a hill of materials 

for a poultry house to accommodate 125 hens are given. 

A dual-purpose poultry house, J. Hadlington (Agr, Gass. N, B, Wales, 27 
{1916), No, 9, pp. 656-^659, v>h 1, figs. 2). —^Plans and brief specifications for a 
poultry house to serve as a brooder and laying house are given. 

E¥EAL ECONOMICS. 

Successful farm organizations, O. R. Johnson {Musouri Bta, B‘ul, 142 
{1916), No. 9, pp. 656-669, pi. 1, figs. 2). —Plans and brief specifications for a 
already noted in Bulletins 121 and 140 (E. S. R., 32, p. 791; 35, p. 692). 

The author, in summarizing the results of this survey, indicates that about 
40 per cent of the farmers in the regions studied made less than $200 lal)or 
Income, and about 70 per cent made less than $600. The average labor income 
•was about $1.35 per day. The most successful farmers had farms larger tlian 
200 acres. 

The least successful farmers had 7 per cent more of their capital invested in 
real estate than did the most successful farmers. This difference in capital 
was chiefly invested in live stock in case of the better class of farmers. On the 
more successful farms the workmen handled from 60 to 100 per cent more (trop 
acres than did the workmen on the less successful farms. The better farmers 
kept more live stock and a larger proportion of this stock was in prodvictJve 
stock and less in work stock. The less efficient farmers received from $17 to 
$25 l>er animal unit while the better farmers received from $37 to $47. 

Sixty-eight per cent of the best farms had more than three important sources 
of Income. The crop yield index on the best farms was 124.8 and on the pooianst 
farms 86.8. The farmers realizing the better incomes used onedifth less feed 
for each animal unit kept, hut realized four times as much in return for each 
$100 worth of feed used. 

Eartning on the cut-over lands of HicMgan, Wisconsin, and Minnesota, 
X C. McDowell and W. B, Walkeij {U. B, Dept Agr, Bui, 425 (1916), pp. 24, 
figs, id),—Among the conclusions set forth by the authors from their study 
of conditions on 801 typical farms in this area and an investigation of farm en¬ 
terprises on 80 farms, were the following: 

With average yield and average price, potatoes furnish a satisfactory cash 
crop in practically all parts of the district. Large, acreage, however, is not to 
be'generally recommended on account of the danger of low prices resulting from 
local overproduction. Other valuable cash crops adapted to certain areas are 
hay, clover seed, peas, beans, hairy vetch, seed corn, oats, rye, wheat, hurley, 
small fruit, and garden vegetables. 
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As there are few large cities, the demand for truck crops is somewhat lim¬ 
ited in most parts of the district. The well-managed farms produce an abnn- 
cUiiice of home, supplies, such as vegetables, small fruit, milk, butter, eggs, and 
meat. 

Dairying combined with cash crops is financially profitable when production 
per cow is high and crop yields above the average. The production of sheep or 
beef cattle as a major enterprise, while not common in the district, Is furnish¬ 
ing satisfactory incomes on a few farms. Hog production may be profitably 
combined with dairying where, corn matures and on farms where rye, barley, 
soy beans, or Canadian field peas can be substituted for corn. 

On account of the opportunity to use extra labor to advantage at all seasons 
of the year, either in lumbering or in clearing land, seasonal distribution of 
farm labor has not yet become an important problem in recently settlexl sections. 
A large amount of family labor is available, much of which is not used to ad¬ 
vantage. The crop area per horse is too small for the most profitable use of 
labor. Small irregular fields and numerous stumps prevent the most efficient 
use of farm machinery. Few farmers in this district are rapidly accumulating 
w’'ealth, but, with ceremony and good management, there is an opportunity to 
make a living and a little more. 

Management of muck-land farms in northern Indiana and southern Michi¬ 
gan, H. R, Smalley (U, S, Dept. Agr., Farmers^ Bill. 761 (1916), pp. $6^ figs. 
12 ).—Four distinct types of farms were found among the muck lands, namely, 
celery, onion, pepi^ermint, and gi*ain and stock farms. 

Among the conclusions drawn by the author were that the use of fertilizer, 
especially potash, on muck soils is very profitable, the yields being increased in 
most cases from 50 to 200 per cent. 

Celery and onions re<iuire an enormous amount of man labor as compared 
with corn, oats, and hay. Peppermint, cabbage, and potatoes occupy an inter¬ 
mediate position. The gross acre value of the intensive crops is high, but the 
value of these crops per day of man labor is not so high as in the case of the 
extensive crops. The average labor income for 28 celery farms was |394; for 
23 onion farms, $1,732; for 10 peppermint farms, $1,519; for 89 grain and stock 
farms, $1,056; and for 7 of the more successful grain and stock farms, $1,994. 
The grain and stock farms provide a much better distribution of labor through¬ 
out the year than the other types and are deemed a much safer type of farm¬ 
ing, although the, profits i3er acre may be less. 

Cost accounts on some Hew York farms, C. B. Ladd {Neto Yark Cornell 
8ta. Bill. S77 (1916), pp. 771-815, figs. S ).—^TMs bulletin gives the results ob¬ 
tained from keeping a complete set of cost accounts on 13 New York farms for 
1912 and 31 for 1913. It contains a large number of statistical tables, showing 
the hours of labor for man and horse and the cost per hour and per acre. It 
also gives the cost per acre and per horse for equipment, the extent, value, cost, 
and profit of various farm crops, live stock, and the monthly distribution of 
labor by enterprises and operations in connection with the individual enter¬ 
prises. 

Cotton ginning information for farmers, F. Tayloe, D. C. 'Geiffith, and 
G. B. Atkinson (U. 8. Dept. Agr., Farmers' Bui. 764 (1916), pp. 24, Tigs. 25 ).— 
The authors conclude that the present mechanical construction of gins makes it 
almost impossible for them to maintain the purity of each grower’s seed on ac¬ 
count of the added expense to the ginner in bringing about such conditions as 
will insure the accurate separation of seed which is to be used for planting 
purposes from the seed of other varieties of cotton. They consider It desirable 
that gin manufacturers develop some device which will insure a quick and ac- 
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curate metlioc! of keeping separate the seed ginned from eaeli wagon ioad of 
seed cotton. Tliey also discuss the methods of keeping accounts ant! the ar* 
raiigeiiieiit and use of ginning machines to bring about a !)ett<'T marketing con¬ 
dition for the cotton. Attention is called to the careless |)r(?pa.rat;ion of the 
American bale of cottoii and the seeming indifference on the part of the funner, 
the buyer, and others handling the American bale which causes the farmer a 
considerable loss. ‘‘ By concerted action the farmers should be able to secure 
better methods of ginning, maintain pure planting seed, aiid secure uniform and 
better handling of their cotton. This would enable them to market their crops 
to a better advantage.” 

Community organization for promoting the production of swine, C. G. 
Staee {Indiana Sta. €irc. 5^ (1916), pp. 12, figs. 2 ).—In addition to a brief 
discussion on the improving of swine i)roduetion by better feeding, breeding, 
and management, the author discusses the control of hog cholera by connnunity 
effort and points out how hog cholera is spread and how the comiiiuiilty can 
he organized to control this disease. There is included a proposed plan of com¬ 
munity organization and a model constitution and by-laws. 

[Studies in agricultural economics] A. E. Gance {Massa-chmetts Rpt. 
1915, pt 1, pp. 69(1, 7dn).—^There are two main types of agricultural insurance 
practiced in the New England States—^live stock insurance, which is confined 
mainly to insurance on race-horse stock and exhibit stoedr when shipiied to 
shows, and hail insurance of tobacco against damage by hail Brief notes are 
given regarding these. 

A study of the methods and cost of growing and distributing onions in the 
Connecticut Valley indicates that the cost of production and marketing is from 
36.6 to 40.6 cents pei* bushel. 

A survey of typical cooperative stores in the United States, J. A. Bexelu, 
H. Macpherson, and W. H. Kerb {U. S. Dept Agr. But 394 (1916), pp. 32, 
pis. 2 ),—Data collected from 60 stores in 10 states by the Office of Markets and 
Kural Organization in cooperation with the Oregon Agricultural College are 
reported and discussed. 

The figures collected in this survey bring out the conclusion that the ma¬ 
jority of the cooperative stores established are unsuccessful in achieving tlielr 
main object—saving on purchases to members and a reduction of the higli cost 
of living. This conclusion is borne out by the supplementary notes 
from managers who could not apply statistics, and by notes on interviews with 
leaders who are ac<iuainted with the store movement in whole sections whicli 
could not be covered in detail. But that there is one real service whh'h the 
cooperative stores have performed seems to have been demonstrated again and 
again. Even in cases where stores have failed absolutely and gone into bank¬ 
ruptcy they have frequently been responsible for the introduction of improved 
business methods in the towns where they were established. They have had the 
effect of stimulating competition. In cases where the merchants have com¬ 
peted keenly against the cooperative store they have been compelled to adopt 
more efficient business methods. This has resulted in lower prices to every 
consumer in the locality and frequently in better prices to farmers on produce.” 

The authors believe that the conditions necessary for success are good lea<l- 
ership, capable management, favorable environment, and adequate legal safe¬ 
guards, and that a lack of these generally is the cause of failure. Throughout 
the bulletin are included a number of statistical tables setting forth the various 
facts concerning the stores from which this survey was xnade. 

Rural clubs in Wisconsin, C. J. Gai-pin and D. W. Sawtetxr (Wisconsin 
iS/ta. But 271 (1916), pp. 58, figs. 22 ).—The authors believe that living on good 
^ terms with folks is a part of modern farming, as truly as knowing liow to farm, 
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and that the higher level of efficiency is reached in the science and art of local 
agriculture when families know one another well and xneet frequently. A 
strong circulation of ideas and impulses is deemed necessary to counteract 
discontent and the temptation to sell out and move away from rural districts. 

The authors state that about one-fifth of the farmers in Wisconsin are mem¬ 
bers of or attend the meetings of various rural clubs. They have divided the 
rural clubs into four typical groups and describe typical instances to illustrate 
the types. The four types mentioned are the farmers’ family club, the farm 
men’s club, the farm women’s club, and the young folks’ club. 

Monthly crop report (?7. /S. DepA Apr., Mo. Crop Bpt.y 2 (1916), No. 10, pp. 
97-108, figs. 8). —Among the data included in this report are the usual data 
relative to the condition of the principal crops, their estimated farm values, and 
the range of prices of agricultural products at important markets. Special 
reports are included concerning the commercial production of cabbage, cucum¬ 
bers, the monthly disposition of cotton by producers, the quantity of commercial 
fertilizer applied per acre of cotton, the trend of prices paid producers, wheat 
statistics for the world and the United States, and the estimated production of 
apples by States from 1890 to 1915. A special map is also included showing the 
location of the township crop reporters, 

AGMCULTUEAI EDUCATION. 

Agricultural education, H. J. Watebs (Addresses and Proe, Nat Ed. Assoc., 
5S (1915), pp. 193-199). —The author discusses the principal purpose of agricul¬ 
tural education, the tax of wastes upon the cost of living, high acre yields 
and low man yields, what city people and country children should be taught, 
and where agriculture should be taught. 

In his opinion city children should not be required to study the details of 
plant and animal production, but should be so taught that they will have an 
interest in, and a general understanding of, these basic industries, so that they 
will realize that they are dependent upon those uffio till the soil, not only for 
their food and clothing, but also for the materials which form the basis of 
most of the city’s industries. On the other hand, country children should be 
taught how to produce high-acre yields without bringing upon themselves the 
evils of the intensive methods of other countries and of other times. 

The failure of early attempts to teach agriculture is attributed principally 
to the fact that the farmer himself knew more about farm practice than did 
the teacher. This led to the establishment of agricultural experiment stations, 
a deliberate attempt, for the first time in he history of education, to create, 
through a well coordinated system of scientific research, a body of knowledge 
in relation to a subject which it was deemed important to teach but about 
which so little of a definite nature was knowm that it could not be taught 
successfully* Attention is also called to another important departure from 
educational traditions, viz, an organized system of extension or eontiiiiiation 
teaching through which parents as well as pupils are reached with new-found 
knowledge* 

The author concludes that “ income and idealism are the principal elements 
out of which a stable and satisfactory rural civilization will be built. To 
build such a civilization is the only possible excuse we can oiTer for devising 
and maintaining a system of agricultural education.” 

Progress of elementary agricultural education in ISTova Scotia, U. A. 
DeWouee (Addresses and Proe. Nat Ed. Assoc., 53 (1915), pp. 520-522). —Ac¬ 
cording to this article school gardening and nature study are making about the 
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same progress 1b Nova Scotia as in this country. The school garden has not 
proved a success because of the vacation problem, but ciilldreids gar ileus on the 
home grounds have proved popular and sciiool oxhibitions are a prominent fea¬ 
ture of the work each autumn. More stress is laid on flower culiiire tlian on 
vegetable culture, as the same cultural principles belong to both, and tfie liowiu’S 
are more interesting. 

The teadiers, who are the leaders in this work, take a special training (!oiirse 
for two or three summers at Truro, these courses being con(liict.ed jointly l)y the 
normal and agricultural colleges and leading to a rural sciiaice illploma. 
Teachers receive a small additional salary grant, $25 or $50, for rural science 
work. 

The efficient country school, D. B. Johnson (Addresses and Proe, Wat. Ed 
Assoe.y 5S (1915), pp. 682-687). —^The author discusses the vital need in this 
country of the efficient country school, with its equipment, curriculum;, and 
teacher. 

Applied science as the basis of the girFs education, Ha/jcu W. Sevicuy 
(Addresses and Proe. Wat Ed. Assoc., 52 (1915), pp. 1020, 1021).—Ixi this article 
science courses to meet the general needs of all girls are classified under two 
heads: (1) Courses for girls who are planning a scientific or technical educa¬ 
tion, and (2) courses wfliich make better homes because the sciences are taught 
in a simple but practical way. The latter are discussed, including a considera¬ 
tion of what they should consist and a few of their possibilities. 

Special science for girls in the rural schools, Blanche O. Twiss (Addresses 
and Proc. Nat. Ed. Assoc., 52 (1915), pp. 1015-1019). —^Tlie author emphasizes 
the need of the teaching of sciences for both hoys and girls, and of well- 
grounded, finely trained women of broad experience to conduct this work in 
rural communities. In her opinion the science work for girls in the rural 
schools should be chosen from the fields of chemistry, botany, physiology, and 
biology, including bacteriology, to be taught in close correlation with cooking 
and sewing. Correlation and problem exercises or projects are recominendetl, 
and some correlations are suggested. 

Home economics applied to life, Martha Van Rensselaer (Addresses and 
Proc. Wad, Ed. Assoc., 52 (1915), pp. S21-S2Jt). —The author discusses home 
economies as the medium of canning into the home the principles of both 
science and art to establish high standards of living and right comimiiiHy and 
home ideals. 

Broject teaching, J. A, Randall mid Proc. Wat. Ed. Assoe., 52 

(1915), pp. 1009-1012). —^The chief object of this paper is to propose a tecdirit- 
cal definition for the word “project,” and to expand the idea for wiilidi the 
term seems to stand. Illustrations of individual and community |)roJec'tH are 
given and their relative advantages discussed. 

Judging the daiiy cow as a subject of instruction in secondary schools, 
H. P. Babeows and H. P, Davis (U. E. Dept. Apr. Bui. Jf24 (1916), pp. 20, figs. 
15). —^This bulletin gives specific directions, including classroom discussion and 
field practice, for the scoring and judging of the dairy cow as a practieimi in 
the teaching of agriculture in secondary schools. 

Proceedings of the twentieth annual meeting of the American Association 
of Paxmers’ Institute Workers, edited by L. R. Taet (Proc. Amer. Assoc, 
Farmers^ Imt. Workers, 2Q (1915), pp. 155, figs. 2).—A detailed report of the 
proceedings of the meeting held at the University of Oallfornia, Berkeley, 
August 12 to 14, 1915.' It includes a report of the Farmers' Institute Work in 
the United States in 1914-15, by^ J. M. Steelman, am! the following papers: 
Address of Welcome, by T. P. Hunt; Response, by T. B. Parkeri President's 
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Annual Atlilress,'by T. B, Parker; The I%rmer and Peace, by D. S. Jordan; 
How Can Smith-Lever Funds be Used for the Furtherance of Farmers' In¬ 
stitutes? by W. T. Clarke; The Ideal Institute Lecturer, B. Cl Jolinsoii; Mov¬ 
able Schools of Agriculture and Their Work, by C. I* Christie; The Coopera¬ 
tion of Bhirmers’ Institutes With Other Educational Agencies, by S. Cooley; 
Demonstration Work in IT'anners* Institutes, by J. M. Stedmaii; The Fanners’ 
Responsibilities, by H. J. Waters; How Can We Help the Boys? by B. Knapp; 
Women’s Institutes of the Province of Ontario, by G. A. Putnam; Extension 
Service for Women, by E, G. Peterson; Extension Work for Rural Women, by 
Mamie Bunch; Extension Work for Rural Communities, by Mary B. Sweeney; 
Home Demonstration and Its Possibilities, by Gertrude MeChene; Equipment 
for Extension Work in Home Economics, by Ava B. Milam; Rural Work in 
Home Economics in Missouri, by May C. Macdonald; How Far Should Enter¬ 
tainment be Made a Feature of Farmers’ Institute Work? by A. J. Cook; The 
Market Problem and How Can Farmers’ Institutes Help to Solve It, by O. J. 
Brand; Tillage, Its Rationale and Its Dangers, by 0. B, Lxpman; Shall Exten¬ 
sion Services Include the Social, Recreational, and Educational Improvement 
of Rural and Urban Districts? by W. D. Hurd; Organization and Methods in 
Home Economics, by Mrs. H. W. Calvin; and Home Demonstrations, by Mary 
E. Creswell. Statistics of farmers’ institutes in the United States and in 
Canada for 1914-15 are included. 

MISCEILAIirEOUS, 

Annual Report of California Station, 1916 (California Sta. Rpt, iPid, pp. 
133, pL i, figs. 5). —^This contains the organization list and a report of the di¬ 
rector on the work and publications during the year, including a list of the 
station projects and some data pertaining to the instruction and extension 
work of the college of agiiculture. The experimental work recorded is for 
the most part abstracted elsewhere in this issue. 

Report of Kansas Station, 1915 (Kamas Sta. Bpt. 1915, pp. 69, figs. 21), — 
This contains the organization list, a financial statement for the fiscal year 
ended June SO, 1915, a report of the director summarizing the work and publi¬ 
cations of the station, and two special articles. The experimental w^ork re¬ 
corded is for the most part abstracted elsewhere in this issue. 

Twenty-eightli Annual Report of Massachusetts Station, 1915 {MmsacTin- 
setts 8ta. Rpt. 1915, pts. 1-Z, pp. pls. 8, figs. 11). —This con¬ 

tains the organization list, reports of the director and heads of departments, a 
financial statement for the fiscal year ended June 30, 1915, and reprints of 
Bulletins 163-167, previously noted. The experimental work recorded is for 
the most part abstracted elsewhere in this issue. 

Thirty-fifth Annual Report of Ohio Station, 1916 (Ohio Bta. Bui, S09' 
{t9M], pp. XXI¥, figs. 2). —This contains the organization list, a financial state¬ 
ment for the fiscal year ended June 30, 1916, and a report of the director sum¬ 
marizing the work and publications of the station during the year. 

Monthly bulletin of the Western Washington Substation (lYashington Sta,, 
West. Wash. Bta., Mo. Bui., 4 (1916), No, 7, pp, 16, fig. I ).—^TMs number con¬ 
tains brief articles on the following subjects: Home Canning, by T. J. Kewbill; 
The Value of Cow-testing Associations, by O. E. Gibson; Dairy Farming Prob¬ 
lems, by H. L. Blanchard; Hints on Storing and Marketing Potatoes, by J. L. 
Stahl; Fall Plowing, by E. B. Stookey; Getting Fall and Winter Eggs,'by Mr, 
and Mrs. G. R, Shoup; and Concerning Mold on Berries, by A. Frank, 
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Alabama College aad StatioE.—G. O. Starclier, associate professor of liorticiil" 
tare and associate liorticultiirist at tlie Virginia College and Station, lias been 
appointed professor of horticulture and horticulturist, vice Ernest Waikei-j 
resigned to engage in commercial work. 

Georgia Station.—P. H. Smith, assistant chemist, has been appointed head of 
the department of chemistry beginning January 10. His work will be contined 
largely to animal nutrition along the lines already under way. 

Kansas College and Station.—^Among the changes effective January 1 was the 
resignation of Dr. James W. Benner, instructor in veterinary iiiedic^inc, to 
become assistant professor in the veterinary department in the Michigan Col¬ 
lege. Dr. Benner has been succeeded by Dr. J. I*. Scott, who was appointed 
a fellow in pathology in the college last fall. Kurt Peisor, assistant in dairy 
bacteriology, has resigned to become milk inspector for the Board of Health 
at Cleveland, Ohio, and has been succeeded by J. R. McClung, assistant in 
chemistry in the college. Dr. Thomas P. Haslam, pathologist in the station, 
has resigned to engage in commercial work. 

Mchigan College.—Dr. J. P. Hutton has resigned as assistant professor of 
veterinary surgery to engage in commercial work. 

Minnesota tlniversity.—^About 1,500 farmers and farmers’ wives attended the 
annual week’s short courses in the college of agriculture. 

Kevada University.—Mrs. Edna C. Baker of Sparks, B, F. Curler of Elko, and 
P. Abel of Reno were elected to the board of regents, vice Messrs, Dodd, Hen¬ 
derson, and Pratt, effective January 1. The resignation of President A. W. 
Hendrick took place January 4, on demand of the hoard, and Robert Lowers 
was appointed acting president. Paul Gaston, comptroller, also resigned and 
was succeeded by C. H. Gorman, a former comptroller. 

Hew Jersey Stations.—^At a recent meeting of tlie board of managers of the 
State Station, James Neilson was elected x>resident of the board, George E. 
DeCamp, vice-president, and Irving E, Qiiackenboss, secretaiy-treasurer. J. 1\ 
Helyar was appointed State seed analyst, also conliniiing at the liead the 
station seed laboratory. 

Louis J. Kleinfeld, assistant chemist in the State Station, resigned December 
1, 1916. 

The three-year international egg-laying and bi'eeding contest, l)egun November 
1, 1916, at Vineland, is now in full operation. The entries number 100 peiis of 
10 birds each, representing all of the more important breeds. 

Ohio Station.—C. B. Williams, agronomist, has been appointed associate 
director. G. K. Livaslian has been appointed assistant in the soil survey, vice 
A., H, Hulsken resigned. 

Oregon College.—At the invitation of President Kerr the entire legislative 
assembly visited the college January 20, this being its first official visit in six 
years. 

Carl L. Kennedy, assistant professor of animal husbandry, has resigned to 
become county agent of Polk County, Iowa. 

190 



wm 


NOTES. 


197 


Penasylvaaia College and Station.—L, P. Eeese, instructor in horticulture, 
resigned January 1. L. D. Jesseman has been appointed instructor in horticul¬ 
ture, effective January 15, and Albert White, assistant in vegetable culture 
at the Maryland College, has been appointed superintendent of greenhouses and 
instructor in horticulture, effective on the same date. 

South Carolina College and Station.—J. N. Harper has resigned as dean of the 
agricultural department, director of the station, and agronomist to engage in 
commercial work. 

Tennessee University.—J. G. Pridmore, associate professor of agronomy, re¬ 
signed February 1 to engage in commercial work, and lias been succeeded by 
B. B. Lowry. 

Utah College.—^W. W, Henderson has been appointed professor of zoology and 
entomology, vice E. G. Titus whose resignation has been previously noted. 

Tirginia Station.—K. E. Quantz, special assistant in liortieiilture, and B. H. 
Cook, superintendent of the Charlotte County substation, resigned December 31, 
1916, to accept positions with the Government of Brazil. Mr. Cook has been 
succeeded by A. P. Moore, a 1916 graduate of the college. Dr. M. T. Smulyan, 
assistant entomologist for the State Crop Pest Commission, whose experimental 
work is affiliated with the station, also resigned December 81 to accept a 
position with the Bureau of Entomology of the U. S. Department of Agri¬ 
culture. 

American Society of Agronomy.—^The ninth annual meeting of the American 
Society of Agronomy was held in Washington, D. C., November 13 and 14, with 
the largest attendance on record. 

The presidential address was given by 0. E. Ball at a joint session held with 
the Society for the Promotion of Agricultural Science and the American Farm 
Management Association. Mr. Ball took for his subject Some Problems in 
Agronomy, and suggested a long list of problems along agronomic lines that are 
yet unsolved. Among other things, he discussed the preparation of investi¬ 
gators, and emphasized the necessity of a broad fundamental training in the 
sciences and languages before the student began to specialize. Cooperation 
among institutions in experimental work was suggested, as well as the con¬ 
ducting of group studies. In conclusion he spoke of the evolution of procedure, 
the Increasing refinements of methods, and the necessity of definitely outlining 
proposed work and keeping adequate records. 

Other papers presented before the society included the following: The Carbon 
Dioxid Content of a Planted and Unplanted Limed and Unlimed Soil, by T. L. 
Lyon and J. A. Bizzell; The Possible Bole of the Active Organic Matter of the 
Soil, by C. J. T. Doryland; Field Crops and Bacterial Transformation of Soil 
Nitrogen, by K, F. Kellerman and R. C. Wh-ight; A Method of Determining the 
Volume Weight of Soils in the Field, by C. F. Shaw; Studies on the Relation 
of the Cob to Other Bar Characters in Corn, by A. E. Grantham; Composts 
as an Aid in Soil Building, by J. G. Lipman; The Belatlou of Live Stock to the 
Maintenance of Organic Matter in the Soil, by E. O. Fippin; What is Agronomy, 
by A. N. Hume; The Sugar Beet as a Factor in National Preparedness, by G. 0, 
Townsend; The Soil Mulch, by L. E. Call and M. C. Sewell; The Effect of 
Inoculation on. Yield and Protein Content of Alfalfa and Sweet Clover, by A. G. 
Arny and R. W. Thatcher; Heating Seed Booms to Destroy Insects, by E. G. 
Montgomery; The Effect of Sodium Nitrate Applied at Different Stages of 
Growth on the Yield, Composition, and Quality of Wheat, by J. Davidson and 
J. A. LeClerc; and A New Device for Harvesting Grass and Grain Plots, by 
A. G. McCall 

The committee on soil classification and mapping made several suggestions 
for future work. Tine committee on the standardization of field experiments 
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siiggestecl the conipiling of a bibliography on the subject of field experiments. 
The committee on agronomic terminology reported tliat it is subiiiittliig a 
glossary of terms through the Journal of the Ameriemv Boc/iePy of Agronomy 
for the ni^proval of the society. 

The coniiniitee oii varietal iioniendature suggested the creation'of a register 
of varieties, along the lines followed in the herd-books, giving the history^ 
ancestors, etc., of the variety, E. O. Montgomery, chairinaii of the coiuniittee, 
(Hsciissed some work that had been done along these lines in the classiticatloii 
of oats at the Cornell Station, and exhibited some niouiited specoiriens. 

The following officers were elected for the ensuing year: President, W. M, 
Jariline; Vice-Presidents, T. G. Llpman and J. A. Foord; Secretary, 0. W. War- 
burton; and Treasurer, George Roberts. 

American. Association for the Advancement of Agricultural Teaching.—The 
seventh annual meeting of this association was held in Washington, I). G,, 
November 14, 1916. Two main topics were presented for discussion, the con¬ 
tent of the course in the college of agriculture for prospective high school 
teachers of agriculture and the high school course in agriculture. 

Under the first of these, Bean C. P. Curtiss discussed the relation of the 
sciences. He thought that the science taught ought to be applied science, which 
will directly connect up with the work of the farmer and the community in 
which the teachers will serve. 

As to general professional subjects, K. L. Hatch held that psyeliology is the 
basis of the professional preparation, but that whether or not there should he 
a course in general education is doubtful. The student’s time is so taken up 
with technical work la agriculture that an effort should be made to reduce 
the professional preparation to the minimum. The course in agricultural 
education ought to include the principles of general methods. A certain 
amount of practice work should be required wdth real students, with real 
classes and conditions, and with problems teachers are going to meet. Profes¬ 
sor Hatch also discussed at length the growing demand for a course in the 
college known as general science or elementary science. In discussing this 
paper E. W. Stimson laid stress upon the importance of training college teach¬ 
ers of agriculture, if for no other reason than that the prospective tea(*hers 
coming under their influence may imitate good teaching. 

G. A. Works took up The Content of the Methods Course for Hlgli J^chool 
Teachers of Agriculture, outlining the work given in the New York State Col¬ 
lege of Agriculture. This course, which is given tiiree or four times a year, is 
open only to seniors. It runs for a terra with two discussion perbxls ami one 
laboratory period 2| hours in length each week. The ehi.ss is liirfited to 50 
and each laboratory section to 12 students. The laboratory and IcKjtiire work 
are closely correlated throughout the course, and special attention is given 
to the selection of material adapted to the high school piij)il and to its arrange¬ 
ment in seasonal sequence. Other topics taken up are the place of the home 
project and the organization of study material for tiie recitation lesson, the 
laboratory, and the field trip. A visit to a near-by high school is made for 
the purpose of studying equipment, library, and home projects, and some work 
is (lone in chart making and bulletin collecting and cataloguing. 

The Relations of High School Agriculture to Agriculture as Taught in the 
Lang-grant College, was the title of a paper read by D. J. Crosby, in which 
the subject was discussed along the lines of the report of the committee on 
instruction in agriculture of the Association of American Agricultural Col¬ 
leges and Experiment Stations (E. S. R, 35, p. 705). 

In a paper on How to Connect the High School Work with Frac^tieal Farm 
Operations, A. K. Oetman suggested (1) a seasonal distribution of the topics 
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studied, the study to coincide with the operations on the farm, (2) provision 
for field and laboratory work, and (S) the use of the home project properly 
planned, accounted, summarized, and supervised. 

G. H. Inne, in a paper on The Content of High School Courses in Agricul¬ 
ture, said that it is not merely a question of what is worth teaching and study¬ 
ing, but what is best considering all local conditions, equipment, time, teacher, 
community interests, adaptations, etc. Thus, the determination of the content 
and arrangement of a course in agriculture becomes a local problem and no 
general solution can be given that will apply equally well to all localities. The 
following outline of work was, however, suggested: First year, practical work 
on how plants grow, soils anfl fertilizers, and field crops or fruits and vege¬ 
tables, the choice depending upon local conditions as regards available mate¬ 
rial and interest in home project work. The second year should be given to 
the study of live stock. After such general courses the student Is prepared for 
more special W'Ork. In sections where horticulture is important the third year 
may well be spent in such specialized branches of plant production as fruit 
growing, practical work on soils and fertilizers, cover crops, etc., as relate to 
the production of fruit, or market or vegetable gardening, and one-third of a 
unit on improvement of home grounds and ornamental planting. 

Similar specialized courses should be provided in districts where one or more 
field crops, dairying, or some other special phase of animal husbandry pro- 
dominates. In districts having broad interests in agriculture the school should 
be equipped to offer a number of special courses during the third and fourth 
years. While the subject of tools, implements, and machinery is necessarily 
considered in connection with crop production, the subject of farm mechanics 
is deemed sufficiently important to receive special attention during the fourth 
year. A half unit in rural economics and farm management should not pre¬ 
clude careful accounting in connection with the projects of each of the previous 
years nor the study of simple methods of accounting in connection therewith. 

The officers elected for the ensuing year are W. H. French, Michigan Agri¬ 
cultural College, president; A. C. Monahan, U. S. Bureau of Education, vice- 
president; and 0. H. Lane, U. S. Department of Agriculture, secretary-treas¬ 
urer. 

Agricultural Education at the Fourteenth International live Stock Exposition.— 
After a lapse of three years, occasioned by the foot-and-mouth disease situa¬ 
tion, the Fourteenth International Live Stock Exposition was held at Chicago 
in December, 1916. The agricultural colleges were again strongly in evidence, 
both the grand champion and the reserve champion in the bullock section 
coming from the University of California. 

A new feature of the show is to be a special exhibit each year from some one 
agricultural college. The institution selected to initiate this practice was the 
University of Illinois, which depicted in miniature its campus and buildings and 
likewise a model farm divided into fields supporting a profitable and soli build¬ 
ing rotation as well as much other illustrative material. A number of domestic 
science demonstrations w^ere also given by the Iowa College, while the U. ,S. 
Department of Agriculture showed moving pictures of agricultural interest 

At the students’ stock-judging contest, 16 institutions were represented, three 
for the first time. The first place was awarded to the team from Purdue Uni¬ 
versity, second to the Iowa State College, and third to the Ohio State 
University. 

Colonization of Ex-soldiers and Sailors in England.-—An estate of 2,g63 acres, 
near Patrington in Yorkshire, has been acquired for a land settlement colony 
of ex-service men. When fully developed the colony will comprise a central 
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Iiirm of about 200 acres and (K) small lioldings of about 35 acres eacli. On each 
of these holdings, a cottage and tlie necessary farm buildings will be built, 
wliile the central farm will be equipped with machinery, hox*ses, etc, which 
may be Iii,r(3d !)y the settlers. 

Applicants will receive training when necessary on the central farm until 
titted to take up a holding independently. Cooperative methods a.re to be fol¬ 
lowed in tlie purchase of supplies and the disposal of produce for the entire 
tract. The enterprise is said to he the first of its kind in Great Britain. R. N. 
Dowling, organizer of agricultural education to the Lindsey County Council of 
Lincolnshire, has been appointed director of the colony. 

Miscellaneous.—Following the death of Hon. James S. Duff, Minister of Agri¬ 
culture for Ontario, the Prime Minister, Hon. W. H. Hearst, has taken charge 
of that department in addition to his other duties. President G. 0. Oreelman 
of the Ontario Agricultural College lias also been appointed commissioner of 
agriculture for the Province, a new position in which he will act as chief ad¬ 
viser to the Prime Minister on matters of agricultural policy. 

The Kaisar-i-Hind Medal of the First Class, conferred for public services in 
India, was bestowed on New Year’s Day upon Dr. 11. H. IMann, principal of the 
Agricultural College of Poona and agricultural chemist to the Government of 
Bombay. 

William Marriott, assistant secretary of the Royal Meteorological Society 
from 1872 to 1915, and editor of the Meteorological RemrU from 1881 to 1911, 
as well as a frequent contributor to other meteorological publications, died at 
Dulwich, England, December 28, 1916, at the age of 68 years. 

Valparaiso University, located at Valparaiso, Ind., has received a gift of 
400 acres of land, valued at over $50,000, from William P. Piimey and Miss 
IMyra Pinney for the use of its department of agriculture. 

J. A. McLean, formerly of the Massachusetts College, has been appointed 
professor of animal husbandry in the University of British Columbia, and has 
entered upon his duties. 

Plans are under consideration for the establiKShment by the Board of Agri¬ 
culture and Fisheries and the Board of Development Commissioners of Great 
Britain of a research institute for problems relating to agricultural machinery 
at Cambridge University in connection with the existing schools of agriculture 
and engineering. 

Officers for the current year were elected by the American P!iytopathologi(?al 
Society at its New York City meeting, December 27-30, 191G, as follows: Presi¬ 
dent, M. T, Cook of the Delaware station; vice president, Gluirles Brooks, U. S. 
Department of Agriculture; councilor, H. S. Jackson of the Indiana station. 

F. A. Stockdale, director of agriculture in Mauritius, lias b(?<m appointed di¬ 
rector of agriculture in Ceylon and has been succeeded by Dr. H. A. Tempany, 
chemist and superintendent of agriculture in the Leeward Islands, 

o 
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RECENT WORK IN AGRICULTURAL SCIENCE 


IGBICULTUEAL 'ClffiMISmy-»-AG-ROTECHlY. 

Cliemical composition of alfalfa as affected hj stage of maturity, me- 
clianical losses, and condition of drying, C. O. Swanson and W. L. Latshaw 
{Jour. Indus, mid Engin. Cliem., 8 (1916), No. 8, pp. 726-729). —From a study 
of the chemical composition of alfalfa as affected by variations in maturing and 
curing, the authors have found at the Kansas Experiment Station that alfalfa 
cut in the bud stage has the largest ash and crude protein and the smallest 
crude ffber and nitrogen-free extract content “ In each successive stage the 
crude fiber and nitrogen-free extract increases, and the crude protein and ash 
decrease^ In pounds per ton the alfalfa cut in the earlier stages has more of 
crude proteip and less of crude fiber. The total amount of any or all nutrients 
produced per acre depends to a large extent on the yield, 

“ The leaves and stems differ in content of ash, ether extract, and nitrogen- 
free extract, but the greatest difference is in the percentage of crude protein and 
crude fiber. The leaves contain over two and a half times as much protein as 
the stems, while the stems contain over two and a half times as much crude fiber 
as the leaves, 

“ In harvesting and handling there is a large loss of leaves, which loss affects 
the composition of the hay in an increase of crude fiber and a decrease of crude 
protein. The alfalfa cured in the sun has a larger pure protein content, as 
determined by Stutzer’s method, than that cured in the shade. This difference 
is so great as to more than offset the influence of the loss of leaves. The differ¬ 
ences in respect to pure protein content were most pronounced in the alfalfa 
cut in the earlier stages.” 

The chemical composition of Oscillaria prolifica, B. B. Tuenee (Jour. Amer. 
Chem. 8oc., 38 (1916), No, 7, pp. 1402-1417, figs. o).—^The air-dried material 
examined was found to have the following percentage composition: Moisture, 
0.7 per cent; protein, 46.25; ether extract, 2.2; fiber and nitrogen-free extract, 
35.5; and ash, 6.4 per cent (a small part due to fine sand unavoidably collected 
with the alga). 

By extraction with various solvents no crystalline and easily identified char¬ 
acteristic substances were found in any considerable quantity in the alga. A 
small quantity of a crystalline magnesium salt of an organic acid (possibly 
caproic) was obtained. Saponin was not obtained in any appreciable quantity. 
A glucosid or a poiysaccTiarid having physical properties similar to saponin was, 
however, detected. 

The bad smell and taste of the decaying alga appears to be due largely to 
higher acids of the fatty (butyric) series, some of which were separated; indol 
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or skatol from decomposition of tke proteins seems also to be present in traces. 
Tlie fresii alga contains an aromatic compound soluble in petroleum spirit 
wliieli causes a cbaracteristic odor. The spectra have been, determined of vari¬ 
ous coloring matters from the alga, a ‘ chlorophyll" similar to that of the higher 
plants, and a blue substance soluble in water and in glycerol, with an intense 
red fluorescence, having properties which indicate that it is either associated 
with and carried down by the proteins in solution or itself has similar precipita¬ 
tion properties. This substance, which is believed to be new and may be allied 
chemically to the chlorophyll of the alga, has been named ‘ algocyan.’ ” 

The principal carbohydrate found was a pectin-like substance, insoluble in 
water, which on heating formed a jelly. It was slowly hydrolyzed by 5 per 
cent sulphuric acid. On examination of the hydrolytic products the presence of 
a nonredueing substance with a high positive rotation and a reducing sugar with 
a smaller rotation was indicated. A small quantity of a phenyl hydrazin com¬ 
pound, melting point 2 lT C., containing about 11 per cent of nitrogen was also 
obtained, but could not be identified with any known compound. 

A modification of the KJeldahl method for the determination of nitrogen, in 
which as little as from 5 to 10 mg. of sample and containing 1 mg. or less of 
nitrogen can be used, has been devised and Is described in detail. A new form of 
extraction apparatus suitable for a continuous extraction with large quantities 
of materia! is also described. 

Barium in tobacco and. other plants, Bonnibel Aetis and H. L. Maxwell 
(Chem, Mews, I 14 (1916), Mo. 2959, pp. 62, $3). —Using the method for the de¬ 
termination of barium in plant materials essentially as described by McHargue 
(B. S. R., 30, p. 502), the authors report the following percentages of barium 
(as BaS04) in the materials examined: Havana tobacco from Cuba, leaf 0.0608, 
stem 0.076; broadleaf tobacco grown in Pennsylvania, leaf 0.0648, stem 0.078; 
Havana tobacco grown in Connecticut, leaf 0.06, stem 0.072; Pennsylvania 
tobacco, leaf 0.098, stem 0.128; Sumatra tobacco, leaf 0.0308, stem 0.0408; Wis¬ 
consin tobacco, leaf 0.0192, stem 0.028; tobacco gi'owm in New York, leaf 0.0132, 
stem 0.504; dogwood leaf 0.0224; cottonwmod leaf 0.0052; cherry leaf 0.0392; 
black-locust leaf 0.0324; mulberry leaf 0.0696; elm leaf 0.0356; linden leaf 
0.0152; wild-olive leaf 0.0048; plum leaf 0.0372; box-elder leaf 0.036; hard-inaple 
leaf 0.0368; walnut leaf 0.0752; and pear leaf 0.0196. The following results 
'were obtained in the examination of immature leaves gathered in May soon after 
their appearance: Soft maple 0.0273; wild grape 0.0941; wild cherry 0.0336; 
box elder 0.0295; cottonwood 0.0528; lime 0.0435; cherry 0.0134; elderberry 
0.0143; black wmlnut 0.0096; sumac 0.0071; elm 0.0182; and blackberry 0.0086. 

The percentage of ash in the tobaccos analyzed is also reported. 

The synthesis of a new tripeptid, glycocyamilglyeylglycin (gtianidoglycyl- 
glycylglycin), A. Clbmexti {Atti R. Accad. Lincei, Mend. €1. 8 cL Fis., 0 
Mat, 5. ser., 25 {19M), I, Mo. 12, pp. 806-Sll ),—^The author describes the prepa¬ 
ration of the new tripeptid from diglycylglycin and cyanamid. 

The isomeric pentacetates of glucosamin and of chondrosamin, C. S. HtJi)- 
soH and X K. Daie {Jour. Amer. €7iem. Soc., S 8 (IBIS), Mo. 7, pp. 1431-1436). 

The optical rotatory powers of some acetylated derivatives of maltose, 
cellose? and lactose* C. S. Hrmsox and R. Sayhe (Jour. Amor, €liem. 80 c., $8 
il9M),Mo.9,pp.m7-lS73}. 

An automatic pipette, A, Lowy (Jour. Indm. and Engm. Ckem., 8 (1916), 
Mo. 8, pp. 73|, 735, figs. 3 ).—An automatic stopcock pipette is described in detaij. 
Advantages claimed for it are that an exact measured volume of liquid drawn 
Into the pipette can be controlled automatically by the operator; that the neces¬ 
sity of adjusting, maintaining, and manipulating the exact volume of the lic|uicl 
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after it lias passed above tbe graduation mark is obviated; and that it is ex“ 
eeedingly easy to manipulate. 

The determination of alnmintim as oxid, W. Bltjm (Jour. Amen €hem, Boe.j 
38 (1916), Wo, 7, pp. 1282-1297, figs, 2). —^From experiments reported it was 
found with a hydrogen electrode and suitable indicators that the precipitation 
of aiuminuiii Iiydroxid by ammonium hydroxid is complete wlien [H+] ranges 
from 10"^*'^ to These points are approximately defined by the color 

change of methyl red and rosolic acid. The presence of ammonium chlorid is 
advantageous in controlling the alkalinity and in coagulating the precipitate. 
Solutions of ammonium nitrate and chlorid are equally satisfactory for washing 
the precipitated hydroxid. For the determination of aluminum the following 
procedure is recommended: 

To the solution containing at least 5 gm. of ammonium chlorid per 200 cc. 
(or an equivalent amount of hydrochloric acid) a few drops of methyl red are 
added and the solution then heated just to boiling. Ammonium hydroxid is 
carefully added until the color of the solution changes to a distinct yellow. 
Boiling is continued for one or two minutes and the precipitate filtered at 
once and washed thoroughly with hot 2 per cent ammonium chlorid or nitrate 
solution. The hydroxid is ignited in a platinum crucible and after all the car¬ 
bon is burnt off is blasted for five minutes. The crucible is then covered and 
placed in a desiccator until cool. After w^eighing, a second blasting of five 
minutes is desirable, as it permits of a more rapid weighing and, consequently, 
more accurate results. 

It is indicated that the crucibles containing the ignited alumina should be 
kept covered in the desiccator and on the balance. Five or 10 minutes blasting 
is sufficient for precipitates containing from 0.1 to 0.2 gm. aluminum oxid. 
The presence of ammonium chlorid during ignition causes no appreciable loss 
of alumina. 

Notes on the determination of aluminum, O. P. Sidenee and E. Petti John 
(Jour. Indus, and Engin. Ohem,, 8 (1916), No. 8, pp, 714-716), —^Experimental 
data submitted show that boiling the solution for one minute completely pre¬ 
cipitates all aluminum present, and that longer boiling may lead to a re-solution 
of part of the precipitate. The complete removal of ammonium chlorid from 
the precipitate before Ignition w-as found not to be necessary. A great ex¬ 
cess of ammonium hydroxid should be avoided during precipitation and 
should never be more than 1 or 2 cc. per 250 cc. of solution. When the pre¬ 
cipitate is large it must be blasted for 40 minutes to insure its being reduced 
to a constant "weight, as the ignited alumina is strongly hygroscopic. See also 
a previous note by Daudt- (E. S. R., S4, p. 205) and that by Blum, noted above. 

A study of the silver arsenate test for arsenic, L. J, Cxjrtman and P. 
Daschavsky (Jour. Amer. €hem. Soc., 38 (1916), No. 7, pp. 1280-1282). —^Tlie 
authors have found that w^ith pure solutions of arsenate the test with silver 
nitrate is sensitive to 0.02 mg. of arsenic. Ammonium nitrate was found to have 
BO influence on the detection of 0.2 mg, of arsenic as sodium arsenate. A 
procedure in which the test is capable of detecting 0.5 mg. of arsenate with cer¬ 
tainty is outlined. 

Titrametric determination of nitrites, B. S. Davisson (Jour. Amer. Cliem, 
SoG., 38 (1916), No. 9, pp. 1683-1687, fig. 1), —The autlior, at the Ohio Experi¬ 
ment ^Station, reviews the earlier methods for the tltrametrie cleteriiimation 
0 ^ nitrites and outlines a procedure based on the nitrous acid-potassium iodid 
reaction. A special form of aeration flask used in the method Is described. 

Analytical data submitted indicate the accuracy of the modified procedure. 
Organic matter in feoll extracts does not materially affect the results. When 
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necessary^ iiowever, tiie nitrites may be removed from a second portion of tiie 
sample by boiling witli acetic acid and tbe effect of tlie organic matter deter¬ 
mined by a blank titratlom 

It is concluded that “nitrous nitrogen can be determined tltrametrically 
when care is taken to expel the air from the titration flask with some gas which 
will not affect the determination.” 

Notes on soil analysis, K, Gebeoits ( Zlmr , Opytn. Agron., 16 (1915)^ No. 1, 
pp. 83-94 )•—determination of the loss in soils which do not contain carbon 
dioxid, alkalis, and chlorids of metals by calcination at temperatures from 
530 to 560® G. showed that within these limits the higher the temperature the 
smaller was the loss. The same phenomenon was observed for soils in general. 

Determination of the loss by calcination for soils containing calcium car¬ 
bonate and chlorids of metals showed during a period of one hour at the tem¬ 
perature noted above the same results as calcination of soils not containing 
these substances. If the soils contained magnesium carbonate in addition to the 
above, the procedure could not be used on account of the decomposition of mag¬ 
nesium carbonate. The determination is rendered still more difficult if in 
addition to magnesium carbonate the soil contains considerable quantities of 
chlorids, as the effect of high temperature on the latter will depend on their 
composition and on the composition of the soil, containing possibly sodium, mag¬ 
nesium, calcium, and other chlorids. Calcium and magnesium chlorids are not 
volatilized on heating but may be decomposed to a greater or lesser extent, 
especially magnesium ciilorid, on account of the hydrolytic action of the water 
in the soil. Sodium chlorid is volatilized entirely by heating over the flame of 
a Teclu burner. 

It is indicated that the processes taking place in the soil during calcination 
are not clearly understood. The temperature of heating should apparently be 
from about 530 to 560®. 

Decomposition of a soil containing sulphates by means of hydrofluoric acid is 
a very disagreeable operation on account of the necessity of evaporating the 
excess of sulphuric acid, and experiments were made in which hydrochloric acid 
was substituted for sulphuric acid. To 5 gm. of a fine black loam soil in a 
platinum dish was added 25 ce. of fuming hydrofluoric acid (38 to 40 per cent), 
and the mixtime evaporated slowly to dryness on the water hath. To the dry 
residue 15 ee. more of the acid was added and 25 cc. of hydrochloric acid 
(specific gravity 1.19) and the mixture again slowly evaporated. The latter 
process was repeated a second time, when complete decomposition of the 
mineral substance was obtained. In order to remove the hydrofluoric acid com¬ 
pletely tlie residue was treated four or five times with hydrochloric acid in a, 
boiling water bath, dried, transferred to a suitable container, heated with 
hydrochloric acid, filtered through an ashless filter, and carefully washed with 
hot' water and a weak solution of hydrochloric acid. The filtered residue was 
then treated with more hydrochloric acid and nitric acid, and the filtrate 
was neutralized in the usual manner and found to contain aluminum, potassium, 
phosphorus, and traces of calcium. 

The determination of the alkalinity and phosphoric acid content in the 
ash of foodstuffs, I. M. Kolthoff {Chem* Weekhl, IS (1916), No. S3, pp. 910- 
914 ).—^The author briefly reviews the method described hy Farnstelner (B. S. 
E.. IS, p. 1107) and indicates some disadvantages in its use. 

For the determination of the alkalinity of the ash the following procedure is 
described: From 0.2 to 0.3 gm. of ash are treated with hydrochloric acid as 
in the method of Parnsteiner, filtered, and the filtrate neutralized with' teiitli- 
normal sodium hydroxid. A solution containing 0.25 gm, of neutral potassium 
oxalate and a solution containing the same amount of sodium cMorid are then 
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added, and the liquid is titrated with standard alkali, using phenolplitiialein as 
an indicator. 

Formulas for calculating both the alkalinity and the phosphorus content of 
the ash are included. 

Comparative analytical data obtained in the examination of cocoa and pepper 
are also submitted, 

Pomace -wines: Their composition and detection, J. R. Eoff, Je. {Jour, 
Indus, and Bngin. Chem., 8 (1916), No. 8, pp. 723-'’726 ).—^This article briefly 
discusses the manufacture of pomace -wines and submits detailed analytical 
data of a number of white and red pomace wines, together with analytical data 
of two pure Catawba -wines. The analytical data include determinations of 
alcohol by volume, reducing sugar as invert, nonsugar extract, glycerol, total 
acidity as tartaric, volatile acid as acetic, fixed acid as tartaric, free tartaric 
acid, cream tartar, combined tartaric acid, tannin and coloring matter, pento¬ 
sans, volatile esters, and ash, and a complete mineral analysis of the ash. 

The nonprotein nitrogenous cons-tituents of feeding stuffs, H. S. Gbindley 
and H. O. Eckstein {Jour, Amer, Client. Boo., 38 {1916), No. 7, pp. 1425-11^31 ).— 
An aqueous extract of alfalfa hay, timothy hay, blood meal, corn, and clover 
hay from which the -water-soluble native protein was x^recipitated by colloidal 
ferric hydroxid w^as examined for its nonprotein nitrogenous constituents, and 
the analytical results are submitted in detailed tabular form. 

The data sho-w that the nonprotein nitrogenous constituents consist largely 
of the forms of nitrogen that result from the decomposition of proteins by 
hydrolysis. The sum of the amid, humin, free and combined amino, and free 
and combined acid-amid nitrogen represented in the nonprotein nitrogenous 
constituents form from 80 per cent in alfalfa hay to 94 per cent in blood meal 
of the nonprotein nitrogen. 

It is deemed probable that “only a small x>art ... of the nonprotein 
nitrogenous constituents of foods and feeding stuffs can in any way interfere 
with the application of the Van Slyke method for the determination of the 
chemical groups characteristic of the different amino acids of protein to the 
estimation of the free and combined amino acids and amids of feeding stuffs.’* 

The so-called amid nitrogen of feeding stuffs is largely composed of free 
amino acids and peptid linkings. These forms, including the humin nitrogen, 
constitute about 53 to 63 per cent of the water-soluble nitrogen not precipitated 
by the colloidal ferric hydroxid. The free ammonia varied from 6.33 to 12.44 
per cent of the water-soluble nitrogen not precipitated by the ferric hydroxid. 

See also a previous note by Hart and Bentley (E. S. R,, 34, p. 501). 

A new sensitive method for the analysis of oils, A. Mazzaeon Sper. 

Agr. Ital,, 48 (1915), No. 8, pp. 088 - 594 )-—^The author describes a new constant 
for use in the examination of oils which depends on the determination of the 
sulphur dioxid liberated after treatment of the oil with concentrated sul¬ 
phuric acid. 

The procedure consists of treating 20 cc. of the oil with 5 cc. of concentrated 
sulphuric acid (specific gravity 1,84), thoroughly shaking for about a quarter 
of a minute, and aspirating the liberated sulphur dioxid into a standard tenth- 
normal iodin solution, passing a current of air through the oil and acid mix¬ 
ture during the reaction. The reaction is carried out at 20® 0., and when 
eomx)lete the Iodin used is determined by titrating the excess with standard 
sodliiin thiosulphate. The miinher of cubic centimeters of tenth-normal iodlii 
required to oxidize the sulphur dioxid liberated from 20 ce. of the oil is termed 
the suiphur-tlloxid number of the oil. 

The following figures for oils examined are submitted: Olive oil, 2.4; sesame 
oil, 49.5; cottonseed oil, 137.5; maize oil, 65; soy-beau oil, 223; rape oil, 15; 

78786*^—No. 3--17-^2 
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corn planting and replanting, washed out many acres of corn, prevented or 
interfered with haying and harvesting, and ruined much of the hay and grain 
that had heeii cut. The cool, wet, and cloudy weather prevented the normal 
development of corn, and as a result two-thirds of the crop was not fully 
matured at the time of the first killing frost. The yield of practically all crops 
was, however, nearly up to the normal, but the quality of staple field crops 
was far below the normal, so that the year as a whole was one of the worst, 
if not the worst, in the history of the State.” 

The report also contains notes on fungus diseases in 1915, by L, H. Paminel, 
with special reference to the relation of the weather conditions to the pre'\^- 
alence and virulence of such diseases. 

Meteorological record, 1915 {Montana Sta, Rpt. 1915, p. 260), —A summary 
by months is given of observations at Bozeman, Mont., on temperature, precipi¬ 
tation, cloudiness, and winds. The highest temperature recorded was 90"* F., 
August 80; the lowest, —17®, December 30. The mean temperature for the 
year was 41.68®. The annual rainfall was 24.72 in. The last killing frost in 
the spring occurred May 16; the first in the fall, September 14. The number 
of clear days wms 144. The number of days with 0.01 in. or more of rain 
was 120. The prevailing direction of the wind was southeast 
The phenology of MTova Scotia, 1915, A. H. Mackay (Proa and Tramps. Nova 
8 mtmi Imt ScL, 14 {1915-16), No. 2, pp, 133-140, fig, 1), —This article gives 
the average dates (phenochrons) of various phenomena of wild life and of 
agricultural operations for each of the 10 biological regions of the Province 
and for the Province as a whole. These are based upon 350 of the best 
schedules of observations “ made in the schools of the Province of Nova Scotia 
as a part of the nature study woi'k prescribed.” 

[Besults of meteorological and soil temperature observations], A. A. Eam- 
BAiTT {OoDfofd: Hiimplirey Milford, 1916, pp, XV-^215, pU, 4l vev. in Nature 
ILondonJ, 98 (1916), No, 2457, pp, 247, 248), —^This report gives the results of 
observations at Radcliife Observatory, Oxford, on pressure, temperature, pre¬ 
cipitation, wind, clouds, and other phenomena during 5 years—1911 to 1915— 
and on temperature at different depths in the soil during 12 years—^1898 to 
1910. The soil temperature observations were made by means of platinum 
resistance thermometers. 

A comparison of the soil temperatures with the air temperatures shows 
clearly the retardation of phase as well as the dimunition in amplitude in the 
passage of any oscillation of temperature from the surface to a depth of 10 ft. 
in the soil. There was found to be “a general falling oft in the mean tem¬ 
perature amounting to about 2® during the period of 12 years over which the 
observations extend.” 

Swedish meteorological observations, 1914 {Met. laMtag, Sverige (Obscrv, 
MM, SiiM.), Met. Ventralanst,, 56 il914)i PP* XJI-fi75).—These are the usual 
meteorological summaries of observations made under the direction of the Cen¬ 
tral Meteorological Institute of Sweden. 

The distribution of precipitation in north Germany, G. Hellmahn {Sitzber, 
K. Freuss, AMd, 1914r XXXVIII, pp. 980-990, figs, 2 ).— The mean annua! 

■ rainfall of the region during 20 years is shown to have been 638 mm. (25.1 in.), 
the lowest mean at any point being 416 mm. and the highest 1,700 mm. 

Thunder and hail, in the region of Paris, A. Angot (Oo^npt Mend. Acad. 
Agr, Prance, 2 (1916), No. 31, pp. 912, 913). —^The record of the occurrence of 
thunder and lial! in this region from 1874 to 1913 is given. This indicates that 
there is no relation' between hail and elective phenomena. 

The climate of western and equatorial Africa, R. Ghitdeaii {Ami. (Uogr. 
25 (1916), No. 138, pp. 4^9-462, figs. 12 ).—^Tiiis region is divided into three 
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climatic zones, of which the characteristic conditions of physiography, tempera¬ 
ture, pressure, winds, humidity, evaporation, and rainfall are described with 
a brief note on tornadoes and a short description of the more general climatic 
characteristics of the region. 

The correlation of rainfall and the succeeding crops with special reference 
to the Punjab, S. M. Jacob {Agr. Jour, India, Indian Set Oong, Fo., 1916, pp. 
86-102, pis. 11 ).—Studies of the relation between the July, August, September, 
and October rainfall and area sown to crops and between the September-March 
rainfall and the yield of crops are reported. These studies w^ere made as a 
necessary preliminary to the successful forecasting of the total crop produc¬ 
tion. The studies are based on SO years’ (ISSO to 1915) observations on irri¬ 
gated wheat, uniiTigated wheat and gram, and all other unirrigatecl crops. The 
general outcome of the application of the various correlations observed was an 
error of prediction for the area of irrigated wheat of 5.6 per cent of the mean; 
of unirrigated crops 9 per cent of the mean. 

The Kincer method of prediction of yield of cotton, based on the assumption 
that the best conditions are the normal ones (E. S. K., 8g, p. 117), was applied 
to unirrigated wheat. “The weighted rainfall in each month was added to¬ 
gether, and a coefficient of benefit B obtained, and this was correlated with the 
area of unirrigated wheat for 1900 to 191.5. The correlation is --0.91, even 
higher than Kincer’s figure of 0.88. The formula giving the percentage of 
failure in terms of the coefficient B is F==24.2 — 0.8515.” The agreement of the 
values shown by this formula Is, in the opinion of the author, very good and 
** affords a posteriori Justification of the hypothesis* The introduction of suit¬ 
able corrections for other climatic factors, such as temperature, sunshine, 
evaporation, precipitation in the form of dew, wind, and the like would improve 
the prediction still further.” 

The climatic control of Australian production, G. Tayloe {Gommom^eaUli 
Bur. Met Aust. But 11 11916], pp. S2, pis. 7, figs. 10; rev. in Beot, Oeogr. Mag,, 
S2 {1916), Bo. 10, p. 487). — The distribution and production of cattle, sheep, 
and wheat with reference to climate is discussed. This seems to depend mainly 
upon the rainfall, particularly in the ease of wheat. Temperature is also a 
limiting factor in the case of wheat, but less so in the case of cattle and sheep. 

It is shown that the most intensive cattle production occurs in the eastern 
and wetter (over 20 in, of annual rainfall) parts of the country, and that the 
greatest sheep production occurs in areas having from 15 to 20 in. of rainfall. 
The relation, of wheat growing to temperature and rainfall in the different 
Australian States is shown in the following table: 


Relafdou of temperature and rainfall to wheat production in Australia. 


WlieatMt. 

1 

Temperature. 

t 

1 Itainfall. 


April-October. 

i 

Annual. 

April-Octoher. 

Whole 

area. 

Best area. 

Whole 

area. 

Best arm. 

Western Austaalia. 

South Australia. 

Queensland. 

Degrees F. 
70-60 
67-58 

m-m 

67-56 

63-55 

56-50 

Degrees F. 
63-57 
58-54 
62-60 
61-52 
56-52 
52-46 

Degrees F. 
62-57 
57-65 

Inches. 

40-10 

30-10 

40-23 

45-14 

40-12 

60-19 

Inches. 
30-10 
25-6 
20-10 
25-9 
25-8 
40-10 ' 

Indies. 

20-IS 

20-10 

New South Wales... 

Victoria. 

Tasmania. 

61-52 

55-52 

16-ii 

15-10 

'25-10 
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The present status and future development of soil classifications Cx. 
Coffey (Jour, Am.cn Soc. Agran., 8 (1916), No, 4, pp. 239-24S), —^Aii outline of 
tlie present status of soil classification is given, it being pointed out that 

tlie tendency at tlie present' time is to develop a system of classification 
based upon actual differences in tlie character of the soil itself. . . . For 
the working out of such ,a system in detail it is essential to have a knowledge 
not only of the peculiarities and differences in soils but also the relative im¬ 
portance of these in terms of crop production.” 

Meld operations of the Bureau of Soils, 1913 (fifteenth report), M. Whit- 
??EY EY AL. (Ik 8. Dept. Agn, Field Operations Bur. Soils, 1918, pp. 2488, pis. 48, 
figs. 62, maps 54). —^This report contains a general review of the field operations 
of the Bureau of Soils during 1913 hy the chief of the Bureau, together with 
detailed accounts of 53 surveys which have already been noted in the Record. 
During the calendar year 1913 a total area of 31,676 square miles, or 29,272,640 
acres, were surveyed and mapped in detail, making the total area surveyed and 
mapped up to the end of that year 315,794 square miles, or 202,108,160 acres. 
There were .also conducted reconnoissance surveys covering an area of 15,917 
square miles, or 10,186,880 acres. 

[Soil analyses] (Biol. Agn {Sdo PaiiloJ, 17. ser.. No. 4-6 (1916), pp. 357- 
344)*—Chemical analyses of 79 samples of different soil types of the State of 
Sao Paulo, Brazil, are reported and discussed. 

Water penetration in the gumbo soils of the Belle Pourche Reclamation 
Project, O. E. Mathews (U. S. Dept. Agr. Bui. 441 (1916), pp. 12, figs. 4 ).— 
Studies of the rate of fiow of water in very heavy clay gumbo soils of residual 
origin when loose and saturated and when wet and dry under field conditions 
are reported. 

These soils are said to be highly productive, with large water capacity, but 
the large content of clay makes them subject to extreme changes in volume 
with changes in water content. Three-in. samples of the soil to a depth of 24 
til. were studied, and it was found that the time taken for an inch of water 
to pass through 3-in, layers of loose saturated soil was four Iiours for the 
first-foot sample and 12 hours for the second-foot sample. It ivas further 
found that ** on a dry soil, penetration takes place rapidly to a depth of about 
2 ft. because of the cracked condition of the soil near the surface. After the 
layer of easily penetrated soil becomes wet, it becomes so swollen and com¬ 
pact that it is nearly impervious, and further water movement is very slow. 
The fact that moisture can move only very slowly in the wet surface soil would 
make it necessary to run water over the soil for a very long time in order 
that any considerable portion might be absorbed. This is not practicable, 
for the experiment with a dry subsoil showed that water from the surface pene¬ 
trated almost as deep in a few minutes as it did in 10 days.” 

The freezing point method, as a new means of determining the nature of 
acidity and lime requirement of soils, G. X Boijyoucos (Michigan 8ta. Tech. 
Bui. ^ {1916}, pp. 56, figs. 18). —^The freezing point method was tested with a 
large number of soils of different kinds under a variety of conditions to de¬ 
termine their lime requirement, as well as to study the absorption by the soil 
of sodium, potassium, and ammonium from solutions of potassium, sodium, 
and ammonium hydroxids; and the effect of acids and .acid salts and of soluble 
salts upon the lime requirement of soil. 

The method as used consists of adding to 2 gm. of soil 10 cc. of water and 
determining the lowering of the freezing point. Then to this mixture are 
added various amounts of Ca(OH )2 until there occurs a change in the magni- 
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tilde or ciirectioE of the freezing point depression. The method is based npon 
the following principles: (1) The freezing point depression of a soil contain¬ 
ing a soluble acid or acid salt decreases upon adding various ijuaiitities of 
Ca(OH )3 up to a certain point and thereafter increases with further addi¬ 
tions. This point is considered to be the point of neutralization of the acid 
or acid salt and of the saturation of the soil for lime. (2) The freezing point 
depression of a soil containing neither a soluble .acid nor an acid salt hut pos¬ 
sessing an absorptive power for lime remains constant as GaCOH)- is added 
up to a critical point and thereafter rises with further .additions. The critical 
point is considered to be the saturation of the soil for lime. (3) The freezing 
point depression of a soil already alkaline and saturated with bases starts to 
rise almost immediately upon the addition of a small amount of Ga(OH) 2 . 

The results showed that the amount of lime taken up by soils varied greatly. 
The freezing point method gave much higher lime requirements than the Yeitch 
method, and appeared to indicate the true maximum lime requirement of soils. 
“The absorption curve of the mineral soils signifies that the Ca(OH)s is taken 
out of solution and is rendered inactive as far as the freezing point depression 
Is concerned. The substances wdiich accomplish this are in the solid phase. 

. . . The absorption curve also indicated that there is no basic exchange in 
soils, when a hydrate is employed, until the soil is satisfied or saturated with 
the base.” 

Most of the few peats tested gave evidence of acidity and took up calcium, 
potassium, sodium, and ammonium hydroxids in equivalent amounts. 

“When a soil ceased to take up one base it took up very little if any of 
another base, or if it did it released a corresponding amount of the one with 
which it was already saturated. On the other hand, wdien a soil still absorbed 
one base it absorbed a corresponding quantity of another. The addition of 
acids and acid salts increased the lime requirement of soils. The magnitude 
of the increase was approximately equal to the amount of lime required to 
neutralize the quantity of the acid or acid salt added. . . . 

“ When a soil was treated with an excess of acid and then washed, the lime 
requirement was also increased, but the results plotted into an absorption 
curve. When a soil which show^ed a high lime requirement was treated with 
an excess of acid the clear supernatant liquid failed to give an acid curve, 
indicating that it contained very little if any acid. The litmus paper tests 
showed that it was very nearly neutral. The sediment, however, gave an acid 
curve, signifying that it contained a considerable amount of acid. . . . When 
this sediment w^as washed wuth water, however, the acid curve could no longer 
be obtained, showing that the acid was washed away.” The same was observed 
with salts in solution. 

“All soluble salts increased the lime requirement of soils, but the magnitude 
of the increase was greater in the case of the neutral salts than of the acid 
phosphate salts.” 

The conclusion is drawn that “ the presence of soluble acids, or acid salts, in 
the mineral soils under favorable natural conditions is only temporary, if ever 
present, and never permanent. The acidity or lime requirement of soils, there¬ 
fore, seems to be due mainly to the insoluble acids of the soil, the silicic acid, 
silica, acid alumino-silicates, and perhaps to the insoluble organic matter. 
There appears to be then practically no active acidity in the mineral soils, but 
only negative. Exceptions to these general statements are probably very few. 
In the peats and mucks, however, the formation of organic acids is probably 
quite rapid, and consequently these soils, as indicated by the data, may contain 
permanent active acidity as well as permanent negative acidity.” 
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The organic phosphorus of soil, B* S. Pottee and T. H. Benton {Soil Soi., 
2 (HUG), Fo. S, pp. 291-29S). —method proposed for determining the total 
organic phosphorus content of soil is described, and experiments conducted at 
the Iowa Experiment Station on the content of organic phosphorus in a fallow 
orchard soil are reported. 

It was found that “while the method can not be said to give an absolute 
knowledge of the organic phosphorus content of soil, it at least gives compara¬ 
tive results. ... As a result of the work done so far, it can he definitely 
stated that a large part of the phosphorus of the soil is organic in nature.” 

' A list of 18 references to literature hearing on the subject is appended. 

The effects of certain organic compounds on plant growth, M. J. Punchess 
{AlaMnm CoL Sta. Bid. 191 {1916), pp. 103-182, pis. 8).—Two years’ pot cul¬ 
ture experiments with oats and corn are reported to determine whether the 
results obtained by adding fertilizers and lime and certain organic compounds, 
including coumarin, vanillin, pyridin, quinolin, dihydroxystearie acid, and 
pyrogallol, to heavy, sticky red clay, unproductive sandy soil, and to productive 
and unproductive sandy loam soils at rates of 100, 250, 500, and 1,000 parts 
per million of dry soil would parallel those obtained in solution cultures. 

It was found that lime, carbon black, and pyrogallol, which have been shown 
to remove the toxic properties of a poor soil extract, were unable to increase 
the crop yield when added to the poor soils used. “On the other hand, the 
addition to soils of ^such toxic compounds as vanillin, coumarin, dyhydroxy- 
stearic acid, pyridin, or quinolin, failed to increase greatly the infertility of 
the infertile soils used. The application of such compounds in ratios as great 
as 1,000 parts per million of dry soil decreased the yields in some cases where 
the crop was planted on the same day that these heavy applications were made. 
But when these compounds had been in the soil for a few months . . . little 
or no toxic effects were to be found. Indeed, the nitrogenouKS compounds had 
a beneficial effect in all cases reported, though there was evidence that 
these may be harmful for a short time after the applications are made. Tliis 
constitutes good evidence that rapid chemical or biochemical transformation 
of these compounds into beneficial or inert forms occurs in uiisterilized soils 
under the conditions of these experiments. Slight injury to oats was apparent 
in most of the hea^^T treatments of pyridin and quinolin during the first weeks 
of growth; but this injurious action disappeared, and the pots so treated usu¬ 
ally produced crops which compared favorably with those produced by the 
nitrate-treated pots,” 

The addition of potassium and phosphorus greatly increased the beneficial 
effects of pyridin and quinolin. This action is not regarded as an antitoxic 
action, as these two mineral elements greatly increased the effect of asparagin, 
nucleic acid, and sodium nitrate, none of which is toxic to plants. 

It is pointed out further that “ had these experiments been terminated when 
the plants were only 15 days old . . . both pyridin and quinolin^ would have 
been found to be harmful, while . . , vanillin and coumarin would have been 
recorded not injurious. Neither of the latter showed injury to oats during the 
first few days of growth; only in the later stages could their effect be noted, 
and that effect was a simple retardation of growth.” 

The results show “ that solution culture and soil culture experiments fail to 
agree,” and the author concludes that “ soil fertility problems can not be solved 
by means of short-time solution culture studies.” 

Tl^rsiological "balance of nutrient solutions for plants in sand cultures, 
A. G. McCall (8(41 2 (1916), Ho. S, pp. 207-254, pi. 1, ftgs> 8).—Experi¬ 

ments conducted at the Maryland Experiment Station are reported on the rela¬ 
tive growth rates of young winter wheat seedlings when grown in a substratum 
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of washed quartz sand, supphecl with a nutrient solution Iiarliig an initial 
total concentration of 1.75 atmospheres maximum osmotic pressure, Init with 
36 different proportions of potassium phosphate, calcium nitrate, anti mag¬ 
nesium sulphate. “The total growth period ivas 24 days, during which time 
the total water loss from each culture -was determined at the end of each S-day 
interval. At the end of the growth period the cultures were compared with 
respect to (1) dry weight of tops, (2) dry weight of roots, (3) total water 
loss, (4) water requirement per gram of dry tops, (5) water requirement per 
gram of dry roots, and ( 6 ) the ratio of the weight of tops to dry weight of 
roots.” 

It was found that “ the graphs representing the growth rate of young wheat 
plants for three preliminarj" series show a region of optimal growth rate lying 
between the concentrations 1 and 2 atmospheres. With the Initial total con¬ 
centration about 1,75 atmospheres, the nutrient solution that produced the 
greatest dry weight of tops also produced the greatest dry weight of roots. 
This solution is characterized by having 0-2 of the total osmotic concentration 
derived from KH 2 PO 4 , 0.7 from Ga(N 03 ) 2 , and 0.1 from MgSO^. 

“A general comparison of the results from this sand-culture series with 
solution cultures (Shive’s) growm from the same lot of seed hut at a ilifferent 
time period brings out [that] ( 1 ) the average dry weights of both tops and 
roots were decidedly greater for the plants grown in the sand than for those 
grown in the soultions; ( 2 ) the results obtained in the solution-culture series, 
having a total osmotic concentration of 0.1 atmosphere, are more nearly like 
those from the sand series than are the results secured from the more concen¬ 
trated solution series (1.75 atmospheres), in which the solutions were of the 
same total osmotic concentration as that employed for the sand cultures; and 
(3) there is a marked difference between the solutions producing the best de¬ 
velopment of plants in sand and those giving the best growth in the solution 
cultures with respect to the osmotic proportions of the three salts employed. 
A comparison of the results from these two series, the one grown in solution 
and the other in sand cultures, furnishes evidence for the conclusion that se¬ 
lective adsorption plays an important rOle in bringing about the observed 
physiological differences. The sand-culture solutions giving low yields of tops 
are characterized by a wide range in the Mg/Ca ratio, a very wide range in 
the Mg/K ratio, and a narrow range in the Ca/IC ratio value. The solutions 
giving high yields of tops show a narrow range in the Mg/Ga ratio and a com¬ 
paratively wide range in both the Mg/K and Ca/K ratio values. The data 
presented support the conclusion of earlier workers to the effect that the total 
transpirational loss from a plant culture is approximately proportional to the 
growth made by the plants during the period of time considered, 

“The water requirement per gram of dry tops varies considerably with the 
different proportions of the component salts. It appears that low water require¬ 
ment for tops is associated with a low partial osmotic concentration of mono¬ 
potassium phosphate, and that high water requirement is associated with high 
partial concentrations of both magnesium sulphate and monopotassiiim phos¬ 
phate. The water requirement per gram of dry roots is much higher than 
the same value for tops. A consideration of the ratio of tops to roots brings 
out the fact that in every instance a high water requirement corresponds to a 
high ratio of tops to roots. Good growth of tops was found to be associated 
with a high osmotic ratio of Ca(NOs )2 to MgSO^ and poor growth of tops with 
a low value of this ratio.” 

A list of 46 references to literature hearing on the subject is appended. 

Preliminary investigations in comparison of field with laboratory experi¬ 
ments in soil biology, G. P. Koch {Soil ScL, 2 {191$}, Wo. 1, pp. 81-92f fig. 1 ).— 
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Preliminary investigations conducted at Butgers College comparing field and 
laboratory experiments in soil biology and using loam, silt loam, and sandy 
soil are reported. 

It was found tbat “biological experiments (e. g., in ammonification) can be 
successfully carried out in tlie field. As a rule, a greater amount of organic 
matter seems to be ammonified in the laboratory tests than in the field. Ni¬ 
trogen fixation and nitrification studies in the field are greatly interfered -witli 
by rains. The nitrogen content of the soil varies considerably, even over a 
comparatively small area.” 

Sources of error in soil bacteriological analysis, H. 0. Lint and D. A. Cole¬ 
man {8oU ScL, 2 (1916), No. 2, pp. 157-162, fig. i) .—Experiments conducted at 
Kutgers College with sandy loam and clay loam soils, using dried blood as 
organic matter, to determine the influence on ammonification of time and 
method of mixing the soil with organic matter, are reported. 

It was found that mixing the organic matter with the soil for 30 seconds 
showed a larger ammonia accumulation than where the mixing occupied only 
15 seconds. The experimental error of the average for 30-second mixings was 
smaller than that obtained for 15-second mixing periods. In general, there 
was not so great a difference between the two periods of mixing* with the 
shaker as was the case where the spatula was used. The averages obtained 
wuth the shaker were larger than 'where the spatula was used to stir the 
organic matter into the soil. A comparison of the moist and the air-dry soil 
showed a larger accumulation of ammonia in the case of the former soil. “ In 
general, the experimental error of the averages of the soils prepared in the 
shaker Is smaller than that obtained with the spatula, which bespeaks a nar¬ 
rower variation in the duplicate determinations.” 

A study of the action of carbon black and similar absorbing materials in 
soils, J. J. Skinnee and J. H. Beattie (Soil ScL, 2 {1916)^ No. 1, pp. 93-101, 
pis. S ).—It is pointed out that finely divided carbon is a good agent for physi¬ 
ologically purifying distilled water and certain poor soil extracts, and that by 
its absorptive tualities it improves the solution as a medium for plant growth. 
A test made by mixing carbon black with poor soils failed to effect an improve¬ 
ment, as the carbon, even though it might have had an absorptive action, would 
itself be intermingled with the soil and he in contact with the plant roots, 

“ With carbon incased in porous earthenware pots buried in soil, the growth 
of grass, clover, and cowpeas wms improved when growing in a poor unproduc¬ 
tive soil in the greenhouse. On benche.s in the greenhouse a soil which con¬ 
tained salicylic aldehyde and other organic compounds was improved for the 
gi'owth of string beans by the absorptive action of carbon buried in porous 
tubes in the soil. In an experiment with string beans and lettuce in green¬ 
house benches a soil made poor by the addition of salicylic aldehyde and vanil¬ 
lin was improved in productivity by the action of carbon incased in porous 
tubes. In a two years’ field experiment carbon, charcoal, and chalk when put 
In porous tubes and buried in the plats caused a good increase in growth of 
cowpeas. 

“ The*beneficial action of carbon and other absorbents may be attributed to 
its removing something from the soil solution which is harmful to plants. 
The soil moisture passing through the carbon in its process of moving down¬ 
ward and upward in the soil would be robbed of any such material. Soils 
which contain soluble organic substances harmful to plants would be improved 
for crop growth.” 

Five references to literature bearing on the subject are appended. ' 

Soil fungi and their activities, S. A Wakbman {Boil Bek, 2 {1916), No. 2, 
pp. 103-155, pis. 5),—Experiments conducted at the New Jersey Experiment 
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Stations with garden, orchard, meadow, and forest soils, gravelly loam, a mediiiiu 
loam containing 4S per cent iron, an adobe soil from Oregon, and different 
Gaiifornla soils are reported to determine the numbers and activities of soil 
fungi. 

It was found that the fungi found in all the soils studied represent a group of 
organisms in numbers large enough to warrant a conclusion that they probably 
play an important part in the fertility of the soil. No distinct difference wms 
observed between the species of fungi found in cultivated soils and those in 
uncultivated soils, though each soil seemed to have a more or less character¬ 
istic fungus flora; for example, the cultivated orchard soil, has a great abun¬ 
dance of Mucorales, while the forest uncultivated soil, has an abundance of 
Penicillia and Trichodermffi. The numbers of fungi decreased rapidly -with 
depth, so that at 12 to 20 in. below the surface very few fungi w^ere found, the 
largest numbers occurring within the upper 4 in. of soil. As to the species, no 
distinct differences among the organisms were found with the different soil 
depths, except that in the subsoils of most of the soils studied, ZygorhymlmB 
V'UilleminU was found to be present, often as the only organism, when soil 
was inoculated directly upon sterile medium. 

“ Over 100 distinct species of fungi were isolated from the soil, belonging to 
SI genera, many of the species being isolated from several of the different 
soils. Many pathogenic fungi, such as different Fusaria, Alternaria, Aspergilli, 
Ooniothyriiim, and others, have been isolated from the soil. . . . 

The study of the physiological activities of the fungi pointed out the fact that 
they do not play a very great, if any, part in the fixation of atmospheric nitro¬ 
gen, but they do prove to be able to decompose organic matter rapidly and liber¬ 
ate ammonia, under laboratory conditions. Many of them prove to be strong 
decomposers of cellulose, though fewer of them hydrolize starch.” 

A list of 125 references to literature bearing on the subject is appended. 

Azotobacter in Hawaiian soils, P. S. Bubgess (Soil 8ci.^ 2 (1916), Mo. 2, pp. 
18$~'192 ),—^Experiments conducted at the Hawaiian Sugar Planters' Station 
on the azotobacter content of 30 sugar cane soils from the islands of Oahu, 
Hawaii, Maui, and Kauai, as indicated by their ability to fix nitrogen in man- 
nite solutions are reported. 

Only 5 soils were noted which failed to show azotobacter growth in so¬ 
lutions. “In these cultures some fixation is recorded which indicates that 
probably certain Clostridium forms are also fairly prevalent here.” Pour dif¬ 
ferent forms of Azotobacter were isolated in pure culture, namely, A. chroo- 
mcmmi var., A, vinelanMi n. var.? A, 'vmelmidii var., and “ B 29? ”, 

Two references to literature bearing on the subject are appended. 

Environmental factors influencing the activity of soil fungi, D. A, Colemax 
(Soil Sei., 2 (1916), Wo. 1, pp. ISo, figs. 10 ).—^Experiments conducted at Rut¬ 
gers College with sandy loam and clay loam soils on the influence of organic 
matter in the form of dried blood, cottonseed meal, soy-bean meal, vetch, and 
rye; of mechanical and chemical composition of the soil, moisture, and temper¬ 
ature on the activity of soil fungi; and experiments on the associative action 
of soil fungi and soil bacteria are reported. It was found that the type of soil, 
the quality of the organic matter, definite combinations of soil and organic mat¬ 
ter, mechanical composition, and moisture content of soil are important factors 
in regulating the activities of the organisms tested. 

Th© effect of time and depth of cultivating a wheat seed bed upon bac¬ 
terial activity in the soil, P. L. G-aixet (Boil Bm., 2 (1916) ^ No, 2, 'pp, 19$-$04, 
figs, 4 )*—^This article reports studies conducted at the Kansas Experiment Sta¬ 
tion on nitrate and ammonia formation in soil, described in a report of previous 
experiments by Gall (E. S. R., 33, 217) on the effects of different methods 
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of preparing a seed bed for wheat on yield, soil moisture, and soil nitrates. 
Plats were selected which were representative of the extremes in treatment in 
the previous experiments. 

It was found that ** the differences in nitrate content reported by Call can 
not he attrihuted to a difference in the bacterial content. Some noiihiological 
condition existing in certain plats, under field conditions, prevents the noriiial 
activity of the bacterial flora. Annong the factors controlling bacterial, activity 
the available moisture probably plays a paramount r51e.” 

Pour references to literature beaidng on the subject are appended. 

Studies on the activity of soil protozoa, G. P. Koch {Soil SeL, $ (IBIG), 
No. 2, pp. 16S-181, fig. 1 ).—In a further contribution (B. S. 1-., 84, p. 422) 
experiments conducted at Butgers College with sandy loam and clay soil to 
determine the influence of moisture content, organic matter, and physical prop¬ 
erties of soil on the presence of protozoa in soils in the active state are reported. 

It was found that “ the direct examination of the soil under the microscope 
for a period of 15 to 20 minutes (taking three or four samples), gives a fair 
indication as to the relative extent of active protozoa in the soil. Practically 
all of the protozoa as found in the soil can he observed under the low powder 
of the microscope. 

“The addition of organic matter to the Sassafras sandy loam soil encour¬ 
aged a greater protozoan development than where none had been added. Addi¬ 
tions of dried blood to the Penn clay loam soil increased the number of active 
protozoa but very little, while cow manure had no effect on the protozoan 
activity of this soil. 

^‘Increasing the porosity and aeration of the soils by the addition of sand 
did not increase the number of motile protozoa. 

“ In the Sassafras soil to which cow manure had been added flagellates were 
noted on the first day, while with the other samples they were not seen until 
the second or third and, in some eases, the fourth day. The maximum numbers 
w’ere recorded on the fourth and sixth days, after which there was a marked 
decrease, so that on the twenty-first and twenty-eighth clays practically none 
were found to be in the active state. This would indicate that the destructive 
ability ... would be present for only a limited period, namely, the early stages 
of organic decomposition. 

“ Flagellates were the first protozoa to excyst; later, on the third and fourth 
days, small eiliates appeared. On the fourteenth, twenty-first, and twenty- 
eighth days small eiliates ■were more numerous than flagellates. With these 
soils the largest number of protozoa was recorded where the moisftire was 
highest. The Penn clay loam soil seemed to be a very undesirable medium for 
protozoa, as very few of these organisms were noted in any of the samples 
compared with those found in the Sassafras soil. 

“At the lowest moisture content (one-third of the optimum), protozoa did 
not become active. With these soils moisture seemed to be the primary limit¬ 
ing factor which determined the presence or absence of active protozoa. 

“With one exception, no correlation between the presence of protozoa in the 
active condition and the numbers of bacteria could be seen. Increased numbers 
of bacteria were observed irrespective of the presence or absence of living 
protozoa. On the fourteenth day in the soils, even where no protozoa were 
found in the active condition, there was a great decrease in bacterial numbers. 

“Inasmuch as the numbers of protozoa in comparison with the bacterial 
numbers are so small, even in the presence of such abnormal quatxtities of 
organic matter as were used, it hardly seems that they would be of very great 
importance In agricultural practices,** 

A list of 10 references to literature bearing on the subject is appende<l. ' ‘ ^ 
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TJie increase of nitrogen in fermenting mannresj W. E. Tottingham {Jour. 
Biol, Cliem,, 24 (1916), No. 3, pp. 221-225; ahs, in Cliem-. Abs., 10 (IBM), No. 14, 
p. 1901), —Experiments conducted at the Wisconsin Experiment Station are re¬ 
ported on the increase in nitrogen content of a mixture of fresh cow and horse 
manure mixed in the ratio of 2:1, with and without fine and coarse chopped 
wheat straw at rates of 0.5 and 6.25 kg. per 6.25 kg. of manure. 

After four weeks it was found that there was an appreciable gain of nitro¬ 
gen in the straw'-littered manures. Further tests of the manures for nitrogen 
fixation in mannite solution showed that “ the manures contain nitrogen-fixing 
organisms of considerable activity. As their activity was greatest in the fer¬ 
mentation experiments in those manures which were mixed with straw, the 
latter material appears to be an important source of energy for the organisms.” 

The action of barnyard manure and commercial fertilizers, P. Wagxes 
(Arl). Bent, Lwnclio. Gesetl., No, 270 {1915), pp, 544 )-—^Tliis is a report of re¬ 
sults of a series of cooperative experiments extending from 4 to 14 years. They 
included 20 series of rotations varying in length from 3 to 14 years. The series 
were divided into two groups, one with commercial fertilizers alone and the 
other with the addition of manure. The soils varied from sand to clay loam. 
The crops grown included potatoes, beets, winter rye, winter wheat, barley, oats, 
and clover. The general plan and methods of conducting the experiments were 
substantially the same as in previous experiments reported by the author. Ex¬ 
perimental data are given in detail and carefully summarized and analyzed. 

Among the conclusions reached are that $100 expended for fertilizers pro¬ 
duced an average increase worth $210 in the series of experiments with commer¬ 
cial fertilizers alone and $190 in the series in which manure and fertilizers were 
combined. 

It was found to be necessary to apply phosphoric acid in the form of Thomas 
slag in great excess, namely, six to seven times as much as the increased yields 
contained in order to meet the crop requirements for this constituent. Only 18 
per cent of the citric acid-soluble phosphoric acid in the slag applied was recov¬ 
ered in the crops in the course of three rotations on a soil very deficient in phos¬ 
phoric acid. The assimilation of the phosphoric acid increased from year to 
year with continued applications of slag, reaching its normal level in about 
seven years. The phosphoric acid of manure was much more quickly utilized by 
jfiants than that of Thomas slag, the ratio being 100:181 in the first rotation 
and 100:172 in the second. 

Of the potash applied in form of potash salts 34 per cent was utilized in the first 
rotation and 51 per cent in the course of the two rotations. The author concludes 
from these and previous experiments that not more than 60 per cent of the potash 
. applied is likely to be utilized under any circumstances in practice. The potash 
in manure appeared to be somewhat more quickly utilized by plants than that 
of Stassfurt salts. For example, 84 per cent of the potash of the Stasefurt 
salts as compared with 40 per cent of the potash of manure was utilized in the 
first rotation. On the other hand, the corresponding figures for the second rota¬ 
tion were 51 and 52 per cent. 

About 60 per cent of the nitrate nitrogen applied was utilized by the crops, 
but only 25 pei” cent of the manure nitrogen was utilized in the first rotation. 

The average figures for the utilization of the fertilizing constituents of manure 
and commercial fertilizers by crops may be summarized in brief as follows: 
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Assimilatiofh of fertilimig constituents of manure md fertilisers Ijp crops. 


1 

Phos¬ 

phoric 

acid. 

Potash. 

Nitrogen. 


Phos¬ 
phoric i 
acid. 

Potash, 

Nitrogen. 

Sandy soils: 

Manure.. 

Per cent 
25 
45 

Per cent 
58 
76 ! 

Per cent 
21 
69 

Loam soils: 

Manure. 

Per cent. 
25 
36 

Per cent 
53 
70 

Per cent 
19 
71 

fertilisers. 

Fertilizers. 


The average composition of 73 samples of moderatelj^ rotted yard manure used 
in these experiments was phosi)horic acid 0.35 per cent, potash 0.55 per cent, and 
nitrogen 0.5 per cent. The author holds, contrary to B. Schulze’s view, that the 
fertilizing value of manure, as of commercial fertilizers, depends upon its per¬ 
centage content of plant food (E. S. B., 26, p. 424). As with other fertilizers, 
however, conditions of soil and season must he favorable for the best results. 
Moreover, it appears that manure contains too little nitrogen to make it pos¬ 
sible to secure the best use of the phosphoric acid and potash which it contains, 
crops growm with manure alone being oversupplied with the latter. Therefore 
the true value of the plant food of manure is not secured by its exclusive use. 
In no case did manure alone give as high yields as manure with fertilizers, the 
average relation of yields in all experiments being 1:1.3. Maximum crops, 
especially of cereals, were often obtained with fertilizers alone, and in some 
cases the results were higher than wuth fertilizers and manure combined. On 
the other hand, in the case of hoed crops, such as potatoes and beets, better 
results were uniformly obtained with fertilizer and manure combined. 

The ratios of grain to straw with the different treatments were as follows ; 

Ratios of grain to straiv with different fertiliser treatments. 


Parts of grain to 100 parts 
straw. 


Kind of crop. 

Cheek. 

Complete 
commer¬ 
cial ferti¬ 
lizer. 

Complete 

fertilizer 

and 

manure. 

Oats. 

63 

5«S 

55 

Winter rye... 

52 

48 

48 

Winter wheat. 

53 

50 

49 

77 


78 

77 


i i 


The percentage contents of phosphoric acid, potash, and nitrogen in the 
crops grown in the experiments are given. These show that the composition 
of the grain of cereals is quite constant, while that of straw and hoed crops 
generally is very variable. The author concludes that such data can be 
used only as a basis for further tests of the fertilizer requirements of plants. 

The results of these experiments indicate that if sodium nitrate is used 
exclusively the amount applied must be increased from year to year, and, 
furthermore, that the exclusive use of commercial fertilizers, as a rule, 
accelerates the loss of nitrogen from the soil, while the use of manure with 
fertilizers not only prevents loss but brings about a marked Increase iii the 
nitrogen content of the soil. 

Summarizing the results of 37 rotations it is shown that of 100 parts of 
phosphorle acid and of potash in the soil soluble In hydrochloric acid, 0.64 
parts and 0.79 parts, respectively, were used by plants, and of 100 parts of 
total nitrogen in the soil 1.09 parts were utilized by plants. 
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Experiments witli Immog'en and heated peat, G. T. Gimingham (Nat Fruit 
ami Older Imt., Long Ashton lEng.]^ Ept 1915, pp, 110-113).—Fot experiments 
with tomatoes on a stiff loam soil to compare bacterized peat and lieated peat, 
when added at rates of 1 lb. 4 oz. and 1 oz. to 20 lbs. of soil, with stable 
maiinre, stable manure and bacterized peat extract, stable manure and iieated 
peat extract, and stable manure and sodium nitrate are reported. 

It was found that large doses of both bacterized and heated peat gave large 
increases over the control. As good results were obtained, however, with 
ordinary treatment for tomato culture. “There seems no reason to attribute 
the increase in yield to anything more than ordinary rnanurial properties. . . . 
One oz. of humogen has apparently given as good results as 4 oz., but the 
increase over the yield from soil only is not very great in any case and is 
within the limits of experimental error. . . . The treatment with the water 
extract of humogen or peat has given no increase whatever.” 

Absorption and washing out of nitrogen in fertilizing with ammoiiiiim 
sulphate, G. H. van Haekeveld-Lako (Arch. Suikerindus. Nederland. Imlie, 
(1916), No. 6, pp. 177-204, fig. 1; Meded. Proofstat. Java-Suikerindus., 6 {1916), 
No. 2, pp. 17-U, fig. 1; ahs. in CJiem. Ahs., 10 (1916), No. I 4 , p. 1902).—The 
work of others bearing on the subject is briefly reviewed, and experiments are 
reported on the absorptive power for ammonia of Java sugar-cane soils to 
which 0.2-normal ammonium sulphate was added at the rate of 50 cc. per 
50 gm. of dry soil. 

It was found that the absorption coefficient of the soils for ammonia varied 
between 15 and 219 and in most cases was above 140. Soils with a high 
absorptive power lost less ammonia through washing than those with low 
absorptive power. If the absorption coefficient is between 80 and 140 there is 
thought to be little danger of ammonia loss by washing. As a rule a low 
absorption coefficient of soil accompanied a coarse texture and vice versa. 
There were, however, exceptions to this rule. When equal amounts of am¬ 
monium sulphate of the same concentration were added to different quantities 
of soil, the amount of increase in ammonia absorption decreased as the 
quantity of soil used increased. The presence of humus in the soil increased 
the absorptive power for ammonia. With reference to the exchange of ammonia 
for calcium, magnesium, potassium, and sodium it was found that the total 
sum of equivalents of the latter equaled the equivalent of the absorbed 
ammonia. 

Phosphate rock in 1915, W. G. Phalen {V. S. Geol. Survey, Mneral Ee- 
so-urces of the United States, Calendar Year 1915, pi. 2, pp. 227-244r pt- L fip- 
1 ).—This report deals with the production, sale, imports, and exports of phos¬ 
phate rock during 1915, describes domestic phosphate reserves, gives notes on 
the conservation of phosphate rock, describes processes for making soluble 
phosphates, and contains an article by W. B. Hicks on simple tests for 
phosphate. 

“The quantity of phosphate rock mined in 1915 was 1,935,341 long tons. 
Compared with the quantity mined in 1914 . . . this was a decrease of about 
27 per cent. In Florida the decrease amounted to nearly 31 per cent; in 
Tennessee it was about 9 per cent; in South Carolina, 31 per cent; and in the 
Western States, 25 per cent. No rock was reported mined in Kentucky in 1915. 
Stocks on hand at the close of 1915 showed an increase for the entire country 
amounting to nearly 11 per cent. In Florida the increase amounted to 14 per 
cent; in Tennessee it was 6 per cent; in South Carolina there w^as a decrease 
of 34 per cent.” “ The phosphate rock marketed in the United States in 1915 
amounted to 1,885,667 long tons, valued at $5,418,449. Compared with tlie pro- 
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cliiction of 1914 . . . this was a decrease ... of nearly 33 per cent^ and In 
value . . . nearly 44 per cent.” 

The conservation of phosphate rock in Tennessee, W. G. Phalen (Resonrees 
Tenn., 6 (1916), No, 4, pp. 193-216, figs. 5). —^This article deals with the occur¬ 
rence and distribution of phosphate deposits in Tennessee and describes specific 
examples of modern ways and means of conserving phosphate rock as practiced 
in the Mount Pleasant, Tenn., field. 

The limestones of the Canterbury Province, R. Speight [Jotir, Canterbury 
Agr, and Past Assoc., S. ser., 4 ii916), pp. 5-16, figs. 7).—This article describes 
the occurrence, distribution, and composition of the limestones of the Province 
in New Zealand. Analyses of three different limestones from the Province 
show calcium carbonate contents of 88.64, 82.26, and 67.6 per cent. 

Sodium chlorid as a fertilizer, P, Bolin {K. Landtbr. Alcad. Eandl. och 
Tidskr., 55 (1916), No. 5, pp. S68-S76; Aleddel. Gentralamt. Forsoksv. Jord- 
l)rtiksomril(Iet, No. 131 (1916), pp. 3-11; ahs, in Client. Ahs., 10 (1916), No. 17, 
pp. 2268, 2269). —Field experiments with sugar beets and potatoes are re¬ 
ported, the results of which are taken to indicate that common sjilt when added 
to the fertilizer used did not decrease the dry matter in the crop. On the ottier 
hand, it is concluded that the amount of dry matter is no less with sodium 
chlorid than with potassium chlorid, but is increased at about the same rate 
by both salts. 

Fertilizer es:perim.ents with manganese dioxid used on grain, R. Ricoi and 
G. Babbeea (Sta^. Bper. Agr, Ital., 48 (1915), No. 9, pp. 677-689; ahs. in Cliem. 
Ahs., 10 (1916), No. 18, p. 2382). —Experiments with wheat on the use of man¬ 
ganese dioxid alone, with sodium nitrate, and with ammonium sulphate at the 
rate of 300 lbs. per hectare (about 121 lbs. per acre) are reported. 

The greatest yield of grain was obtained where manganese dioxid was used 
with sodium nitrate, and the yield with manganese dioxid alone was next. 
There was no apparent advantage in the use of manganese dioxid with a.m- 
raonium sulphate. No great difference was observed in the yield of straw, but 
the manganese dioxid alone seemed to act as a depressant. 

Eight references to literature bearing on the subject are appended. 

How to remedy the scarcity of fertilizers, E. Miege (Coninient RemAdier a 
la P^mirie des Engrais. Paris: J. B. Baillidre A Sons, 1916, pp. 59}.—This 
pamphlet discusses the scarcity of fertilizing materials due to the European 
war, and describes methods of utilizing fertilizing materials from natural 
sources, especially green manuring; conserving crop residues; rotation of cmps, 
including legumes; proper cultivation; and the use of relatively cheap soil 
amendments. 

Buying and using fertilizers, R. M. Saltee (W. Va . Cot Agr. Ext Dept 
Circ. 87 (1916), pp. 15, fi,gs. 7). —^This circular gives information on the pur¬ 
chasing and use of fertilizers, with special reference to the reguirements and 
conditions of West Virginia soils as determined by the state experiment station. 

AGEICTJirUEAI BOTANY. 

Rolliniopsis, a new genus of Annonacese from Brazil, W. E. Saefoed (Jour. 
Wmh, Amd. Sci., 6 (1916), No. 8, pp. 197-204, figs. 2). —^An account is given 
of two species of plants collected in Brazil which are considered as new forms 
and which, with two allied forms hitherto assigned to the genus Rollinla, are 
now assigned to a genus created for this purpose for which the name Rolliniopsis 
is proposed. ' ^ ^ 

The' occurrence of bacteria in frozen soil, B. 0. Haboer (Bot Ga::., 61 
(1916), No.'6, pp. 507-^17, figs. 2). —^During the winter of 1914-15 the author 
studied the effect of cold and moisture on the number of bacteria in field and 
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potted soils at Madison, Wis., where the variations in temperature are said to 
be greater than those recorded by former investigators. The results are 
reported to have shown a close relation between the moisture content and the 
number of bacteria in the soil, also a distinct retardation caused by cold, 
which even a higher moisture content was nsualiy insufficient to counteract. 

Incubation studies with, soil fungi, S. A. Waksman and R. C. Cook {8oU 
Sci, 1 (1916), No, 3, pp. 275-284i fig* ^)*—Describing studies with three fungi 
in order to ascertain the ways in which the lengths of the life cycles of fungi 
affect their relation to soil fertility, the author states that the optimum moisture 
conditions for ammonification by fungi lie near the physical optimum. AYhile 
each organism has its own incubation period, the employment of a 12-day period 
Is preferred as most suitable for practical work. The biological stage of the 
fungus seems to show correlation with ammonia accumulation. The largest 
amount appears during spore germination, the smallest during the time pre¬ 
paratory to actual spore formation. Monilia sttopMla showed the largest 
accumulation within the first 3 or 4 days, a Penicilllum studied between 10 
and 15 days, and Mucor 2 )lwni)eus between 6 and 10 days, these periods corre¬ 
sponding to those of active spore formation. 

The inoculation and incubation of soil fungi, N. Kopeloff (Soil ScLj 1 
(1916), No, 4, pp, 381-4(^3, figs. 8). —^The author, having made a study of the 
accumulation of ammonia by Rhisopm nigricans, R, orysce, Zygorrliynem vuil- 
lemmii, and Penicillmm sp., states that an increase in the number of spores 
used to inoculate the soil caused a proportional increase in ammonia accumula¬ 
tion. One cc. of spore suspension is regarded as the most desirable quantity, 
ail factors considered, for inoculations in experiments with pure cultures of 
soil fungi. To increase the number of inoculating spores beyond a certain 
point does not further accentuate the difference between ammonification of 
dried blood and that of cottonseed meal, the latter appearing to be a better 
source of food for the organisms employed. 

With Z. vuilleminii, the maximum ammonia accumulation occurred on the 
twelfth day with both the above foods. R. nigricans gave its maximum with, 
dried blood on the seventh, and with cottonseed meal on the ninth, day. A 
seven-day incubation period is regarded as the most advantageous, all factors 
considered, for a study of soil fungi other than those of the Penicilllum group. 
After the first five days a striking increase of ammonia production is observed 
to occur every other day. It is thought that ammonia production depends upon 
the metabolic processes of the fungi rather than upon their biological stage. 

On pairs of species, R. R. Gates (Bot. Gaz., 61 (1916), No. S, pp, 177-212, 
figs. 12 ).—^The author has begun a detailed study regarding the relationships 
of particular species by an examination of pairs of species in the same genus 
taken at random. It is considered as desirable that there should be developed 
a taxonomy based on the anatomical and cytological study of plants. 

It has been found that the several pairs of species studied bear very different 
relationships to each other, both as regards characters and distribution. They 
may occupy identical, overlapping, adjacent, or widely separated areas. One 
species may be a giant of another, or may differ from it by a few sharp differ¬ 
ences which originated as units, or may show differences which can not be 
externally analyzed in this way. Several snch pairs are discussed with the 
problems they present, as well as the agency of mutation (B. S. R., 34, p. 629). 

It is considered that crossing experiments and cytological investigations may 
provide the final answer to the specific questions involved. 

Studies on the correlation of morphological and physiological characters: 
The development of the primordial leaves in teratological bean seedlings, 

78786°—No. 3—17-^3 
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J. A. Haeeis idcuetics, 1 (19X6), No, 2, pp, 185-196} .—Tim author, considering 
a study of the relationships between slight structural variations and the physio¬ 
logical characteristics of individuals or of organs as one of the most funda¬ 
mental lines of genetic research, has presented the results of an attempt to 
determine something of the more fundamental physiological characteristics to 
which incapacity for survival may be due. Seed of a strain of navy beans 
which has been under observation for several years was germinated in sand 
in warm houses and studied under controlled conditions as to given types of 
variation occurring with the greatest frequency. 

The results as tabulated and discussed are considered to show that the weight 
of primordial leaf tissue developed by morphologically aberrant seedlings of 
Fhaseolus vulgaris is, on the average, less than that produced by normal con¬ 
trols grown under conditions as nearly as possible comparable. Evidences ob¬ 
tained by employment of the conductivity and freezing point methods to detect 
differences in the concentration in molecules and ions in cell sap of leaves from 
teratological and those from normal plants suggest a lower concentration of 
both electrolytes and total solutes in tissue fluids of teratological plants, but 
the differences are slight and variable, requiring further and more refined 
determinations for actual demonstration of relationship. The data as a whole 
demonstrate merely that no clear differences in properties exist between the 
leaf sap of the two types of leaves. 

The dependence of mutation coefficients upon external conditions, H. be 
Veies (Ber, Bent Bot, Geselt, $4 (1916), No, 1, pp. 2-7). — ^The author details 
the percentages of four clear and easily recognizable mutants obtained by grow¬ 
ing indoors at SO* C. (Enothera lamarcTziam, also from those obtained by cross¬ 
ing (E. lata with (M, lamm'ckiana, (E, lata with (E. nanella, and (E, lamarcMam 
with €EJ. nanella, 

A comparison of the wood structure of CEnothera stenomeres and its 
tetraploid mutation gigas, W. W. Ttjppee and H. H. Baetlett (Genetics, 1 
(1916), No, 2, pp, 177-184), —^Data bearing upon the nature of the changes in 
particular cells and tissues vrhicii follow mutative changes in the germ plasm 
are presented. The authors state that the change from the 2x to the 4x chromo¬ 
some number in (E, stenomeres is accompanied by an increase of 50 per cent 
in the length of the vessels and of 150 per cent in the area of the cross section, 
an increase of 50 per cent in the length and the diameter, and of 200 per cent 
in the volume of the tracheids, an increase in all three dimensions of the ray 
cells resulting in a cell of different shape, with an increase of 274 jier cent in 
volume, and a breaking up of the tall multiple medullary rays into their con¬ 
stituent simple rays, 

Authocyanm markings and cell mutation, E. Kustee (Ber. Beut. Bot. Gesett, 
SB (1915), No. 10, pp. 536, 537). —It is claimed that cell markings in many cases 
are to be ascribed to cell mutation, some of these, however, being independent of 
the formation and distribution of anthocyanin, but it is said that in a number of 
varieties of Coleus lipdriilus anthocyanin distribution is not to be ascribed to cell 
mutation* 

The differentiation of starches of parent stock and hybrids, E. T. Eexcheet 
(Carnegie Imt Washington Year Booh, 14 (1915), pp. 4 O 8 , 409).—It is stated 
that the studies on the differentiation and specificity of corresponding vital 
substances have, during the past year, been restricted to the study of the 
starches of parent stocks and hybrids, noting chiefly the peculiarities obser¬ 
vable In case of each parent and tracing them to the starch of the offspring. 

The extension and improvement of methods previously employed^ (E. S. R„ 
81, p* 804) have resulted in a confirmation of the conclusions previously an- 
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nounced supporting tbe view tiiat complex protoplasmic metabolites are specifi¬ 
cally modified in relation to genera, species, and varieties, and hence that 
difference in corresponding substances constitutes a specific means of differen¬ 
tiation as to relationship in both plants and animals. It is stated that while 
the methods of investigation employed differ widely in character, the results 
are remarkably harmonious in the demonstration of certain principles of 
fuiidamentai importance in normal and abnormal biology. Each property is 
claimed to be an independent physico-chemical character unit, each method 
and each reagent being an independent means of differentiation, so that results 
produced by one reagent do not indicate what v.dll follow the employment of 
another. However, the property values thus determined can be reduced to 
figures, and when these are charted it can be seen that the sum total of these 
values is, in case of each starch, as distinctive of genus, species, variety, or 
hybrid as are ordinary botanical characters. A hybrid may be definitely 
referred to its true parentage, also the hybrids of separate crosses may be 
recognized as such. Corresponding histological examinations of plant tissue 
associated with macroscopical investigation have confirmed the results of the 
starch investigations, and strengthened the belief of the author that vital 
peculiarities may be resolved to a physico-chemical basis. 

Hotes OIL the anatomy of the young tuber of Ipomcea batatas, Floeence A. 
McCoemice: {Bot. 61 (1916), No, 5, pp, S88S98, figs, 8). —^TMs is an ac¬ 
count of a study of sweet potato in line with that of Kamerling (E, S. E., S3, 
p. 2T) and of other authors named. 

Biochemical and physiological study of the rest period in the tubers of 
Solanum tuberosum, 0. O. Appleman (Bot, Gaz., 61 (1916)9 No> 4* PP> BS5-294,. 
figs. 2), —^Thxs work has been noted from another source (E. S. E., 32, p. 129). 

The vitality of seeds passed by cattle, D. Milne (Agn Jour, InJia, IQ 
(1915)9 No, 4, pp, S5S-S69), —From the experiments reported it is concluded 
that uncrushed wheat grains, etc., intentionally or accidentally fed to cattle 
working on pure culture plats during or just before seeding time are a source 
of serious danger to the purity of the crops. 

The roots of herbaceous plants, A. P. Mouestov (Kormva^ Bistema Tror 
vlanisflch EmtefiM, Moscow: I. N, Kushnerev, 1915, No, 1, pp, 138, pU, S, 
figs. 88), —^This collection comprises four contributions. The first deals with 
differences in the growth attained by roots in various groups of cultivated 
plants, the second with the length of roots attained under conditions of natural 
development, and the third with the root system of flax. The fourth gives a list 
of related contributions, comprising over 500 titles. 

Stomatal structure and function in Camellia (Thea) Japonica, Maoda Heil- 
BEONN (Ber, Beut. Bot, Gesell,, 81f (1916), No, 1, pp, 22-81, figs, ^).— ^It is 
claimed that in <7. japonica the walls of the guard cells are lignified and im¬ 
mobile except in case of very young leaves in which the stomata can still open 
and close. It is stated that in three species of Thea more or less lignified 
stomatal cells have now been demonstrated, namely, T, viridis, T, assamim, and 
T, dohea. 

The periodicity and distribution of radial growth in trees and their rela¬ 
tion to the development of ^^annuaP^ rings, J. C. Geossenbachee (Tram, 
Wis, Acad, Bd,, Arts, and Letters, 18 (1915), pt, 1, pp, 1-77).—Certain facts 
observed in a study previously noted (E. S. E., 22, p. 650) have led the author 
to a reexamination of the extensive literature bearing upon irregularities in the 
time of commencement and closing of cambial activity, and a discussion is 
lierein given of radial growth and the factors thought to determine its distribu¬ 
tion, the author reserving for a separate paper the results obtained from a 
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Study of tlie early stages of crown rot. Important hypotheses and investigations 
are given in some detail and compared with each other in relation to the author's 
observations. In the main, the present purpose of the article is to restate the 
questions raised by the investigators, though sometimes in modified form. A 
restudy of the structural and tension changes accompanying periodic growth 
may also, it is thought, lead to an investigation of the enzyms active during 
radial growth and to the effect which adverse changes of environment have 
upon them while in an active condition. 

Winter foliation in beech, F, Webee {Ber, Dent. Bot, Gesell., 34 (19/6*), No. 
i, pp. 7~I3, fig. i).—Potted young plants of Fagtis sylmtica, after being exposed 
to acetylene gas for three days early In December and then brought into the 
hothouse, began to develop leaves by the end of the month, and during the first 
and second w’eeks of January the plants which had been exposed to the gas 
became covered with leaves W'hiie the controls showed no sign of awakening. 
The claim that a very prominent part is played by light in foliar development 
in winter is questioned. While the stimulating inffuence of light is admitted, 
it is thought that even the dim light of winter days may be more than sufficient 
to supply the light requirement as regards leaf development and that the winter 
rest of plants is therefore due primarily to other causes than a lack of illumi¬ 
nation. 

The action of light on the living organism, P. Schanz (Bioehem. Ztsclir,, 
11 {1915), No. 4~S, pp. 406-414). —^This is largely a discussion of contributions 
made by others than the author, who, however, claims to have shown by experi¬ 
mentation described that chlorophyll can act as a vigorous catalyzer even on 
serum albumin. 

The measurement of oxidation potential and its significance in the study 
of oxidases, G. B. Reed (Bot Gm., 61 {1916), No. 6, pp. 523-5^, figs. ^).— ^The 
author describes an apparatus and a method by which, it is claimed, excellent 
results may be obtained, at least in some cases, in studying the effect of a 
catalyzer in accelerating an oxidation reaction. Some results already obtained 
are to be described in subsequent papers. 

The significance of color changes in oxidase reagents, G. B. Reed {Bot, Gaz.^ 
61 (1916), No. 5, pp, 4‘50-4S2). —Quantitative values are presented as obtained 
in tests intended to supply workers in oxidase reactions -with quantitative as 
well as qualitative data upon which to proceed in their investigations of this 
class. The oxidation necessary to produce color in ordinary oxidase reagents 
or in plant chromogens appears to be very small. After the color has appeared, 
it is thought that the oxidation may continue without further change of color. 
The oxidation necessary to produce color in various reagents varies over a 
wnde range. ^ 

A comparative study of nutritive solutions, I. V. Iakxtshkin (Jaicouch- 
kine (Ir Result. Yeget, Opytov Loib, Bahot {Rec, Trav. Lab, Agron.), M 
(1914), pp. 258-288, figs. 6; NtesJcoPIco DanWilch po NormaVn%m 
IIoscoiv: BwMsIiimki'kh, 1915, pp. 32, figs. 6) .—^Employing modifications as in¬ 
dicated of several common nutritive solutions in sand cultures, the author tested 
the influence exerted by each on different economic plants. These were found to 
r^ond in different w^ays and were modified variously by external conditions. 
Crone’s solution, as here modified, gave improved results with millet, barley, 
buckwheat, and lupine. With Camelina, tlie solution of Brihnishnikov was more 
favorable. With flax, the solutions of Knop, Hellriegel, and Prffinlshnikov gave 
better results than were obtained from Crone’s solution. 

The action of saline solutions on living plants in causing a reversible re¬ 
moval of basic substances from the plant, H* Devaxjx (Oompt, Ben4. Aoad. 

IFaris], 162 (19.16)> No. 15, pp. 561-563). — In experimentation described 
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and discnssed, it is claimed that such an a<iuatxc plant as Elodea can be made 
to give up an appreciable amount of calcium to a solution of potassium chiorid 
or ammonium chiorid in which it is kept for SO minutes. TMs decalcifying 
action is accompained with the fixation by the plant of a portion of the cations. 
Salts of other alkali metals can withdraw calcium, and the action is said to 
be reversible. 

The relations between the presence of magnesium and assimilation in 
leaves, (3-. {Gompt. Rend. Acad. Bci. [Pan's], 162 {1916), Ao. 15, pp. 

56S-B66 ).—^Having followed up the work of Willstatter (E. S. R., 24, p. S25; 
30, p. 311) and Mameli (B. S. R., 35, p. 435) hearing upon the alleged relation 
of magnesium to chlorophyll in leaves, the author found that the absolute maxi¬ 
mum of magnesium present in the leaves was attained in horse chestnut and 
lilac May 4 and May 3, respectively, and in chestnut April 26. If the ratio be¬ 
tween organic and residual magnesium be considered, these plants attained'’ 
their respective maxima May 26, May 3, and June 14. 

A labile form of albumin and its relation to living protoplasm, O. Loew 
iBiocliem. ZtscJir., 71 (1915), Wo. 4-5, pp. 306-320). —It is claimed that there 
is present in the cell sap, and even in the cytoplasm of many plant cells, a very 
labile albuminous body which is differentiated from ordinary albumin in that 
it may be separated by means of ammonia and organic bases from the solution, 
after which, as a rule, it quickly undergoes a change resulting in a stable com¬ 
pound. This labile and active form of albumin reacts toward coloring agents 
as does living protoplasm, while the protosomes coagulated by heat, acids, 
alcohol, or other means behave like killed protoplasm in the presence of stains. 
The intimate relation between the stored labile albumin and the organized 
labile albumin or living protoplasm is said to be shown in many ways. 

The organic nutriment of green flowering plants, T. Bokoeny (Biocliem, 
Ztsehr., 71 (1915), Wa 4-^, pp. 321-304)* —Considerable data have been ob¬ 
tained by the author regarding the ability of several common plants to utilize 
organic products, including some such as supposedly correspond to the products 
of decay in humus soils. 

Retention of chlorophyll in yellowed and fallen autumn leaves due to 
attack by animal parasites, O. Richtek (Ztschr. PflamenkranJc., 25 (1915), 
Wo. 7, pp. S85-392, figs. 2). —^Instances of retention of green color in case of 
certain trees by autumn leaves in spots attacked by insects, etc., are discussed. 
The phenomenon may be due to an interruption of the conducting vessels or 
possibly to the production of certain substances by animal parasites. 

Abscission in MiraMlis Jalapa, F. B. IjLOYI> (Bot. daz., 61 {1916), No. 3, 
pp. 213-230, pi. 1, figs. 2). —^The author concludes a study of M. jalapa with the 
, claim that in this case abscission is not brought about by a separation resulting 
from the complete solution and destruction of a layer of tissue, but that the 
mode of abscission agrees in all essential details with that shown to occur in 
(lossypium and Aiistolochia. 

Abscission, F. E. Luoyd (Ottawa Nal., 28 (1914), Wos. 3-4, pp. 41-52, figs. 3; 
5-6, pp. 61-75). —^A lecture delivered before the Ottawa Field Naturalists’ Club, 
on January 27, 1914, wliich includes the results of observations on about 3D 
species of plants with special reference to the mechanism of abscission. 

Daily transpiration during the normal growth period and its correlation 
with the weather, L. J. Beiggs and H. L. Shantz (U. S. Dept. Agr., Jour. Agr. 
Research, 7 (1916), Wo. 4> PP* 155-212, pis. 2, fi^gs. 18). —^An account is given 
of investigations on the daily transpiration of a part of the plants included in 
the water requirement experiments at Akron, Colo., in 1914 and 1915 (E. S. R., 
34, p. 522). The principal objects of the investigations were to determine the 
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naareli of transpiration during tlie growth period and the extent to whicli the 
daily transpiration is correlated with various weather factors. 

During a lO-day period of maximum transpiration the daily loss of water 
from small grains ranged from 12 to 16 times the dry weight of the crop har¬ 
vested ; from millets, corn, and sorghums, 6 to 9 times; and from alfalfa, 36 
to 56 times. The loss of water from the small grains during the period of maxi¬ 
mum transpiration amounted to 1.5 hg. per square meter of plant surface per 
clay; from Sudan grass, 0.8 kg.; and from alfalfa, 1.6 per kg. These amounts 
are said to he from 5 to 14 per cent of the loss duiing the same period from a 
free water surface of equal area. 

In* considering the march of transpiration due to changes in the plant alone, 
transpiration in annual crop plants is found to rise to a maximum a little be¬ 
yond the middle of the growth period, after which it decreases until the plants 
are harvested. With perennial forage crops, such as alfalfa, there is a steady 
increase of transpiration to a maximum at or near the time of cutting. 

Correlation coefficients are shown for the different physical factors of environ¬ 
ment as related to the transpiration of different crops. Small grains show indi¬ 
vidually a markedly higher correlation between transpiration and the intensity 
of the various physical factors than was observed when all the crops were 
combined in one population. Corn, sorghums, millets, and legumes show a some¬ 
what lower correlation between transpiration and the Intensity of the physical 
factors of environment. The plants of all crops show, however, the same rela¬ 
tive dependence of transpiration on physical factors. 

Self-warming in flowers of night-blooming Cereus, B. Leick (Ben Dent, 
Bot Geselt, (1916), No. i, pp. 14-22 ).—^Reporting results of experiments 
carried out in 1902 and 1904 in the botanical institute at Greifswaid with G. 
grandifiorus and G. pterantMis, the antlior states that the flowers show a 
certain amount of self-warming, but that this does not in every case make 
good the loss due to transpiration and is too small to be of much biological sig¬ 
nificance. The excess temperature is related to the size of the flower and is 
greater wdien it is closed and -when the humidity is high, but it shows no real 
periodicity and disappears at the close of the blooming period. Anthers gen¬ 
erally develop more heat than the other floral* parts. 

Measurement of evaporation rates for short time intervals, E. S. Johnston 
and B. E. Divinoston {Plant World, 19 {1916), No. 5, pp. IS 6 -I 4 O, fig, 1).— 
Noting the limitations of atmometers previously discussed (B. S. R., 34, p. 84), 
the authors describe herein a form of spherical porous cup atmometers in 
which the intensity of evaporation, which varies from time to time, may be 
made to indicate its value at any given time by the height of a column of mer¬ 
cury affected by the fluctuations in pressure. 

A field auxanometer, Q. N, OouuINS and J. H. Kemfton {Jour, Wash. Amd. 
80 L, 6 (19M), No. 8 , pp. 204--209, figs. S ).—^It is believed that the principal re- 
qumements for securing satisfactory measurements of the growth of plants in 
the open have been met by a contrivance which is described. The cost is said 
to be sufficiently low to permit a number of plants to be studied at the same 
time. The essential features are a pasteboard mailing tube, around which is 
secured the record sheet, mounted on an axis attached to the winding stem of an 
ordinary alarm clock lying on its face, and a marker adjustably attached to a 
glass TOd suspended from a pulley and counterbalanced, its lower end being 
fastened to the top of the growing plant The whole contrivance is^ inclosed 
In a box with glass front and attached adjustably to a vertical post driven 
near the plant to be studied. The advantages of the machine are' described. 
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The influence of atmospheiic electricity on crop development^ T. Hedltjnd 
(Ber, Verbs, Almrps Lantbn och Mejeri Inst,, 1913, pp, 67-97, fig, 1), —Obser¬ 
vations are reported and discussed wMcIi led to the conclusion that variations 
in plant development, either hereditary or otherwise, which manifest themselves 
in different latitudes are the result of differences in temperature and sunshine, 
and that there is no evidence that electric currents have any significance ia^tliis 
connection. 

An experiment in eleetroeulture by the Lemstrom system with sugar beets 
and grain at Aliiarp is described and the data secured are shown in tables. 
The results were not sufficiently decisive to ascribe increases in yield to the 
influence of the artificially applied electric currents. 

[Work with field crops on the demonstration farm at Sacaton, Arizona] 
{U, 8, Dept. Int., Bpt, Cmnr. Indian Ajf., 1915, pp, %6, 37).—^Notes are given 
on the culture of various crops on this farm, and a yield of 890 lbs. per acre 
of lint of long-staple Egyptian cotton on a 4-acre plat under irrigation is 
reported. 

Growing grain on southern Idaho dry farms, L. 0. Aichee (C7. 8, Dept, 
Agr,, Farmers^ Bui 769 {1916), pp, 23, figs. 9), —^Tliis bulletin is a discussion 
of the dry farming conditions of southern Idaho, based on the results obtained 
at the Aberdeen substation since 1911. The information given is intended in 
particular for those who contemplate taking up homestead claims in the Snake 
River basin territory. The general climatic and soil conditions are discussed. Dry 
farm machinery equipment is described in some detail, and recommendations are 
made for its use. The general cultural practices best adapted to the region 
are discussed, and the most productive varieties of each of the leading cereals 
given. 

The best winter wheat varieties are those of the Crimean group of hard red 
winter wheats. The successful production of winter wheat is dependent upon 
certain climatic and topographical factors which are emphasized in the discus¬ 
sion. Leading spring wheat varieties sire Early Baart, Pacific Bluestem, and 
Colorado Special. The production of this crop is also somewhat limited by 
conditions similar to those mentioned above. The highest-yielding oat varieties 
are Sixty-Day and Kherson, Winter barley has proved hardy at the lower 
elevations. Tennessee Winter barley has given the highest yields. Mariout 
and White Smyrna are the leading spring barley varieties. Winter emmer and 
spelt, rye, and flax have been tested at the substation, but rye is the only one of 
the four that can be recommended for general use. The Ivanof variety is one 
of the best types for this region. 

Dry farm grain tests in Montana, A. Atkii^son and N. 0. Dohaudson {Mofi^ 
tawa 8ta, Btil, 110' {1916), pp. 165-218, figs, 7).—The work here reported has 
been noted from D. S. Department of Agriculture Bulletin S98 and Farmers* 
Bulletin 749 (B. S. R., 35, p. 735; 36, p. 33). 

Measuring hay in ricks or stacks, H. B. McClijee and W. J. SpuxiCAisr 
(U, 8, Dept, Agr., Ofiice See, Circ, 67 {1916), pp, 10, figs, 4),—This circular is 
a revision of material noted in Bureau of Plant Industry Circular 131 (B. B. B., 
29, p. 532), including new data relating to errors in measurement and to the rate 
of settling of hay In the stack. 

A table has been compiled showing the losses due to measuring 6 in. short in 
any dimension for the nine different shapes of stacks illustrated. The greatest 
error occurs In measuring width and the least in measuring the ** over.” 

The “Department rule,” as outlined, is compared with the “ quartermasteris 
rule ” and the Frye-Bruhm rule for measuring the volume of a stack in cubic 
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feet. The quartermaster’s rale shows a variation of 25 per cent^ except when 
ased to naeasare mediam-full, low stacks, in which case it compares favorably 
with the Department rule. The Frye-Briihm rule shows a variation of 24 per 
cent and compares favorably with the Department rule in the measurement of 
the full-roimdecl type of stack only. 

Studies of the rate of settling indicate that hay in the stack after the third 
day will suffer a further loss in height of approximately 17 per cent in 146 days. 

Experiments with potatoes and root crops, P. E. Pedoeov {BezenchuK 
KJioz, Opytn. Sfa,, No. W (1915), pp. 5).—In culture tests with potatoes 
the average yield for five years was largest on ground plowed from 8 to 9 in. 
deep, while the average for ten years was in favor of plowing to a depth of 7 in. 
Experiments with tubers of different sizes for seed resulted in favor of whole 
tubers of large or medium size and from the use of small potatoes planted two 
in a hill. Planting 22 in. apart each way gave the most satisfactory results. 
Hoeing and hilling the soil around the plants proved beneficial except in locali¬ 
ties subject to drought. 

A comparison was made of dry manure, manure ash, ordinary barnyard 
manure, barnyard manure and Thomas phosphate, and Thomas phosphate used 
alone. The use of dry manure gave the greatest yield in 1915 and also on the 
average for the three preceding years. 

The varieties tested, given In decreasing order of yield, were Richter Im- 
perator, Professor Maerker, Alcohol, Six-Weeks, White Elephant, Local Yellow, 
White Flour Ball, Local Pink, Mayflower, White Star, Delicatesse, Sunrise, 
Count Razumovski, Blue Giant, and Professor Wohltmann. Richter Imperator, 
Professor Maerker, and Alcohol produced the greatest quantity of starch. 

Beet seed was sown after soaking and the plants were thinned the middle of 
May and the middle of June to a distance of 17 in. in the row. The Pink half- 
sugar beet produced the best yield. The Gerand carrot proved most productive 
and resistant to insect pests. 

Studies in Indian oil seeds.—Safflower and mustard, A. and Gabeiellb 
L. 0. Howabd, and A. R. Khan (Mem. Dept, Agr, India, Bot, Ben, 7 (1915), 
No, 7, pp, ^85-272, pis. 6, figs. 2). —^This article discusses the economic value 
of Indian safflower (Carthmmis tmctorkis) and Indian mustard or rai (Brm- 
aica iuneea), describes the blossoms of these plants, presents a classification 
and description of types, and reports the results of observations on pollination 
and cross fertilization. 

Observations on the blossoms of safflower under bags and nets and unpro¬ 
tected led to the conclusion that insects were not necessary for x)oUmatioii, 
provided that air movement and the natural humidity were not affected. Dnder 
parchment-paper bags the average number of seeds set per head was small as 
compared with blossoms covered with nets and those allowed to develop in the 
open. A test of confining blossoms in lamp chimneys closed below and partially 
opened above and allowing blossoms to develop in free air to determine the 
effect of increased humidity on setting showed a marked inhibiting effect of 
the moist, confined air in the lamp chimney, but it is thought possible that 
temperature is a factor also and that the pollen grains do not germinate readily 
in moist, hot air. The effect of the season on the setting of the seed was found 
to be quite marked. The best results in nearly every case were secured from 
early' planting. A study of 321 plants of four different types resulted in the 
determination of 52 heterozygotes, or 16.5 per cent. In connection with this 
Indication of a high percentage of self-fertilization it is pointed out that ap¬ 
parently, natural crossing is not essential in maintaining the vigor of the crop. 

A study of the oil content of the types of Indian safflower showed a range 
from 13.86 to 30.19 per cent. The data showed further that there was no 
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antagonism between liigh oil content and the full development of the red color¬ 
ing matter, as indicated by the faded florets. 

In selection experiments with Indian mustard, 197 out of S98 siiigte plant 
cultures, or 49.5 per cent, bred true. Observations on 1,067 plants of five 
different types showed that only 151 were heterozygotes. The results of hy¬ 
bridization experiments with Indian and Burma mustard showed that in four 
out of six cases the Fx was taller than the taller parent, w-hile in the other tw’o 
it was intermediate. When types with dose and spreading pods were crossed 
the close arrangement prevailed in the progeny. Indian mustards with divided 
leaves crossed with Burma forms with entire leaves gave an intermediate Fi 
and a series in Fs. The Fi of a cross of late and early forms was intermediate. 

Growth of legumes as influenced by lime, A. Lapabax y Layosa {FMUppiMe 
Aff7\ mid Forester, 4 (75id), Fo, 9--10, pp. ISl-lSdf ).— The results are reported 
of liming experiments conducted at the College of Agriculture at Los Banos, 
caustic'iime being applied at the rates of 1,5(X) and 2,500 lbs. per hectare. The 
use- of lime proved beneficial for the production of psophocarpus, soy beans, 
hnd liiiithi, but cowpeas and mongos gave better yields on the unlimed plats. 
The application of 1,500 lbs. per hectare gave the better results with psopho¬ 
carpus and soy beans and the heavier application with kultlii. The effect of 
lime w^as more marked during rainy than dry weather. 

Abaca fiber, E. B. Espino {Philipplm Agr. and Forester, 4 U916), No. 9-10, 
pp, 200-216, fig, 1, pis, 3 ).—^The results of an anatomical study of abaca and 
of some cultural tests made with the crop are reported. The standard grades 
of abaca strips and of abaca fiber are briefly described. 

In summarizing the article the author states that the erect stem of abaca 
contains no sclerenchyma strands near the epidermis, since it is enclosed and 
supported by many overlapping leaf sheaths strong enough to hold up the leaf 
laminse, flowers, and fruit in their proper places. The width of the sheaths of 
a trunk is stated to increase from the outermost to one-thii'd or one-half of the 
w^ay to the middle, and decreases from there inwmrd. The yield of fiber varies 
with the width of the sheath. Fibers from the edges of the sheath were deter¬ 
mined to he stronger per unit of weight than those from the middle part of the 
same sheath. The strongest fiber wms obtained from the widest sheath. It is 
stated that the most fiber strands are situated near the outer epidermis, fol¬ 
lowed on the inside by sclerenchyma strands with some conducting tissue. 
Large vascular bundles are found in the internal portion of the sheath. Fiber 
composed of cells having thin w’alls and wide laminse wms found w^eaker than 
fiber with cells having thicker walls and narrow^er laminm, and fiber composed 
of long cells weaker than that composed of shorter ones. 

In a field test plants exposed to the sun and wind yielded almost double the 
amount of fiber produced by those under shade and protected from the wind. 
It wms found that the formation of fiber was greatly influenced by cleaning the 
plantation. 

A study of four strains of beets, V. Bolotov {Zhur. Opytn, Ag?vn., 16 (191S), 
No. 2, pp. 106-117). —Results of experiments are reported showing that the size 
of cells in beets is a hereditary character, and that beets with small cells are 
generally higher in sugar content than those in which the cellular structure is 
of larger dimensions. 

Dwarf broom corns, B. E. Rothgeb <Z7. S. Dept. Agr., Farmers' But 768 
(1916), pp. 16, figs. 7).—^This gives detailed information on the production of 
the dwarf broom corns. The harvesting and marketing of the crop are fully 
discussed. 

A study of the effects of commercial fertilizers on corn, P. L. Monteliano 
(PliiUppme Agr, and Forester, 4 (1916), No, 9-10, pp. 217-230). —The results 
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of a series of fertilizer experiments reported led to the coticlnsion that the use 
of reasonable amounts of double or single superphosphates is profitable on the 
soil In question. The crop did not appear to show any sign of preferring one 
form of fertilizer to another as a means of supplying the same element of plant 
food. Heavy applications of commercial nitrogenous fertilizers did not prove 
profitable. Applications of from 500 to 1,500 kg. per hectare (445 to 1,335 lbs. 
per acre) of lime broadcasted are considered safe and remunerative. Complete 
fertilizers greatly hastened the increase of height in the plants, while nitrogen 
alone had an invigorating effect on the development of large, deep-green leaves 
and heavy stalks. The use of potash seemed to affect the development of all 
parts of the plant. 

Maize grading, 1915, J. A, T. Waltees {Rhodesia Agr, Jour,^ IS (1916)^ 
Wo. 1, pp. IjA-Sl ).—The grading of maize for export in 1915 in Bhodesia is 
briefly reported, together with a description of the grades and the chief causes 
of rejection. A table shows that for a part of the year the exports consisted of 
44.1 per cent of first grade and 48.7 per cent of second grade maize, while 7.2 
per cent of the quantity offered was rejected. 

Cotton breeding report for 1914, B, G. 0. Bolland {Agr. Jour. Egypt, 5 
{X915), Wo. 1-2, pp. 19-SO, pU. ^).—This is a report of progi-ess in the breeding 
of four varieties of cotton, presenting detailed descriptions of the characters of 
each variety together with tabulated statistical data based on measurements 
and other determinations. 

Cotton production in the United States: Crop of 1915 (Bur. of the Census 
[U. S.J, Cotton Prod. U. S., 1915, pp. 28).—Statistics are presented in tables as 
to the cotton ginned from the crop of 1915 for the United States, the several 
States, and individual counties. The cotton production for the year, as re¬ 
ported, was 11,191,820 500-lb. bales with 880,780 SOO-lb. bales of Enters in addi¬ 
tion. The production of Sea Island cotton is given as 91,844 running bales. 

A study of cowpea culture with special reference to selection in the New 
Era variety, A. Constantino y San Juan (Philippine xigr. and Forester, 4 
(1916), No. 9-10, pp. 185-194). —^A selection experiment with New Era cowpeas 
is described and the results are discussed. Of 1,000 plants studied, 13 indicated 
exceptional forage and 16 exceptional grain production. As compared with 
unselected stock the selected plants produced a gain of 251,244 kg. of seed and 
1,651,483 kg. of vegetable matter per hectare (224 and 1,470 lbs. per acre). 

The New Era is reported as the one variety having proved successful on the 
college farm and in its vicinity at Los Bafios. A test of planting cowpeas on 
different dates showed that the best returns were secured from plantings made 
from August to December. 

Elax for fiber.—^Its cultivatiou and handHng, J. Auams (Canada Bxpt. 
Farms Bui. 2S, ser. (1916), pp. 23, figs. 15).—A general discussion is pre¬ 
sented on the cultivation of flax for fiber and its preparation for the market 
under Canadian conditions. Some of the results secured in experimental 
work relating to flax culture at the Canada Experimental Farms are quoted. 

Napier fodder or elephant grass (Pennisetum purpureum), J. A. T. Waltees 
(Rhodesia Agr. Jour., IS (1916), Wo. 1, pp. 87-91, pis. 4)- — A description is 
given of this grass and its composition is compared with that of green maize. 
When the crop was cut March 1, 3 ft. of green growth had been made by the 
first week of July as compared with 2,25 ft. when cut April 1 and 6 in. wheU' 
cut May 1. Two roots of the grass planted April 17, 1914, were divided into 
224 individual plants on December 7. Booted cuttings planted on a dry ridge 
made a good growth, although the rainfall in the first season subsequent to 
planting'was less than 12 in. 
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Methods for the determination of the hull content of oats, Zade (FtlhUng's 
Lmi&iD. Mg,, 64- {1015), No. 11-12, pp, 295-Sll ).—^TMs article reports the re¬ 
sults of tlie determination of the hull content in numerous samples of several 
varieties of oats, describes and discusses the dite-ent steps in the determina¬ 
tion, and proposes methods for determining this factor as a means of ascer¬ 
taining the feeding value as well as to what extent the hull content represents 
a variety character. 

For the determination of the hull content of a sample in judging its feeding 
value, the author proposes the removal from an average sample of all foreign 
matter together with all undeveloped kernels, empty hulls, hull parts, and 
naked caryopses, the taking of a portion of about 25 gm. from the sample thus 
cleaned, the separation of the hulls and the caryopses, wdth the removal at this 
time of all kernels found to be imperfect, and the determination by weight of 
the perfect caryopses and their hulls calculated to a percentage basis. 

For the determination of the hull content as a varietal characteristic, the 
sample secured as above described is divided into firsts and seconds or outer 
and inner kernels, and the hull content determined from each separately. It is 
stated that for all practical purposes it is sufficient to determine the hull con¬ 
tent for the outer kernels only, as the hull content of the outer kernel bears a 
fairly constant relation to that of the inner kernel. As this procedure does not 
take into account the relative production of the outer and inner kernels it is 
suggested that if this is to be ascertained the material for study should include 
all the kernels produced by plants representing the average stand of the field. 

A study of the production of peanuts, G. Consunji y Tongco (PMUppim 
Agr. and Forester, 4 (1916), No. 9-10, pp. 195-199 ).—Cultural notes and varietal 
descriptions are given, and the results of a comparison of seven varieties of 
peanuts are shown in tables. 

The best average yields of nuts were secured from the Big Japan, Virginia 
Bunch, and Improved Virginia varieties. For catch crops in young plantations 
the American, Chinese, Big Japan, Virginia Bunch, Native Lemery, and Im¬ 
proved Virginia, and in old plantations the Spanish varieties; for a cover crop 
the Improved Virginia; for haymaking the Spanish varieties; and for market¬ 
ing in the form of nuts the Chinese variety are recommended. 

[Potato experiments], 0, B. Whipple (Monimm Sta, Rpt 1915, pp, 252, 
253).—Notes are given on potato experiments conducted on the station farm 
and at the Judith Basin substation. 

At the Judith Basin substation, Peaxd, Green Mountain, and Carman No. 1 
gave the highest yields. Thinning slightly reduced the yield but improved the 
Quality of the tubers. Under dry-land conditions a planting distance of from 
12.5 to 15.5 in. apart in the row gave the best results, while ridging slightly 
reduced tlie yield. 

On the station farm Russet Burbank gave the highest yield among the main- 
crop varieties, and Early Ohio the best of the early varieties. Early thinning 
was found to be most effective, but only with Russet Burbank was it found to 
increase the yield. Pure lines of Russet Burbank and Rural New Yorker, 
Isolated by hill selection, were tested again in 1915, but did not give noticeably 
higher results. The planting of cull seed for a 3-year period has only slightly 
increased the percentage of culls produced as compared with selected seed. 

Influence of the size of the seed tuber on the quantity and quality of the 
potato crop, P. Igonin (BezmichA Selsk. Khoz, Opyt%. Bta., No. 67 (1915), 
pp. 5).—^The results of the experiments here reported indicated that the starch 
content is higher in large than in small tubers. While the size of the seed 
tuber influenced the growth of the plant, the increase in tuber production 
was not in proportion to the size of the seed tuber. The net crop from small 
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tubers was greater tlian from large ones, but the largest crop was secured 
from tiie use of medium-sized tubers for seed. The size of the seed tuber had 
the same influence with early and late varieties. The yield of late potatoes 
was from 75 to 100 per cent greater than that of early varieties. 

The cost of potato production in Bussia, V. Kotelnikov {^elsk. Khoz. i 
249 {1915), Oct., pp. 213-24S). —^Tlus article reports the cost of potato 
production in rubles (0.515 cts.) per dessyatine (2.7 acres) for each of the 
Governments of Bussia. The data collected in this connection are presented 
in tables. The average cost of production on large and small farms in 19 
Governments is given in the table below: 

Average cost per desspaMne of producing potatoes in 19 Governments of Russia. 


Kind of expenditures. 

Gentlemen’s estates. 

Peasants’ farms. 

Labor..... 

Rubles. 
43.24 

Per cent. 
37.2 

Rubles. 
36.66 

Per cent. 
36.3 

Fertilizer. 

19.26 

16.6 

16.62 

16,4 

Seed. 

35.25 

30.4 

32.83 

32.3 

Incidentals... 

6.61 

5. 7 

3.25 

3.2 

Land lease..... 

11.77 

10.1 

11.77 

11.7 



Green-manuring rice, G. C. Sheeraed {Agr. Jour. Bihar and Orissa llndiaj, 
S {1915), No. 1, pp. 66-68). —^The results of green-manuring rice with san hemp 
{Grotolaria juncea) and dhaincha {Seshania aculeata) are reported for a series 
of yeai'S on three different farms. 

The tabulated results show that green manuring gave an increase in the yield 
of rice every year at each of the places where the work was conducted. It is 
recommended that these green manuring crops be sown in. time to reach the 
proper stage of development at the period when the land is ordinarily puddled, 
that all of the green substance of tbe crops be mixed with and buried in the 
mud, and that the rice be transplanted on the land thus prepared about a week 
later. 

NTitrogenous fertilizers for winter rye, S. Hasund {Tidsskr. Norske Landhr., 
23 {1916), No. S, pp. 139-147). —Cooperative experiments with Norwegian lime- 
nitrogen and Norwegian nitrate as a fertilizer for winter rye are described, and 
the results are reported In tables. The applications used furnished equal quan¬ 
tities of nitrogen. The use of Norwegian lime-nitrogen gave, in general, the 
same crop increase secured from the applications of Norwegian nitrate. 

Factors influencing the protein content of soy beans, J. G. Lipman and 
A. W. Blaie {Soil Sci., 1 {1916), No. 2, pp. 171-178). —This is a continuation 
of work already noted (E. S. R., 34, p. 140). 

It was found that thick seeding up to 20 and 30 plants per pot increased re¬ 
turns as regards dry matter and total nitrogen, the latter fact seeming to indi¬ 
cate increased or intensified utilization of atmospheric nitrogen by means of 
symbiotic bacteria in case of the thicker plantings. It seems certain that by 
thick seeding of soy beans, much more nitrogen is secured from a given area, 
much of which is drawm from the atmosphere. 

In order to test whether, wuth abundant available nitrogen in the soil, legumes 
draw less nitrogen from the air than when soil nitrogen is scanty, experiments 
were carried out with gradually increasing nitrogenous fertilizers. From these 
experiments, in which both tops and roots gave the same sort of results, it is 
concluded tliat in the sand cultures at least, nodule formation is not decreased 
by applications of nitrogenous fertilizers. The plants evidently used some of 
the applied nitrogen, but the excellent growth made by the checks would lead 
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to the belief that perhaps 65 to 75 per cent of the nitrogen recovered was se¬ 
cured from the atmosphere. 

Variety tests with pot cultures and in the open field are also described and 
discussed. 

Variations in the sugar content of the beet in relation to selection in 
Italjj O. Muneiati, G . Mezzadrom, and T. V. Zappaeoli Sper , Ag7 \ 

Bal , 4 ^ il91o)y Vo. 9, pp. 605-637, figs. 2). — For the purpose of this study an¬ 
alyses of beets planted April 2, May 19, and July 11 were made on different 
dates from July 23 to January 5. Also different portions of the root were 
analyzed to determine the distribution of sugar in the beet. The data secured 
relating to sugtir content and its fiuctuation and the weight of the leaves and 
the roots are given in tabular form. 

The results of the analysis of different portions of individual beets showed 
the least variation in the samples taken from the upper third of the root. 
From other data obtained it is concluded that the composition of the beet at a 
certain time can not be regarded as indicating its sugar content on an earlier or 
a later date, if left to grow. It was further brought out that two beets appar¬ 
ently identical in all respects may present different values in the transmission 
of their sugar-producing qualities and that, on the other hand, beets differing 
in weight and in sugar content may have the same merits or defects. 

The influence of defoliating sugar beets on their sugar content, O. 
Mijnerati, G. ^Iezzadeoli, and T. V. Zappaeoli (Sta:s. Sper. Agr. Ital., 48 
{1915), No. 10-11, pp. 743-771, figs. B ).—The experiments described were con¬ 
ducted to determine the influence of removing the leaves of sugar beets on 
their sugar content, and for this purpose analyses of normal and defoliated 
beets were made on different dates of the growing period. The results of the 
analyses are given in tables. 

It was found that beets allowed to develop normally after transplanting 
increased constantly in weight in proportion to the development of the new 
leaves. The beets with abundant foliage were able to treble their weight in 
about three months, while beets with scanty foliage increased but little in 
weight. Beets from which the leaves were removed from time to time did not 
increase in weight, and in many instances showed a loss. In the normal beets 
the total sugar content was also closely related to the development of the 
leaves, while the beets defoliated sustained a loss in sugar content. The per¬ 
centage of sugar also diminished constantly and progressively in the defoliated 
beets, while in the normal beets, with the exception of an initial reduction due 
to the growth of the first leaves, the percentage of sugar remained nearly sta¬ 
tionary during the constant and progressive increase in the weight of the root. 
In certain Individuals not only was the weight of the root greatly increased 
and in consequence the total sugar, but also the percentage of sugar. It was 
found that the defoliated beets w'ere reduced in storage quality. The authors 
believe that their results confirm the claim that the production of new leaves 
is carried on at the expense of the sugar contained in the root. 

Hotes on the growth of sugar cane, J. M. Taluqdae (Agr. Jour. Bihar and 
Orissa [Indial, S {1915), No. 1, pp. 15-28, pi. 1). —Observations are reported on 
the rate of growth of sugar cane, and the results of excessive growth measure¬ 
ments are given in tabular and graphical form. 

Variation in the rate of growth noted during the season suggested that if 
certain canes spend more energy for their growth during a certain period they 
wall have less energy at their disposal during the period of time immediately 
following, which causes a reduction in the rate of development. It is concluded 
from the data obtained that the rate of growth depends upon the degree of 
moisture and temperature of the soil and the atmosphere, that these two factors 
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must cooperate in their action, and that the effect of both is influenced and 
controlled by the individuality of the type of cane and its accnimilated energy. 

Chemical changes during the ripening of sugar cane, X Mibasol y Jison 
(PMUppme Agr. and Forester, Jf (1915), No. 5-6, pp. 101-108). — A study of the 
chemical changes occurring in ripening sugar cane is reported, and the results 
of experiments with local Philippine varieties are presented. The analytical 
data are given in tables. 

It wms determined that during the ripening period a point is reached when 
the purity is very high, the sucrose content at its maximum, and the reducing 
sugar at its minimum, and that sugar made from the juice at this stage is of 
high grade. It was observed that after this point is reached and maintained 
for a length of time depending on the variety, the soil, and climatic conditions, 
the purity and sucrose content of the cane decrease and the reducing sugar 
increases. The upper third of the cane was found to contain the least sucrose 
and the most reducing sugar, together with a low degree of purity. It is stated 
that the sugar produced from a given area of Los Banos White cane by a 
modern mill is of more than twice the value of sugar obtained from the same 
area by hative processes. 

A comparison of annual cropping, biennial cropping, and green manures 
on the yield of wheat, B. A. Madson (Califomia Sta. Bui, 270 (1B16), pp, 8-14, 
fig. 1), —^This bulletin is an amplification of the results obtained from cereal 
investigations reported in Bulletin 211 (B. S. B., 24, p. 637). A study is made 
of the effect of continuous cropping, alternate cropping, and fallow and green 
manuring on the yield of wheat and on the soil. 

Continuous cropping rapidly decreased the yield of wheat to a point below 
profitable production. Fallow was found to be the most effective means of 
maintaining the productiveness of semiarid soils, although the use of green 
manure crops increased the yield above that of continuous cropping. A decided 
difference was noted in the effect of different cover crops upon wheat production, 
the outstanding feature being that a cereal should not be used as a green manure 
in a cereal rotation. 

The organic matter added to the soil from a green-manure crop seems to be 
lost through oxidation the following summer, and the humus content of the soil, 
or the humus nitrogen content, does not appear to be increased. The favorable 
effects of green-manure crops must therefore be attributed to other causes than 
the increase of humus in the soil. Frequent fallowing will probably deplete the 
humus content of the soil, although it greatly stimulates production. 

The irrigation of wheat, F, S. Hakbis (Utah Sta. Bnl. 146 (1916), pp, 8-32, 
figs. M).—^This bulletin gives the results of irrigation experiments with wheat 
extending over a period of four years. The general literature on the subject 
is reviewed, together with 17 bulletins published by the Utah Station dealing 
with the irrigation of wheat. The experiments were divided into two groups: 

(1) The plats to which varying quantities of wmter were added weekly, and 

(2) the plats receiving a uniform amount of water at each of four fixed stages 
in the growth of the crop. These stages were (1) when five leaves had de¬ 
veloped, (2) when the plants were just preparing to head out, (3) when most 
of the plants w^ere in bloom, and (4) the dough stage. Some of the more strik¬ 
ing results are as follow^s: 

The highest yields were obtained with three irrigations of 5 in, each applied 
at the first, second, and third stages of growth. Irrigation water applied after 
the grain was planted but before it was up and that applied after the dough 
stage' decreased the yield. If only one irrigation is to be given it should be 
applied at the first stage of growth. The date of maturity ,of wheat was 
retarded by excessive irrigation. Economy in water was Increased by the use 
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of barnyard manure. Prom 75 to 95 per cent of tlie yield of irrigated wlieat 
under the various systems of irrigation was produced by tlie natural precipi¬ 
tation. 

The detailed results of the experiments are given in tabular form* 

Yellow-berry in wbeat: Its cause as indicated by its compositioiij W. P. 
Headbek (Proo. Soc. Prom. Agr. ScL, 36 (1915), pp. 4^-56). —This paper re¬ 
views the conclusions of a number of investigators of this subject, and presents 
the results of experiments by the author in support of the contention (E. S. B., 
83, p. 41) that the ratio of available nitrogen to available potassium, and not 
the climatic conditions, is the principal factor in determining flintiiiess and 
starchiness of wheat. 

An experiment on wheat is noted in wdiich 12 in. of water v/as applied in 
addition to a rainfall of 9.94 in. from spring to harvest in comparison with 
growing wheat with a rainfall of 8.37 in. during the same period. Ender these 
two methods of culture both flinty and yellow-berry wheat was produced. The 
differences in composition of flinty and starchy kernels grown in this experiment 
on the same plat were found to be identical with those of the flinty and starchy 
kernels of the same wheats grown under the same conditions but receiving 
either nitrogen or potassium. It is stated that vrheat grown on contiguous plats 
of the same land and from the same lot of seed produced dark or flinty kernels 
with the application of nitrates, and light-colored, starchy kernels with the 
application of potassium. It was further shown that the application of nitrogen 
suppressed the phosphorus while the application of potassium did not increase 
it. The samples of yellow-berry wheat analyzed in this connection contained 
approximately 50 per cent more phosphorus than the flinty samples. 

Another experiment was made to determine the effects of applying 1, 2, and 3 
acre-feet of water. Marquis wheat sown April 2 received its first and last irri¬ 
gations May 11 and August 15, respectively. The plats receiving 3 acre-feet of 
water were irrigated at intervals of from 8 to 12 days, while the plats receiv¬ 
ing 2 acre-feet were given five irrigations and those receiving 1 acre-foot three 
irrigations. The wheat produced from all these plats was badly affected by 
yellow-berry, but the analytical results indicated no such differences as were 
found between the flinty and yellow-berry wheats. A sample grown with 1 acre- 
foot of water contained 10,423 per cent crude protein, 7.669 per cent true gluten, 
and 0.45 per cent phosphorus; that grovm with 2 acre-feet, 10.557 per cent crude 
protein, 7.381 per cent true gluten, and 0.449 per cent phosphorus; and that 
receiving 3 acre-feet, 10.519 per cent crude protein, 8.079 per cent true gluten, 
and 0.454 per cent phosphorus. A sample of wflieat grown with an application of 
1 acre-foot of water on another soil contained less than 15 per cent of yellow- 
berry and had a protein content of 15.998 per cent, of true gluten 11.042 per 
cent, and of phosphorus 0.374 per cent. 

Three trials were made to show that well-rotted manure does not produce the 
results shown to follow the application of nitrogen in the form of sodic nitrate. 
The manure was applied at the rate of approximately 16 loads per acre and the 
water used was 1, 2, and 3 acre-feet. In the wheat produced on these plats 
yellow-berry was just as prevalent as in the grain grown wuthout manure. The 
crude protein in three samples grown without manure was 10.423, 10.557, and 
10.519 per cent, and in three samples grown with manure 10.813, 10.519, and 
11.931 per cent. The true gluten in the grain grown without manure was 7.669, 
7.381, and 8.079 per cent; with manure, 7.864, 8.005, and 7.904 per cent; while 
the phosphorus in the grain grown without manure was 0.45. 0.449, and 0.454 
per cent, and with manure, 0.452, 0.456, and 0.458 per cent 
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Witcii weed or rooi»bloem (Striga lutea): A new pest of tlie maize crop in 
Bbodesia., J, A. T. Waltebs {Rhodesia Agr, Jour., 13 {1916), No. pp. 234- 
236 ).—This article discusses brie% the relation of this plant to maize culture 
and suggests a method of control. The witch weed is parasitic on the roots of 
the maize plant, which remains short and stunted and even falls to produce an 
ear when attacked. “ It is computed that a single plant frequently produces a 
thousand seeds, and it is known that these seeds retain their germinating 
power for years.” 

Contributions to the control of weeds by means of chemical substances, 
especially sulphuric acid, W. Geltke {Beitrdge ^ur Unhrautbekdmpfnug duroJi 
chemiscJie MUtel, inshesondere durch Schwefelsdure. Diss. Univ. Giesse^i, 1914, 
pp. 74, pis. 6). —Results of experiments in weed control by means of the follow¬ 
ing substances are described: Ferrous sulphate, iron chlorid, sulphuric acid, 
sodium chloric!, sodium carbonate, borax, chrome alum, potassium bichromate, 
manganese dioxid, acid potassium sulphate, carbolineum, carbolic acid, potash 
soap, calcium cyanamid, nitrate of soda, sulphate of ammonia, kainit, Thomas 
slag, and cupro-azotln. 

For the destruction of wild mustard a 15 to 20 per cent solution of ferrous 
sulphate was found adequate. Other weeds, exclusive of the grasses, were de¬ 
stroyed by the use of sulphuric acid in solutions ranging from 3 to 10 per cent 
of acid of 66®' Baume. The relatively weaker solutions applied at the rate of 
from 1,000 to 1,500 liters per hectare (107 to 160 gal. per acre) are recom¬ 
mended, and applications of this kind are reported as causing no serious injury 
to growing grain. The use of this solution was most effective at the time the 
weed plants had from three to five leaves. It was found that the use of sul¬ 
phuric acid solution did not destroy the underground parts of those weeds natu¬ 
rally provided with well-developed root systems, especially when the plants were 
in an advanced stage of growth. 

A list of 71 references to literature on the subject is given. 

HOETICBLTTOE. 

Diseases and pests of garden plants, M. van ben Beoek and P. X Schenk: 
(ZieMen en Beschadigingen der Tuindomvgeicassen. G-roninger; J. B. Wolters, 
1915, vols. 1, pp. XII+382, figs. 157; 2, pp. VIII+252, figs. 70).—'Part 1 of this 
work contains descriptive accounts of the destructive insects, birds, animals, 
and other pests of plants, as well as the more important fungus diseases. Part 
2 describes the various means of combating pests and diseases of garden plants, 
A r§sum§ of the principal laws enacted in various countries relating to pests 
and diseases of plants is included. 

Muck crops, A. E. Wilkinson {Xeto York: Orange Judd Go., 1916, pp. XIII+ 
257, figs. 82 ).—treatise on vegetable growing on muck land. The first few 
chapters discuss the nature, distribution, and value of muck and methods of 
reclaiming muck land. The succeeding chapters treat in detail of the culture 
of different vegetables, information being given relative to specific requirements, 
varieties, preparation of the soil, planting, care of crops, fertilizer, harvesting, 
marketing, yield, costs, and returns. The subject matter is drawn primarily 
from the experience of practical men. 

[Report of borticultural investigations], O. B. Whipple {Montam Bta. Bpt. 
1915, pp. 250--252 ),—^In continuation of previous work (F. S. B., 33, p. 534) 
mulching experiments were conducted with something over 20 different vege¬ 
tables. The mulch, which consisted of 5 or 6 in. of straw, proved to have a 
retarding influence on practically all crops, the warm season crops suffering the 
most. While the mulch conserved more moisture than cultivation, it lowered the 



1917] 


HOETICULTUEE. 


237 


soil temperature so miicli as to offset the increased moisture conservation. Cauli¬ 
flower was the only crop which showed any improvement, the yield and quality 
of heads being considerably better on mulched plats. Plants on mulched plats 
suffered much more from the frosts of late spring and early fall. The, work is 
to be continued in other sections of the State where conditions are hotter and 
drier than at the station. 

The work on premature seeding of celery was continued. Seedlings started 
February 2 and set in the field June 17 produced 64 per cent of seed stalks, 
while seedlings started March 2 and set in the field June 17 produced only 15 
per cent. Soil made very rich with well-rotted manure increased the percentage 
of seed stalks in the case of early planting about 20, as compared with plants 
in good average greenhouse soil. Moving the plants of the early planting to 
cold frames early, where their growth was checked by cool temperatures, in¬ 
creased the amount of seed stalks by 30 per cent. A severe trimming of the tops 
at transplanting time also had a tendency to increase the number of seed stalks. 

Variety tests with cabbage, cauliflower, and onions are briefly noted. 

At the horticultural substation in the Bitter Boot Ihilley apple trees in plats 
which have been in clover two years out of each three-year period since the 
orchard was planted have not only made the best growdh, but have produced the 
most fruit During the eight years of growth the trees on clean cultivated plats 
have not only produced less fruit and less growth, but are now in very bad con¬ 
dition due to lack of soil fertility. Most of the varieties of apples suffering the 
previous year from blight were again seriously affected. The Wealthy variety 
has shown the greatest susceptibility at the crown of the tree and Just below the 
surface of the ground. It would appear that this variety must be worked on 
some resistant stock if it is to be planted commercially. Vanderpool Red gives 
promise of becoming a good commercial variety for such altitudes as that of the 
Bitter Root Valley. Of the sour cherries under test, Dyehouse and Baldwin 
appear to be the best early ones and Morello and Wragg the best late ones. 

Tests conducted at the Judith Basin substation have demonstrated that even 
in the noiiirrigated sections of Montana a good collection of ornamental trees 
and shrubs can be grown. 

Hotes on the newer varieties, P. Thayee (Oltio ^tate Sort, jb'oc. Ann, Bpt., 
49 pp. 45-49 ).—This comprises notes on the newer varieties of orchard 

and small fruits under observation at the Ohio Experiment Station. 

Do we need new varieties of commercial fruits? E. J. IVickson (Tram, 
and Pro€. Cal. Assoc. Nurserymen, 5 ( 1915 ), pp. 4 ^- 50 ). —In this paper the 
author calls attention to some weaknesses of present varieties of commercial 
fruits and suggests qualities which should be sought for in producing new 
varieties. 

Five years^ experiments in orchard fertilization, F. H, Baulotj (Ohio 
State Sort. Soo. Ann. Rpt., 49 ( 1916 ), pp. 94 - 103 ). —^An abridged report of in¬ 
vestigations previously noted (E. S. R., 36, p. 40). 

Pruning investigations, V. R. Gaednee, J. R. Magness, and A. P. Yeagek 
(Oregon 8ta. BuL 139 (1916), pp. $2, figs. 99 ). —^This bulletin reports the fol¬ 
lowing pruning studies conducted at the station: 

TJie early summer pruning of young apple trees, V. R. Gardner (pp. 3-45).— 
Preliminary experiments started by O. I. Lewis and E. J. Kraus of the station 
in 1910 showed that early summer pruning of young apple trees aided in the 
development of the framework of the trees and stimulated fruit spur formation. 
The present investigation was started in 1912 to find out to what extent this 
is the case and how the earlier bearing condition is brought about. Some of 
the trees in the experimental orchard received no pruning, some were pruned 
in the ordinary way late in the dormant season, and others were similarly 
78786"—No. 3—17-4 
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pruned during tlie dormant season and also given a heavy early summer (July 
1 to 10) thinning out and heading back. Records of growth under the varying 
pruning treatments included number and length of shoots, shoot diameter, 
trunk circumference, and number and distribution of fruit spurs. 

The results of this investigation as a whole are summarized as follows: 

The data relating to shoot growth indicate that on the average the iiiipriined 
tree increases in size a little more rapidly than the tree that is winter pruned 
only, or that is both winter and summer pruned. Its average annual shoot 
growth is less, but it loses none of this by pruning, and hence its net increase 
is greater. Broadly speaking, there is but little difference in increase in size 
between trees that are winter pruned only and those that are both winter and 
summer pruned. The summer-pruned trees lose more shoot growth from prun¬ 
ing, but they produce nearly enough more to compensate for the additional 
loss. 

“ The amount of shoot growth produced any one season by young apple trees 
that have not yet developed many spurs is closely correlated with the amount 
they made the preceding season and shows little correlation with the amount 
of (i. e., the severity of) their winter pruning. Likewise the amount of shoot 
growth produced late in the summer, following early summer pruning, is closely 
correlated with the amount of the shoot growth possessed by the tree at the 
time of summer pruning and shows little correlation with the amount of (i. e., 
the severity of) the summer pruning. 

« During certain portions of the growing season the winter-pruned trees of 
certain varieties increase in trunk circumference more rapidly than trees that 
have been both summer and winter pruned; during other portions of the year 
the reverse is the case. There seems to be a close correlation between increase 
in trunk circumference at any period during the summer and the leaf area 
possessed hy the tree at that particular time. 

“ In some varieties heavy early summer pruning has the effect of causing 
those shoots remaining after the pruning to thicken and become more stocky 
than those in trees that are not summer pruned. In other varieties the shoots 
in the trees that are winter pruned only are the thicker and stockier. In all 
the varieties studied the late shoot growth on the summer-pruned trees (i. e., 
the shoot growth formed after the summer pruning) is comparatively slender. 

Summer pruning of the type described affords a direct stimulus to fruit- 
spur formation. Some of the buds on the basal portions of the shoots that are 
left after the summer pruning almost invariably grow out into fruit spurs dur¬ 
ing the latter part of the summer. Those that remain dormant during the 
latter part of the summer are just as apt to develop into spurs the following 
year as similarly situated buds on shoots that are not summer pxmned. 

“The late summer-shoot growth of the summer-pruned trees is very produc¬ 
tive of fruit spurs the season following its formation. A high percentage of 
its buds develop into spurs. Herein, apparently, lies the chief gain in fruit- 
spur production from the summer pruning. On the trees that are winter pruned 
only, there is no growth to correspond with it. There is little oi* no relation 
between the severity of the summer pruning and the number of spurs to each 
unit of shoot length that remains. 

“Summer priming of the type described affords a means of developing a 
frult-spur system in young apple trees earlier than is possible with the ordinary 
method of winter pruning only; it is estimated that its judicious use with va¬ 
rieties bearing mainly upon spurs will enable the apple grower to bring his trees 
into 'bearing approximately a year earlier than is otherwise possible, and still 
maintain and develop a good framework. 
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SumiHer-pruned trees sliow a tendency to mature their wood a little later 
in the fall and might consequently be expected to be more susceptible to winter 
injury. They have not, however, proved more susceptible to bark splitting 
caused by severe winter weather.” 

The inffuence of smnmer pruning on hud development in the apple, J. R. Mag- 
ness (pp. 46-77).—^The investigation upon which the present paper is based 
was conducted to determine some of the influences of certain types of summer 
pruning on buds of the apple. It included a study of the effect of these types 
of pruning upon developing flower buds on spurs, upon leaf buds home on 
spurs, and upon axillary buds on the current season’s growth, whether leaf 
or fruit. The trees included in the work were in their fourth season of growth 
vrhen the first summer pruning was given them. But studies were conducted 
on seven representative varieties of apples; the buds being collected at differ¬ 
ent intervals during the year, prepared, stained, and mounted for further 
comparison. The investigation as a whole is summarized as follows: 

The method and season of spur fruit hud differentiation and development 
wms found to be identical with that described by previous investigators. Spnr 
leaf buds developed during early summer, but little growth occurred later than 
buds developed during early summer, but little gro'wth occurred later than 
My in those varieties investigated. 

“Axillary buds developed very rapidly for a time following their initial for¬ 
mation, then grew slowdy until about the time shoot growth ceased. Initial 
differentiation of axillary fruit buds occurred about one month later than 
in spur buds on the same trees. The main differentiation took place during 
late August and September. Method of development of axillary fruit buds 
seemed to he exactly like that of spur fruit buds. However, they followed spur 
buds in point of time of differentiation, and never entirely caught up with 
them. The difference between axillary buds in general and buds on spurs in 
general seemed to be in degree of development rather than in method. No 
influence of the early summer heading backs could be detected in the number 
of fruit buds formed on established spurs. Early summer heading back tended 
greatly to reduce the number of fruit buds formed on the one year wood. Leaf 
buds on pruned shoots, both on the primary and secondary growth, were not 
visibly influenced by the pruning. They appeared to function like similarly 
located buds on unpruned shoots. This, coupled with the fact that the form 
of the summer-pruned shoot allows many axillary buds to be left at the time 
of the following winter pruning, accounts for the greatly increased number of 
spurs in trees that have received regularly an early summer heading back.” 

A bibliography of cited literature is appended and the study is illustrated 
by a number of microphotographic plates. 

A statistical study of the fruit-sptir system of certain apple trees, A. F. 
Yeager (pp. 78-92).—^This investigation was conducted to determine what rela¬ 
tion various characteristics of the spur bear to fruit production. Two series of 
data were collected. One entire series was furnished by a single 25-year-ol(i 
Gfrimes tree. The second series was obtained for the purpose of learning some¬ 
thing about the life histories of old spurs, and the spurs were obtained from 
Grimes, Domine, and Yellow Bellflower trees, all approximately 25 years old. 
The results secured from the data as a whole are summarized as follows: 

“As a general rule, the percentage of spurs which flowered decreased more 
or less rapidly with age, depending on the variety. The percentage of spurs 
bearing fruits decreased much more rapidly than the percentage blooming, 'On 
the average, spurs decreased in amount of fruit to each bearing spur as they 
became older, though the more vigorous of the older spurs produced more than 
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tlie average of tlie younger spurs. Among spurs of uniform age, there was a 
marked degree of correlation between their length and production. This cor¬ 
relation was more pronounced as the spurs became older. 

There was considerable correlation between the amount of growth that 
a spur made one year and its production the following year. The average 
Grimes spur grew more during the year that it produced fruit, than the year 
it was not fruiting. Spurs bearing two years in succession averaged somewhat 
less to each spur the second season than other spurs that bore no crop the first 
season. 

There was a high degree of correlation between the diameter of spurs and 
tlieir production. This was practically the same for old spurs as for young. 
Spurs of the same age borne on branches of large diameter bore a larger amount 
of fruit than those on smaller branches. 

“In the Grimes tree studied the largest average production for each spur 
was found in the south quarter. The upper part of the tree produced more to 
each spur than the lower, and there was a slightly greater production for each 
spur on the outside of the tree than on the inside. Wherever the average pro¬ 
duction for each spur was less than the mean, the average age was more.” 

Tactors wMch influence regular bearing in an apple orchard, J. H. Goubley 
{Ohio State Eort. Soc, Ann. Bpt, ( 1916 ), pp. 67-73 ).—The substance of this 
paper, which is based on the results of experiments at the New Hampshire Ex¬ 
periment Station, has been noted from another source (E. S. R., 34, p. 833), 
Arsenate of lime in combination with soluble sulphur as a spray material 
fox the apple, G. E. Sanders {Agr, Gaz. Canada, 3 (1916), No. 4, pp. 305-307 ).— 
In view of the severe burning of apple leaves caused by soluble sulphur in 
combination with lead arsenate when used as a summer spray, tests were 
made of a mixture of arsenate of lime and soluble sulphur with special refer¬ 
ence to its burning effect. Data are given showing the results of these tests, 
together with comparative tests of other combinations of soluble sulphur, Bor¬ 
deaux, and lime-sulphur. 

Briefly stated, the experiments show that a mixture of arsenate of lime, 
0.75 lb. to 40 gal., and soluble sulphur, 1 lb. to 40 gal., caused practically no 
burning on apple foliage. It is pointed out that soluble sulphur should not be 
exposed to the air for any length of time, since the sodium sulphid crystals 
change to sodium thiosulphate or photographers’ “hypo” which, even though 
It is more or less readily soluble in water, is incapable of any further change 
and therefore of no value as an insecticide or a fungicide. 

Apple storage problems, L. Greene {Trans. Ind. Eort. Soc. 1915, pp. 73-96, 
figs. 6). —^Thls paper comprises a popular summary of the author’s storage in¬ 
vestigations previously noted (E. S. R., 30, p. 41), 

Raise blossom of the cultivated cranberry, 0. L. Shear ( U. S. Dept. Agr. Bui. 
444 {1916), pp. 7, pis. 4f figs. B ).—popular descriptive account, with illustra¬ 
tions, of the false blossom of cranberries which the author in his investiga¬ 
tions of cranberries in cooperation with L. R. Jones found to be a physiological 
trouble due to unfavorable cultural conditions (B. S. R., 31, p. 841). To 
overcome the disease it is recommended that optimum conditions for growth 
should be provided, including good drainage, clean culture, and pruning. 
Where diseased vines are numerous the bog should be scalped and replanted 
with healthy vines. To prevent the further spread of the disease only vines 
known to be absolutely free fxmm it should be planted. 

The cranberry industry and its possibilities in Canada, M. B, Davis (Can¬ 
ada Wspt. Farms Bui. 29, 2. ser. ( 1916 ), pp. SO, figs. ^{?).—This bulletin con¬ 
tains practical directions for cranberry culture, the subject matter being based 
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npon the experience of successful cranberry growers in Nova Scotia and 
Massachusetts. 

Southern strawberries, G. M. Daeeow {Jowr. fferedity, 7 (1916)^ No. 12, pp. 
5S1-549, figs. 6). —^The author describes the work of prominent strawberry 
breeders in the South, and shows the important bearing it has had in develop¬ 
ing the strawberry industry of the South. 

Graft stocks resistant to drought, L. Mallet (Prog. Agr. et Vit (Nd. 
VEst-Genire), S7 {1916), No. 46, pp. 470-41^). —^The results are given of a test 
conducted on the plains of Herault, France, in which a large number of differ¬ 
ent stocks on which were grafted the Aramon variety of grape were compared 
with reference to their resistance to dry conditions. 

Citrus observations in Brazil, A. D. Shamel {Mo. Bui. Com. Sort. Cal., S 
{1916), No. 11, pp. S96-49S, fig. 1). —^A descriptive account of the agricultural 
expedition of the U. S. Department of Agricultui*e to southern Brazil in 1913-14 
in quest of information relative to the navel orange and other citrus and 
agricultural crops of that country. 

Severinia buxifolia, a citius relative native to southern China, W. T. 
Swingle {Jour. Wash. Acad. Sci., 6 {1916), No. 19, pp. 651-657, figs. 2). — The 
species here described is a shrub readily propagated from cuttings and suitable 
for hedges. Experiments have shown that S. huxifoUa can withstand unusually 
large amounts of salt in the soil. Hence, it is suggested that it may prove of 
interest as a stock for citrus fruits in regions having alkali in the soil or having 
salty irrigation water. 

Variation in the flowers of the papaya, L. B. Ktjlicaeni (Poona Agr. Col. 
Mag., 7 (1915), No. 2, pp. 102-112, pU. 4).—^This paper has been previously 
noted as a reprint (E. S. R., 85, p. 449). 

Notes on the history, uses, and cultivation of the papaya, H. J. Davies 
{Bept. Land Bee. and Agr. United Prov. Agra and Oudh, Bttl. 87 (1916), pp. 
7). — ^A popular bulletin prepared with special reference to conditions in India. 

Excelsa coffee, P. J. S. Obamer {Teysniannia, 27 (1916), No. 4-5, pp. 211-228, 
pU. 2). —The author gives an account of the present status of Excelsa coffee as 
grown in Java since its introduction from Africa in 1905. 

Preliminary investigations of value in the selection of the tea plant, C. P. 
C. Stuabt {Dept. Landh., Nijv. en Handel {Diitcli East Indies'l, Meded. Proef- 
stat. Thee, No. 40 (1916), pp. XII-\-828, pis. 27, figs. 21). —^This work has been 
prepared with special reference to its use in the conduct of scientific and prac¬ 
tical selection experiments with tea plants. It contains a historical and botani¬ 
cal study of the tea plant, methods of conducting investigations with popula¬ 
tions and races of tea, a study of the tea blossom and tea seed, and an outline 
of methods for conducting selection work, A bibliography of cited literature is 
appended. 

Report on certain aspects of the tea industry of Java and Sumatra, G. D. 
Hope {Indian Tea Assoc. IPaniphlet}, 2 (1916), pp. 122, pis. 11). —^This com¬ 
prises the results of a survey of the tea industry of Java and Sumatra, special 
attention being given to methods of work on estates that are considered to be 
improvements on those now employed in India. 

Notes on new plants and plants not well known, W. Hunt (Ami. Rpt. 
Sort. 80CS. Ontario, 10 (1915), pp. 57-64^ figs. 2). —^.4 brief review of some of 
the newer or less known ornamental plants that have been tested in the borders 
and grounds of the Ontario Agricultural College during the past five years. 

Notes on novelties and plants not well known, F. E. Buck {Ann. Mpt. 
Sort. 80 CS. Ontario, 10 (1915), pp. 85 - 87 ). —Descriptive notes are given on a 
number of the newer annual flowers being tested at the Central Farm, Ottawa. 
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Tlie roses, Cochbt-Cochbt and S. Mottet {Les Rosiers. Paris: O. Boin d 
Sons, 1916, 4 PP< XIV+SIO, figs. 66). —revised and sligiitly 

enlarged edition of this work (13. S. R., 22, p. 449). 

FOEESTRY^ 

The book of forestry, F. F. Moon {Neiv Yorlc and London: D. Appleton £ 
€o., 1916, pp. XVII+SlSy figs. 79). — A popular treatise on forestry prepared 
with special reference to its use by the general reader, and particularly “ Young 
America.” 

Part 1 tells the story of the forest, how it grows, how it is planted, the life 
of a forester, etc., the subject matter being based on methods and conditions as 
found in the United States. Part 2 contains popular descriptions of the more 
important trees and shrubs in each section of the country, including also a key 
for the identification of the woods of the different species. Appended to the 
work are tables showing the uses of the principal American species, volume 
table measurements for white pine, a list of reference books on forestry, and 
definitions of terms used in forestry and logging. 

The mountaiii communities and the Forest Service, C. DuBois (Vniv. Cal. 
Jour. Agr.y 4 (1916), No. S, pp. 71-74, figs. 3). —In this article the author de¬ 
scribes some extension phases of the XJ. S. Forest Service employees’ work 
among mountain communities. 

Grazing resources of the National Forests, J. T. Jaedine {Univ. Cal, Jour. 
Agr., 4 (1916), No. S, pp. 79-Sl, figs. S). —^An account of the extent and utiliza¬ 
tion of the grazing facilities of the National Forests. 

A new method of germinating acorns for forest planting, J. W. Habsh- 
beegee (A^ner. Forestry, 22 (1916), No. 275, pp. 687, 688, fig. 1). —^Tiie method 
here described and illustrated consists in taking immature acorns, the embryos 
of which have not ceased to grow, and planting them. The result is the elonga¬ 
tion and growth of the embryo into a young seedling plant without any inter¬ 
vening rest period. 

In view of the trouble in successfully preserving the viability of acorns over 
winter, it is suggested that the acorns can be planted while green in protected 
frames and carried over winter in the frame or cool greenhouse already ger¬ 
minated and ready to plant out in the spring. 

Studies in tolerance of New England forest trees.—III, Discontinuous 
light in forests, G. P. Buens {Vermont Sta. Bui. 193 (1916), pp. 3-23, pis. 4)' — 
In continuation of previous studies of tolerance of forest trees (E. S. E., 31, 
p. 838), the author reviews the literature dealing with light measurements in 
forests and presents the results of light readings secured from a number of 
tree zones in Michigan and Vermont. The readings were made with special 
reference to determining the value of light measurements in the forest and 
their significance in a study of the light requirements of our forest trees. A 
bibliography of cited literature is appended. 

Summing up the results of previous investigators relative to light quality, 
the author concludes that filtered light in the forest has little value as a means 
of decomposition of carbon dioxid; the important light in the forest is weakened 
white light Data secured from readings in Michigan and Vermont forests 
show conclusively that the present methods of determining light values in the 
open forest are, of little value inasmuch as the so-called shade of the forests 
is a discontinuous shade and a constantly changing factor. The variations in* 
light intensity due to clouds, the impossibility of making equal exposures in 
repeated readings, the variability of the forest cover thus requiring the operator 
to choose a typical station for the forest under consideration, and the habit of 
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reading only on bright days about noon; all these make for inaccuracy and 
emphasize the difficulty, if not impossibility, of determining the relation of 
forest trees to light by a study in the forests.’’ 

Since results of forest measurements indicated that the relation of tree 
growth to light as an influencing factor can be determined only by controlled 
greenhouses and nursery trials, the author constructed a series of frames, some 
of which were covered with white cheesecloth and others wdtli similar cloth 
dyed black. With such an equipment it was found that a continuous shade of 
any desired percentage of total light can be obtained within certain limits 
during an entire experimental period. A preliminary experiment with white 
pine, balsam fir, and hemlock seedlings was conducted under such shade. It 
was found that when the light intensity was so far reduced as to register 
0.0266 no starch whatever could be detected in the wffiite pine leaves. Hemlock 
reached its minimum at about 0.005. The trials are being continued, using 
several more varieties. Observations made of white pine seedlings growing 
under large cheesecloth shade with the light reduced to varying degrees of 
intensity indicate that the chief factor of the slow development in some eases 
was not lack of light but some other factor, possibly root competition for virater 
and food in the soil. 

The author is of the opinion that tolerance ” should be stricken from the 
vocabulary of forestry students unless it can be made to mean more than light 
relationship, since it expresses not a light relationship but the total relation¬ 
ship of a tree to all factors of the habitat. 

The Keene forest.—A preliminary report, J. W. Toumey and R. G. Hawley 
{Yale Forest School Biih 4 {1918), pp. 25 , pis. 4)- —^This comprises a descriptive 
account of the Keene forest of the Yale School of Forestry, located near 
Keene, N. H., including suggestions relative to work accomplished and to a 
general policy for the treatment of each type of wood in the forest. 

Forests of Porto Rico; past, present, and future, and their physical and 
economic environment, L. S. Murphy {U* S. Dept. Agr. Bui. 854 {1918), pp. 
99, pis. IS, figs. 7).—This bulletin comprises a report of a survey of forest 
problems in Porto Rico conducted by the Forest Service in cooperation with 
the Government of Porto Rico. It also revises and brings up to date two 
previous bulletins of the Forest* Service dealing with the forests and forest 
conditions of Porto Rico (E. S. R., 11, p. 853; 16, p. 878). A general account 
is given of the physical and economic features of Porto Rico, together with a 
discussion of the condition and distribution of forests, forest formations, for¬ 
est influences, commercial aspects, forest industries, products, and problems, 
and suggestions relative to an insular forest policy. 

Appended to the bulletin is a descriptive account of Trees of Porto Rico, 
by W. D. Brush, L. S. Murphy, and C. D. Mell. Each species is described with 
reference to its nomenclature, distinguishing characteristics, wood structure, 
and economic uses. A bibliography of consulted literature is also appended. 

The productive capacity of the Douglas fir lands, western Oregon and 
Washington, T. T. Munger (Univ. Cal. Jour. Agr., 4 {1916), No. 3, pp. 5^, 98, 
fig. 1 ).—A discussion of the productive capacity of Douglas fir lands, including 
some data showing the current annual growth of Douglas fir forests .at various 
ages on three separate site qualities. The discussion is based upon studies 
conducted under the direction of the Forest Service of the U. S. Department 
of Agriculture and partially noted (E. S. R., 25, p. 141). 

Hovea tapping results, Experiment Station, Peradeniya, 1915, T. Fetch 
{Dept. Agr. Ceylou Bui. 25 {1916), pp. 14) •—A progress report on tapping ex¬ 
periments started in 1912 (E. S. R., 33, p. 542). 

Moreh oak, a new name for Quercus morehus, W. H. Lamb {Jour. Wash. 
AcaJ. Bci., 6 (1916) ^ No, 19^ pp. 657, 658 ). —^The name Moreh oak is here pro- 
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posed as a stancSard common name for Q, morehua, a tree of the Sierra Nevada 
foothills and the north coast ranges of California. 

I 5 , Timbers of British North Borneo. IX, Minor forest products and Jungle 
produce, F. W. Foxworthy (Govt Brit. North Borneo Dept. Forestry Bui. 1 
(1916), pp. e7+FJI).—A descriptive account of the timbers of North Borneo 
and their uses, including also notes on minor forest products and Jungle 
produce. 

Trees in medicine, 3. Foote (Amer. Forestry, 22 (1916), No. 275, pp. GJf8-65S, 
figs. 9). —^A popular account of some medicinal uses of substances obtained from 
trees. 

Marketing of woodlot products, J. W. Galland {Ohio 8ta. Bui. 802 (1916), 
pp. If 1-69). —^Tliis bulletin discusses methods of measuring woodlot products, 
estimating the amount of timber in the woodlot, principal products and prices, 
cost of lumbering, determining the stumpage value of timber, uses of the prin¬ 
cipal kinds of woods .and prices, and cooperative marketing. 

Service tests of treated and untreated fence posts, H. Bkadley (Bui. Amer. 
By. Engin. Assoc., 18 (1916), No. 187, pp. 89-58, figs. 4; Reprint, pp. 15, figs. 4 ).— 
In cooperation with the Forest Service of the U. S. Department of Agriculture, 
experimental treated and untreated fence posts were installed during the period 
1906 to 1909 at the South Carolina Agricultural Experiment Station, Clemson 
College, S. C.; Alabama Polytechnic Institute, Auburn, Ala.; North Louisiana 
Agricultural Experiment Station, Calhoun, La.; University of Minnesota, Zum- 
bra Heights, Minn.; Iowa State College, Ames, Iowa; and Maryland Agricultural 
College, College Park, Md. The present report briefly describes the experiments 
and presents the results thus far secured. 

The data show that nondurable species, especially in the South, should have 
at least a light top treatment in addition to the heavier butt treatment. The 
results as a whole clearly indicate that a good open-tank treatment of fence 
posts with creosote will give satisfactory results in preventing decay in most 
of the nondurable species. Posts treated with water-gas-tar creosote and water- 
gas-tar have stood up very well thus far, the creosote giving somewhat better 
results. Brush treatments, soaking in cold oil, and double-tank treatments 
where asphaltum was used as the heating media In the hot bath were not very 
effective in preventing decay in nondurable species. Charring was apparently 
of no value. Care must be taken to have the butt treatment extend well above 
the ground line to allow for possible changes in the ground level or for care¬ 
lessness in setting. The conditions seem to he more favorable for decay when 
posts are set around yards, pig-sties, chicken yards, barnyards, etc., than when 
set in fields, meadow’s, or woodlots. 

Butternut and willow decayed so readily in the tops that a heavy treatment 
of the entire post seems advisable. 

Analyses of several of the creosotes used in the experiments are appended, 

Forest products of Canada, 1915.—Lumber, lath, and shingles {Dept. Int. 
€a>mda. Forestry Branch Bui. 58A (1916), pp. 81). —Statistics of the production 
of lumber, lath, and shingles by 3,239 mills operating in Canada during the 
calendar year 1915 are reported. 

The total value of the lumber, lath, and shingles produced in Canada in 1915 
was $69,695,477, of which lumber represented $61,919,806. 

DISEASES OE PLANTS. 

Pathological quarantines in 1915, R. K. Beattie (A&s. in Phytopathology, 
6 (1916), No. 1, p. 95). —Quarantines for protection against the introduction of 
injurious plant diseases, in effect at the date of publication, exclude from the 
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United States all S-Ieaved pines from Europe and Asia, on account of the white 
pine blister rust; potatoes from Newfoundland, St. Pierre, Miquelon, Great 
Britain, Germany, and Austria-Hungary, because of potato wart, and this 
quarantine is extended to include Canada and all continental Europe except 
Denmark and most of the Netherlands, on account of the powdery s(*ab; sugar 
cane from all countries, on account of several serious diseases; ail kinds of 
citrus plants from all foreign countries, because of citrus canker and other 
serious diseases; and corn from Java and India, because of Selcrospord 'nKiydis* 

^ In addition several quarantines have been established to exclude insects* 

■ Some interesting finds in the phytopathological inspection service for 
1915, G. R. Lyman (Ahs. in Phytopathology, 6 {WIG), No. 1, p. 90).--In the in¬ 
spection service in connection with the enforcement of the Federal horticultural 
law, there were found, during the season reported upon, citrus canker on 1,9 
different lots of budwood from the Philippine Islands; withertip on budwood 
from the Philippines, Japan, Peru, Australia, and the Fiji Islands; and powdery 
scab on potatoes from Peru and Ireland. The Dutch bulb disease, due to 
Botrytis parasitica, was found on two shipments of bulbs grown by the Depart¬ 
ment at Bellingham, Wash. The same disease was found on tulips from Ireland 
and on narcissus from Holland. 

Growth of parasitic fungi in concentrated solutions, L. A. Hawkins (IL 8, 
Dept. Ayr., Jour. Ayr. Research, 7 (1916), No. 5, pp. 255-B60'). —The author re¬ 
ports an investigation to determine the possibility of the growth of fungus 
parasites in solutions of a considerably higher concentration than is found 
in the cell sap of the host plants. Ten common parasitic fungi were grown 
in solutions of salts and sugars of rather high concentrations, and in ex¬ 
periments in which fungi were grown in solutions of potassium and cal¬ 
cium nitrate, sucrose, and glucose, it was found that in every case the fungi 
grew readily iu solutions in which the diffusion tensions were much higher 
than the total diffusion tensions of the dissolved substances in the juices of 
their host plants. 

Cultux’e work on the heteroecious rusts of Colorado, E. Bethel (AJm, m 
Phytopathology, 6 (1916), No. 1, p. 99). —Some of the results are briefly men¬ 
tioned of culture experiments which have extended over a period of five 
years. 

Puccinia stipce has been grown on 9 different genera of CompositfB, P. anJro- 
poyo7iis upon 8 species representing 2 genera, and P. agropyri xipon 4 host 
genera. The telial stages are reported for AEcidimn rmstelioides, M. allmii, 
M. phacelicB, M. onosmodii, and JdJ. Uatridis. Interesting or new lecial hosts 
have been found for Uroniyccs junei, Pucciniastrum pustulatum, Pueemia 
ampMgena, and some other species. 

Rusts in the department of Sotshi, N. N. Vouoniichtn (Wobontohin) 
{Trudy BrUro PriJcl. Bot {Bui. Appl. Bot.), 8 {1915), No. G, pp. 769-807, pis. S, 
5). —The author concludes from his mycologicai studies during 1912 anti 
1913 that fungi causing rusts are widely distributed on trees and shrubs along 
the shores of the Black Sea and also in more elevated regions. Eleven rust- 
producing fungi are named, six of these being technically described as new 
species under the names Antenmilariella fuUyinosa (also classed as a new 
genus) on Ilex aquifolium,, Zukalia caucasica on Taxus Gaccata, Z. setosa on 
Prunm laurocerasm and Rhododendron pontiGum, Lvmacmula caucasica on 
Taxus Mccata, Ghwtothyrium colchicum on Ilex aquifoUmn and Citrus sp., and 
Triposporium tenue on R. ponticum and Btaphylea colchica. 

Two wild hosts of Bacterium solanacearum, H. R. Fulton and E. B. Stan¬ 
ford in Phytopathology, 6 {1916), No. 1, pp. lOS, 109).—The authors re¬ 
port having isolated B. solanacearum from Ambrosia artemisimfolki and 
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Edlipta alia and on lio.ving inoculated susceptible plants with this organism. 
The first host species is said to be rather resistant to the organism, while the 
second is quite susceptible. 

Life Mstories of Melanops, G. L. Sheae and Miss A. M. Beckwith (Ahs. in 
Phytopathology^ $ {1916), No, 1, p, 109 ),—^Melanops is reported as having been 
found on 13 hosts and grown in pure cultures from them. Some of the cul¬ 
tures produced Dothiorella micropycnospores and macropycnospores. Other 
cultures gave a Sphieropsis of the iSf, malorum type. The taxonomic status of 
the organisms on the different hosts is being investigated. 

Morphology and developmental conditions of Solerotinia trifolioruin, V. 
Peglion {Atti R, Accad, Lincei, Rend, Gk Boi, Fis., Mat, e Nat,, 5, ser., 25 
(1916), J, No, 7, pp, 521^2/f ),—^Describing a study of the forms and behavior 
of 8 . trifoliomm, the author states that while the fungus extended itself readily 
by means of mycelial fragments, he was unable to obtain in a single ease 
germination of the sporidia. He admits that the biological significance of these 
bodies is still unknown. 

.The perfect stage of Septoria rihis,B. E. Stone (Ahs. in Phytopathology, 6 
(1916), No. 1, p. 109 ).—As a result of three seasons’ work, the author concludes 
that Mycosphwrella grossularice is the perfect stage of 8 , riUs. The only 
previous collection of the perfect stage of the fungus in America is said to 
have been that reported by Pammell from Iowa (E. S. K., 3, p. 217). 

Observations on the occurrence of Puccinia glumarum in the United States, 
H. B. Hxjmphbey and A. G. Johnson {Ahs, in Phytopathology, 6 {1916), No, i, 
pp. 96, 97 ).—This rust, which was first reported in the United States by Carle- 
ton in 1915 (E. S, R., 33, p. 744), is said to have been observed on Triticnm 
wlgare, T, compactum, T, durum, T, polonicum, T, spelta, Becale eereale, Hot- 
deum vulgare, M, murimm, Elymus canadensis, and Bromus marginatus. The 
most severe epidemic was observed at Moro, Oreg„ wdiere the grain was grown 
without irrigation and where the average rainfall is approximately 11 in. Cer¬ 
tain varieties showed an estimated infection of from 70 to 90 per cent, and 
contrary to the results reported from Europe the varieties at Moro showing the 
severest infections gave the highest yields. 

Biologic forms of Puccinia graminis on mid grasses and cereals, E. C. 
Stakman and E. J. Piemeisel (Ahs. in Phytopathology, 6 (1916), No. 1, pp. 99, 
100 ).—A preliminary report is given of an investigation of the biologic forms 
of P. graminis. 

P. graminis tritici is said to infect barley, wheat, Mordeum juhatnm, H. spar-- 
timim, Elymus canadensis, E. virginicm, E. rohustus, Agropyron occklentale, 
Bromm teetormi^ and Eystrix patula. Eye was attacked only w^eakly. Other 
sxiecies of Agropyron have been infected in the greenhouse and rust has been 
observed on some of them in the field, but it is not yet known whether it 
occurs on them commonly. 

P. graminis secalis is found to infect rye, barley, Mordeum juhatum, E. spar- 
tinum^ canadensis, E. virginicus, E. rohustus, A. repens, A. tenerum, A, occi* 
dentale, A. mnimm, A. cristatmn, A. imhncatum, B. tectorum, and Hystrix 
patula. 

P. graminis avenm was found capable of attacking oats, Amna fatm, A. 
elatior, Anthoxanthum odoratum, Eolcus lanatus, Phalaris eanariensis, Kmleria 
eristata, Dmtylis glmnerata, and B. tectorum. It weakly infects barley, E. 
emmdensis, Lolium Ualicum^, L. peretme, and Festuca elatior. 

Attempts to change the parasitism or increase the host range of the various 
biologic forms by means of bridging hosts have proved unsuccessful. The bio¬ 
logic forms, when isolated, have so far remained sharply fixed. 
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Barberry and cereal rust in Denmark, J. Lind (TidssJcr. Planteml^ 22 
{1915), No, 5, pp, 161-780')The author states that the enactment 11 years 
previously of the law against barberry has resulted in the gradual decrease of 
the cereal rust {Puccima grammis) in Denmark. In 1914 it was to be found 
only in weakened outbreaks, occurring late in the fall, in regions where the bar¬ 
berry still persists. 

Puccinia on spring wheat, N. Litvinov {Trudy Bvhro PrikL Bot, (But Appi. 
Bot), 8 {1915), No, 6, pp. 808-815). —Observations during 1911 to 1914 on 
Triticum mouococciim, T, dieoceum, T. durum, and T. vulgare are said to have 
proved the existence of races of wheat designated as showing in some cases 
important differences as regards resistance to P, glumarmn and P. triticina. 

Biirther results in controlling certain barley diseases by seed treatment, 
A. G. Johnson (Abs. in Phytopathology, 6 {1916), No. 1, p, 98). —summary is 
given of experiments on seed treatment of barley for control of the stripe dis-* 
ease (Selminthosporiuni gramineum) and loose and covered smuts (Ustilago 
nuda and XJ, hordei). Various fungicides, including copper sulphate solution, 
copper sulphate and salt, Bordeaux mixture, formaldeliyde, corrosive subli¬ 
mate, and hot water, were tested. 

Practically all the treatments greatly reduced and a number eliminated the 
loose smut, as well as the covered smut The stripe disease was reduced by a 
number of the treatments, and was entirely eliminated by formaldehyde of vary¬ 
ing strength when the seed was soaked for three, two, and one hours at tem¬ 
peratures of 20, 10, and 25° O. (68, 50, and 77° F.), respectively. Aside from 
the formaldehyde treatment, the copper sulphate and salt mixture gave the best 
results. 

Preliminary investigation on the deterioration of maize infected with 
Diplodia zese, P. A. van deb Bijl (Byl) {Trans. Eoy. Soc. So, Africa, 4 (1915), 
pt. S, pp. 2S1-2S9, jflgs. 2). —Prom a preliminary study of maize inoculated with 
D. zew, the author concludes that the diseased grain has a higher acidity than 
healthy grain. It is stated that infected maize gives Ori’s reaction distinctly, 
while healthy maize gives only a slight eJffervescence therewith. The enzym 
which causes the effervescence with hydrogen peroxid may be destroyed by a 
temperature of 60° C. (140° F.), causing failure of the test, although it is 
thought that it may he developed into one of considerable delicacy. At present, 
howwer, the acidity determinations appear to be more useful for practical 
purposes. 

Preliminary notes on an heretofore unreported leaf disease of rice, G. H. 
Godfrey in Phytopathology, 6 {1916), No, 1, p. 97).—The author reports 
observing early in the fall of 1914 a peculiar leaf affection of the plants in 
the rice fields of Louisiana and Texas. The disease somewhat resembles ordi¬ 
nary black rust of cereals, and an attempt has been made to produce the 
fruiting bodies of the organism in cultures, but without results. On cultures in 
agar plates, black sclerotia-like bodies were produced which seem to develop 
directly upon mycelia growing out of the stromatic mass in the leaf. Inocula¬ 
tions with fresh cultures of these sclerotia-like bodies have produced definite 
lesions, but it is said that they have not yet produced the appearance of gen¬ 
eral infection which occurs on the leaf in nature. The identity of the organism 
and the conditions under which the infection takes place remain to be de¬ 
termined. 

Leaf smut of timotby, G. A. Osneb {Ahs. in Phytopathology, 6 {1916), No. 1, 
pp. 103, 104).—A leaf smut of timothy, caused by Ustilago strimformis, is re¬ 
ported as occurring abundantly in the timothy fields of New York and northern 
Indiana during the past two seasons. Inoculation experiments indicate that the 
infection takes place only during the blossoming of the plant. Seed treatment 
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With formaldehyde, copper sulphate solution, and hot water gave control only 
in the case of hot water. 

Jl newly noted Phyllosticta on alfalfa in America, and its ascigerotis 
stage, F. B. Jones (Ahs. in Phytopathology, S (1916), No. 1, pp. 102, 109). —A 
yellow leaf blotch disease of alfalfa is reported to have been under observa¬ 
tion for the past two years in Wisconsin, and to have been noted in Indiana, 
Illinois, Minnesota, South Dakota, and Iowa. The blotches are said to elon¬ 
gate in the direction of the veins and to become deeper in color on the older 
leaves. They are constantly infected with a fungus which appears to be P. 
medicagmis, and during the autumn apothecia were found which indicated 
that the Phyllosticta is the conidial stage of Pyrenopeziza medicagmis. 

Some root diseases of the bean, W. H. Buekholdee (Al^s. in Phytopathology, 
6 (1916), No. 1, p. 104). —^M'hiie engaged in an investigation of a disease of the 
bean in western New York, the author observed a number of fungi causing 
more or less trouble. Among those causing serious injury were Fmarium sp., 
TMelavia haMcola, and in a number of cases RMzoctonia sp. Inoculation 
experiments with the Fusarium upon crops grown in rotation with beans gave 
negative results. Peas, red clover, alsike clover, and alfalfa proved sus¬ 
ceptible to T. dasieola. The species of Fusarium appears to be distinct from 
any that has previously been reported on the bean. 

Cabbage yellows and the relation of temperature to its occurrence, J. C. 
Gilman (Ann. Missouri Bot. Gard., S (1916), No. i, pp. 25-S4, pis. 2, figs. 21). — 
The author concludes his report on the study of Fusarium conglutinans, the 
cause of the wilt disease called cabbage yellows, by stating that the fungus, a 
facultative parasite living in the soil, becomes destructive to cabbage under 
certain conditions, showing a somewhat high optimum temperature and a high 
resistance to drying both in pure culture and in the soil. Inoculation with this 
fungus produced the disease in a large percentage of the trials, and inocula¬ 
tions from diseased plants reproduced the disease, control plants remaining 
free from yellows. Failure of careful inoculation experiments is attributed to 
variations in virulence. Low temperatures (12 to 16° G. or 53.6 to 60.8® F.) 
prevented the development of the disease, which is favored by temperatures of 
17 to 22® O. 

Fourth progress report on Fusarium-resistant cabbage, L. B. Jones (AOs. 
in Phytopathology, 6 (1916), No. 1, p. 102). —^In continuation of reports on the 
production of seed of disease-resistant cabbage (E. S. R,, 83, p. 346), the author 
describes a selection of Brunswick which, on sick soil, gave only 18 per cent 
of yellows as compared with 84 per cent from commercial seed. The resistant 
strain produced 95 per cent of heads, while the commercial controls yielded 
only 76.1 per cent of heads, 

delation between storm and disease, August and September, 1915, in 
Texas, F. H. Blodgett (A5s. in Phytopathology, 8 (1916), No. 1, pp. 100,101). — 
The author reports severe infections of anthracnose and bacterial spot of cotton 
following the storm that prevailed from August 16 to 19, 1915, in Texas. The 
area of greatest damage due to disease was located in the area of greatest 
storm activity, and was practically bounded by a line denoting 2 in. of rainfall 
during 24 hours of the storm. 

Cucumber diseases In the Middle West, W. W. Gilbest (Abs. in Phyto¬ 
pathology, 6 (1916), No. 1, pp. 104, 105). —^In connection with an investigation 
of cucumber diseases undertaken in cooperation with the experiment stations 
in Indiana, Wisconsin, and Michigan, the author reports observations on a 
number of these diseases which are more or less widely distributed. Among 
them are the cucumber mosaic disease, or white pickle; scab, due to Olado- 
sporinm mcmnerinmn; anthracnose, due to CoUetotrichum Ugenariwm; wilt 
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disease, due to Bacillus tracheiphilus; angular leaf spot, a new and undescribed 
bacterial disease; and downy mildew, due to Peromplasmopara cubcmis. All 
of tliese are said to be of rather general and sometimes destructive occiirrenee. 

Angular leaf spot, a bacterial disease of cucumbers, E. Oaesnee {Ahs, in 
Phytopathology, 6 (1916), No. 1, pp. 105,106 ).— A. leaf spot disease of cucumber 
wliicti has proved to be of bacterial origin is the subject of study in Wisconsin 
and elsewhere. The disease is characterized on the leaf by rather angular 
spots bounded by the larger veinlets. The spots at first have a rather water- 
soaked appearance, later becoming brown and often showing a ragged appear¬ 
ance following the breaking away of dead parts. A viscous exudate, becoming 
on drying a white residue, accompanies the disease, which also appears as lon¬ 
gitudinal lesions on the stem. The disease is considered similar to that de¬ 
scribed by Burger (E. S. R., 30, p. 648). It is said to be destructive and wide¬ 
spread in Virginia, Wisconsin, and Michigan, occurring also in Illinois, Indiana, 
and Iowa. The causal organism has been isolated and its pathogenicity de¬ 
termined. 

Prom preliminary experiments it is believed that the disease can be held in 
check by spraying with Bordeaux mixture. 

Steaming of soil for the control of root rot of ginseng, J. W. Beann (Abs. 
in Phytopathology, 6 (1916), No. 1, p. 101 ).—Comparative tests are claimed to 
show that, from the standpoints of simplicity, cost of operation, and effective¬ 
ness, steaming of soil is far superior to the formaldehyde treatment for the 
control of the ginseng brown root rot 

The development of Mycosphasrella pinodes in pure culture, R. E. Vaughan 
in Phytopathology, 6 (1916), No. 1, p. 106 ).—^A brief description is given 
of the characters of M. pinodes observed in connection with pea blight studies 
carried on at the Wisconsin Experiment Station since 1911 (B. S. R., 29, p. 645). 

Spongospora subterranea and Phoma tuberosa on the Irish potato, I. E. 
Meuhus, J. Rosenbaum, and B. S. Shultz (17. B. Dept. Agr., Jour. Agr. Me- 
search, 7 (1916), No. 5, pp. 21S--25J^, pis. 9, fig. 1 ).—^The results of a study of the 
geographical distribution and factors governing the occurrence of B. subter- 
ranea are given, together with information on the relation of the fungus to its 
various host plants, damage to tubers, relation to soil types, moisture, etc., and 
control measures. 

The powdery scab is known to exist in six potato-growing sections of the 
United States, all northern except one which is in Florida, where potatoes are 
gi’own as a winter crop. In experiments wdiere powdery-scab-infected seed po¬ 
tatoes were planted in 15 localities along the Atlantic seaboard, no infections 
were secured, hut where soil was shipped from many localities to northern 
Maine and planted with infected seed, 8 out of 12 lots produced a crop showing 
powdery scab. Periods of damp, rainy, and cloudy weather, together with poor 
drainage, are said to favor the development of B. subterranea. Besides the 
potato, seven other solanaceous hosts of this fungus have been determined. The 
absence of the canker stage of the disease in the United States is thought to 
be due to the short growing period afforded the potato crop in the infected 
districts. 

A study was made of the effect of early harvesting, seed treatment, varietal 
response, and soil treatment as control measures for the disease, and it was 
found that early harvesting is beneficial in certain seasons in Maine. Seed 
treatment with chemicals, especially with corrosive sublimate and formalde¬ 
hyde, will reduce the disease. Certain varieties of potatoes escape infection, 
due rather to differences in development at the time of the infection than to 
disease resistance, although resistance of varieties has not been fully studied. 
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No soil treatment was found beneficial in eradicating tbe disease, thongli snlpliiir 
at tlie rate of 900 lbs. per acre reduced the amount of the disease. 

Several types of dry rot were found to follow attacks of 8. suMerranea. 
Among these, a dry rot due to a species of Phoma is described under the name 
P. tiihcrosa ii. sp. 

The potato powdery scab quarantine, B, K. Beattie in Phytopathologt/, 
6 (1916)^ Wo. i, pp. 95, 96). —^An account is given of the quarantine established 
in 1914 because of the potato powdery scab, and it is stated that a careful sur¬ 
vey of the potato-growing States which use Maine seed showed that the disease 
has established itself in only one place, this being in northeastern Florida, 
whore a slight infection is reported. Experiments hy the Bureau of Plant 
Industry, of the U. S. Department of Agriculture, confirm the probability that 
this disease would not become serious outside of the northern, cooler regions. 
Consequently, it was considered unnecessary to continue the quarantine, which 
was removed September 1, 1915. 

The black leg disease of potatoes caused by Bacillus solanisaprus, P. A. 
Mubphy {Canada Expt. Farms Bot. Circ. 11 {1916), pp. 8, figs. 6). —A brief de¬ 
scription of the symptoms and injuries due to black leg of potato, also of the life 
history and control of the causal organism, B. solanisapj'us, is given. The au¬ 
thor suggests the careful selection of seed tubers and steeping those which are 
to be so used for three hours in corrosive sublimate (2 oz. to 25 gal. water) or 
for two hours in formalin (1 pint to 30 gal. water), with careful disinfection 
of knives used in cutting seed tubers and the use of well-drained soil for 
planting. 

Bate blight and rot of potatoes caused by the fungus Phytophthora in- 
festans, P. A. Muephy {CaiMda Bxpt Fafjns Bot. Ctre. 10 (1916), pp. 13, figs. 
B). —^Discussing briefly the symptoms, life history, and control of P. infestans, 
the cause of late blight of potato, this circular gives directions for preparing 
and mixing the components of Bordeaux mixture, timely use of which has been 
found to be effective and profitable in this connection. 

Studies in the control of storage rots of the sweet potato, J. J, Tatobenhaxjs 
(Abs. in Phytopathology, 6 (1916), Wo. 1, p. 106). —In connection with investi¬ 
gations of siveet-potato diseases and their control (E. S. R., 34, p. 15G), atten¬ 
tion is called to the necessity for proper ventilation, fumigation, and the use of 
fungicides for the control of these diseases. 

Two interesting diseases on greenhouse tomatoes, M. T. Cook and C. A. 
ScEWABZE {Ahs. m Phytopathology, € (1916), Wo. 1, p. lOJf ),—A leaf spot which 
is due to a fungus resembling Aseochyta lycopersiol and a fruit rot due to 
Botrytis sp. are described as occurring on greenhouse tomatoes. 

Observations on fi.re blight in the'Yakima Valley, ■Washington, J. W. 
Hotsok {Phytopathology, 6 (1916), No. $, pp. 288-292, pis, 2; ahs. in No. 1, pp. 
115, 116). —The author reports that in the summer of 1915 a number of un¬ 
usual conditions were observed in the study of fire blight The organism is 
now known to occur on cherries, to gain entrance to pear trees through leaves, 
to produce a red streak in the sapwood of some varieties of pears, to infect 
the Yafcimine (a^ cross between a prune and a peach), and to produce an ab¬ 
normal amount of fruit infection. The fruit infection in some cases -was traced 
to injuries produced in thinning apples. 

Black rot, leaf spot, and canker of pomaceous fruits, L. R. Hesuee (New 
Yorh Cornell 8ta. Bill. 379 (1916), pp. 51-146, pis, 8, figs. 20). —^The results are 
given of, an extensive study of the black rot, leaf spot, and canker of pomaceous 
fruits. A study was made of the host plants, varietal susceptibility, history 
of the disease, etc,, and notes are given on its geographic distribution and 
economic importance. The symptoms of disease on the different parts of the 
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host plant are described, together with the results of a study in the morphology, 
physiology, and pathogenicity of the fungus. Life history studies and control 
measures are given. The author has tentatively adopted the name FJiysal- 
ospora cydonkB for the causal organism, thus following Arnaud (K S. R., 27, 
p. 747). Attention is called to the discovery by Potebnia that the black-rot 
fungus is parasitized in its Macrophoma stage by Helicomyces splb^ropsidis. 

An extensive bibliogi'aphy is given. 

Treatment for aiithracnose {Vie Agr, et Eurale^ 6 (1916), Ao. p. 155^ 
communication from Lafforgue, at Gironde, states that antliracnose, 
which in years of heavy precipitation and high soil moisture attains much im¬ 
portance, is more advantageously treated during the winter. The treatment to 
be applied after a heavy frost contains 40 to 50 kg. iron sulphate, 1 liter sul¬ 
phuric acid, and 100 kg. water. Another consists of 10 liters sulphuric acid in 
100 liters water. After the vines are in leaf good results are obtained from the 
use of lime-sulphur. 

A wilt disease of the columbine, J. J. Taubenhaxjs {Phytopathology, 6 
(1916), No. S, pp. 254-257, figs. 2; ahs. in No. 1, pp. 101, 102). —^A serious wilt 
disease of columbine is reported as occurring at the Delaware Experiment 
Station in 1913. A fungus which has been identified as Sclerotinia libertiana 
attacks the crown and then the stem, causing a gradual wilting and drying of 
the plant. The organism has been isolated and the disease reproduced arti¬ 
ficially in the greenhouse. The sclerotia are said to be present in large num¬ 
bers in the dead plants in which the fungus winters over in the usual way. 

Sclerosis of Porsythia viridissima, V. Peglion (Atti B. Accad. Lincei, Rend, 
at Bet Fis., Mat. e Nat, 5. ser., 25 (1916), I, No. 9, pp. 655-657).—The author 
reports having observed since 1915 in the garden of the agricultural school at 
Bologna a disease of the flower stalks of F. viridissima which is thought to be 
due to the presence of BcleroUnia libertiana. 

A new disease of bamboo, M, TtmcoNi (Atti E. Accad. Limei, Rend. Ot Bci. 
Fis., Mat e Nat, 5. ser., 25 (1916), I, No. 7, pp. 528-5S2). —The author describes 
a serious disease observed on the branches of Bambtisa mitis in the botanical 
garden of Pavia in 1914. A fungus associated therewith is regarded as a new 
species, the conidial form being technically described as Melanconium bambusw 
and the ascosporous stage as Bcirrhia harribusw. 

ECONOMIC ZOOIOGT—EOTOMOIOGY. 

A bibliography of British ornithology from the earliest times to the end 
of 1912, W. H. Mullens and H, K. Swann (London: Mamnillan S Co., Ltd., 
1916, pi. 1, pp. iI2).—Brief biographical sketches are given of British ornitholo¬ 
gists, followed by lists of their published works. 

Notes on Indiana earthworms, H. V. Heimbuegee (Proo. Ind. Acad. Bet, 
1914. PP- 281-285). —^A list is given of 14 species observed in Indiana, with notes 
on their habits. 

A review of applied entomology in the British Empire, O. G. Hewitt 
Ent Boc. Amer., 9 (1916), No. 1, pp. 1-S4)> —^This is the annual address of the 
president of the Entomological Society of America, delivered at Columbus, 
Ohio, on December 29, 1915, in which he deals with economic entomology in 
the British Isles, Africa, Australia, Canada, Ceylon, Fiji, India, New Zealand, 
and the British West Indies. 

How gases enter insects, W. Mooee (Ann. Ent Boc. Amer., 9 (1916), No. $, 
pp. 224-226, figs. 4).—From the experiments conducted the author concludes'' 
that gases can penetrate through other parts of the body than the spiradea: ^ 
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A metiioci of keeping" alcokolic specimens, F, C. Bishop? (Ann, Mint, 8oc, 
Amei% & (1916) f No. i, pp. 94-96f fig, 1). 

A new insecticidey L. Smith (Rpt. Agr, Bxpt, Mia. Mt Croix, 1914-15, p. 
S9),—A stock solution consisting of 4.5 lbs, wliale-oii soap dissolved in 1,000 cc. 
of fusel oil, to wliidi 8,000 cc. of kerosene is then added, lias been found to meet 
the requirements of a kerosene emulsion that will keep for a long time, both 
in concentrated and diluted forms, without the separation of the kerosene. 

Hotes on some miscellaneous economic insects found in Hew Jersey, H. B. 
Weiss {Ganad. Mnt, 48 (1916), No. PP* 141-14^). —^Notes are given on the oc¬ 
currence of several insect pests in New Jersey, including IlemioMomspis aspi- 
distrw, which is a serious pest in many fern houses; Isosoma orcMdeartim, 
known as the Cattleya fly, an important pest in practically all orchid houses in 
the State where Cattleya species are grown, etc. 

Eeport of the entomologist, G. N, Wolcott (Rpt, Bd. Comrs. Agr, P , B ., 4 
(1915), pp. 17-^2).—brief statement of the work of the year, including sum¬ 
maries of Bulletins 11, 12, and 14, by T. H. Jones, previously noted (B. S- R., 
33, pp. 452, 453, 458). 

Insect pests of the year, J. R. Bovell (Rpt, Dept. Agr. Bardados, 1914-15, 
pp. 38-46 ).—This report of the occurrence and work of the year with the more 
important insect pests includes a revised list of the Coccldie of Barbados, 59 in 
number. 

Report of the economic biologist, G. E. Bodkin (Rpt. Dept, Mci. and Agr, 
Brit, Chiiana, 1914-15, App. 3, pp. 11), —^This report of the occurrence of and 
work with insect pests in British Guiana during the year includes lists of eight 
species of thrips of economic importance of which two are new to science, 
identified by J. D. Hood of the tJ. S. Department of Agriculture; and a list of 
Aleyrodidse of British Guiana, identifications of several of which have been 
made by A. L. Quaintance, likewise of this Department. A number of hymen- 
opterous parasites reared from various hosts of economic importance are also 
listed. 

[Reports of] division of entomology, F. P. Jepson (Fiji Dept, Agr. Ann, 
Bpts, 1914, pp. 17-21; 1915, pp, 16-22). —^These report the occurrence of and 
work with the more important insects in Fiji during 1914 and 1915. 

Insect and arachnid pests of 1915, R. S. MACDouGiVL (Trans. Highland and 
Agr. Moe. Bcot., 5. ser.^ 28 (1916), pp. 107-139, figs. I^)*—^TMs is the usual annual 
report of observations of the occurrence and biology of the more important 
insect pests of the year (E. S. R., 34, p. 652). 

Sarcosporiciia, G. van de Wall m Rock (Mo, African Jour, Moi., IB (1916), 
No, 6, pp, 200-212), — A summary of the present status of knowledge of these 
protozoan parasites. 

Grasshopper control in relation to cereal and forage crops, W. R. Walton 
(U, M, Dept, Agr., Fanners^ Bui, 747 (1916), pp. 18, figs. 21 ).— popular sum¬ 
mary of information relating to grasshoppers and their control. 

Some northern Georgia Acridiidse, H. A. Allaed (Camd. Ent., 48 (1916), 
No. 8, pp. 274-279), 

Notes on Orthoptera and orthopteran habitats in the vicinity of Da 
D'ayette, Indiana, H, Fox (Froe. Did. Acad. Sci., 1914^ PP- 287-321). 

Parthenogenesis in Anthothrips verbasci, A, F. Shull (Rpt. Mich. Acad, 
Mei., 16 (1914}f PP- 46-46). —^The author reports experiments which show that 
A. verMsci was reproduced parthenogenetically. It is pointed out that the 
discovery of partlienogeDesis in this species, a form which gives more evidence 
of sexual reproduction in nature than almost any species in the region around 
Ann Arbor, greatly reduces the probability that sexual reproduction is of com¬ 
mon occurrence in Thysanoptera as a group. 
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Descriptions of new TLysanoptera, J. D. Hood {Proc. Biol ^^0G, Wash., 29 
(1916), pp. 109-123, pi i).-—Of the 11 species here described as new S are from 
tlie United States, 

Deeding habits of Sinea diadema, H. L. Pabkeb (Ent. News, 27 (1916), No. 
6, pp. 280, 28i).—Through its increasing abundance in the fields in summer and 
its predacious habit this reduviid has become of economic importance. 

The potato tingid (Becaredus sp.), H. L, Dxjtt (Agr. Jom\ Bihar mid Orksa 
llndiaj, 2 (1914), Double No., pp. 36-47 ).—^This pest was first noticed about 
four years ago attacking stored potatoes in cellars at Tunia in the Champaran 
district. It does serious damage in the affected locality by sucking out the sap 
and converting the tubers into mere hard lumps which can not be used for 
either eating or seed purposes. Systematic, biologic, and economic data relating 
to it are presented. 

Monograph of the North American species of Orthotylus (Hemiptera), 
E, P. Yan Dxjzee (ProG. Cal. Acad. BcL, 4. ser., 6 (1916), No. 5, pp. 87-128, 
fig. 1). —Thirty-four species of this genus of capsids recorded from North 
America are described, of which 24 are new. 

The Anoplura and Mallophaga of North American mammals, Y. L. Kel¬ 
logg and G. P. Fekkis (Leland Stanford Jr. Univ. Pubs., Univ. Ser., 1915, pp. 
74f S, figs. 18 ).—The first part of this work deals with the Anoplura. A key 
to the families, subfamilies, and genera is followed by descriptions of new 
species and determinations of old species of Anoplura, the authors having had 
at hand 22 species and 2 varieties, 8 species and both varieties being described 
as new. The second part of the work presents descriptions of new species and 
determinations of old species of Mallophaga, of which the authors had at hand 
18 species, one of which is new. A mammalian host list of North American 
Anoplura and Mallophaga is included. 

A catalogue and host list of the Anoplura, G. P. Feeeis (Proe. Cal Acad. 
Sci, 4. sen, 6 (1916), No. 6, pp. 129-213 ).—^A synonymic catalogue of the Ano¬ 
plura (pp, 135-185) is followed by a systematic host list (pp. 186-204). 

Eighty-seven generations in a parthenogenetic pure line of Aphis avense, 
H. E, Ewing {Biol. Bui, 31 (1916), No. 2, pp. 53-112, figs. 19).—A detailed re¬ 
port of breeding investigations. The occurrence of pedogenesis is recorded, 
and the effect of continued parthenogenetic reproduction on virility and metabo¬ 
lism of a strain has been determined. The effects of temperature on growth, 
size, reproduction, and dimorphism are also noted. 

A review of the Bterocommini, A, C. Bakee {Camd. Ent, 48 (1916), No. 8, 
pp. 280-289). 

Aphididse found on the apple in Britain and the description of a new species 
from Africa, P. Y. Theobald (Canud. Ent, 48 (1916), Nos. 5, pp. 169-177; 
6, pp. 202-213, figs. 5; 7, pp. 233-242; 8, pp. 261-263, fig. 1). —Eight species of 
plant lice have been found at different times on the apple in Great Britain, 
namely, Aphis pomi, A, kocJiU, Siphocoryne avenm, Erisoma lanigera, A. cratmgi, 
A. rumieis, Pliorodon liumuli, and A. nigra (owyacanthw), the first four of 
which are common. Aphis pomonella on the apple at Naii’obi, British East 
Africa, is described as new to science. 

A satisfactory method of rearing mealy bugs for use in parasite work, 
E, J. Beanigan (Mo. Bnl Com. Eort Cal, 5 (1916), No. 8, pp. 304-^06, figs. 
2). —Considerable success has been met with in the rearing of mealy bugs on 
potato sprouts, use having already been made of them in transporting enemies 
of mealy bugs from Japan to California. 

A new fungus on the green scale, W. Nowell (Agn Netos IBarbadosJ, 15 
(1916), No. 375, p. 302). —^The green scale (Lecankm viride ICoccus viridis]) 
78786°—No. 3—17-5 
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on lime twigs has been found infested by a hitherto unrecorded and as yet 
mndescribed fungus that is related to JUmpusa fresenik 

The common cabbage worm (Pontia rapse), F. H. Chittenden (U. S. Dept 
Agr,, Farmers' Bui. 7ddl (1916), pp. 14^ fiffs. 10 ).—^This replaces Circular 60 
of the Bureau of Entomology, previously noted (E. S. B., 17, p. 162). ■ 

The fall army worm, or grass worm,” and its control, W. K. Walton and 
P. Luginbill (U. B. Dept. Agr., Fanners' Bui. 752 (1916), pp. 16^ figs. IS). —A 
summary of information prepared with the intention of supplying the farmer 
and others with the necessary information concerning the life history of 
Laphygma frugiperda and its control. 

The campaign against surface caterpillar at Mokameh in 19X3, E. 5. 
WOODHOUSE and H. L. Dutt {Agr, Jour. Bihar and Orissa [India}, 2 (1914)* 
DouMe No., pp. 16-S5, pis. 4)*—^This fourth report (E. S. E., 32, p. 58) records 
the work of the year 1913 with Agrotis ypsilon. 

The campaign against surface caterpillar at Mokameh in 1914-15, H. D. 
Butt (Agr. Jour. Bihar and Orissa [India}, S (1915), No. 1, pp. 1-14, pis. 3).— 
This fifth report on Agrotis ypsilon deals with trapping work. 

On the taxonomic value of some larval characters in the Bepidoptera, C. 
Heineich (ProG. Ent. Boc. Wash., 18 (1916), No. S, pp. 154-164, figs. 4)- 

The apple leaf-sewer, B. E. Beach (V. B. Dept. Agr. Bui. 435 (1916), pp. 14, 
pi. 1, figs. 6). —^The apple leaf-sewer (A-yicylis nubeculmia), generally distrib¬ 
uted over the North and Central Atlantic States, the Middle West, and in por¬ 
tions of Canada, when present in sufficient numbers may cause serious injury 
to apple foliage. 

The eggs are deposited singly or in irregular groups, usually on the underside 
of the leaf and hatch at Winchester, Va,, during June in about 8.8 days. The 
newly-hatched larva spends the first three or four weeks of its life under a 
silken covering on the underside of the leaf, the remainder of the larval feeding 
period of 125 to 141 days being passed witbin a succession of folded leaves, 
which it destroys by eating the upper parenchyma. It hibernates as a larva 
upon the ground within the fallen leaf and while in this state is able to with¬ 
stand wide extremes of moisture and temperature. 

** In the latitude of northern Virginia, in a normal season, pupation begins 
about April 20, or possibly a little before, depending on the relative lateness of 
the season. The larva pupates within the folded leaf upon the ground. The 
average pupal period of the wintering larva of the apple leaf-sewer at Win¬ 
chester, Va,, in 1915, was 26.05 days. In 1915 the moths continued to emerge 
from May 7 to June 8. They began to deposit eggs‘upon the apple foliage in 
from one to two days after emergence. Oviposition lasted from 5 to 13 days, 
and the moths averaged 65 eggs each. They lived from 5 to 18 days,' averaging 
10.3 days. The moths are active during the day, especially during the morning, 
at which time they appear to deposit most of their eggs. 

** The principal insect^ enemy of the apple leaf-sewer in Virginia appears to 
be Psmdomphale amylw n. sp., of the family Chalcidid^. At ail times during 
the larval stage the apple leaf-sewer is very susceptible to arsenical sprays. 
Arsenate of lead should be used at the rate of 2 lbs. to 50 gal. of water. Bear¬ 
ing orchards receiving the customary spraying for the codling moth usually 
escape injury from the apple leaf-sewer. Young orchards should receive an 
arsenical spray as soon as the insect appeal's in numbers sufficient to cause 
serious damage."’ 

A list of 13 references to the literature is appended. 

Descriptions of new North American Microlepidoptera, A. Buscb: (Proe. 
Bnt Boo. Wmh., 18 (1916), No. $, pp. 147-154). 
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Tertian malarial fever,—^Transmission experiments witn Anopheles pnncti- 
pennis, M. B. Mitzmain {Fnh. Health Rpts. [17. SI {1916) ^ No, 19, pp, 
1172-‘1177}, — punctipennis has been proved to be a definitive host of tertian 
plasmodial infection. Under the conditions cited, 32,5 per cent of the 40 
mosquitoes applied were positive as against 10.5 per cent of the A. erueiam. 
Only 20 specimens of A, pumtipetmis survived six days or longer after biting. 

“With a blood donor of low infectivity 13 mosquitoes of A, punctipennis 
showed infection from 6 to 25 days after securing parasitized blood. Eight of 
the positive specimens became infective as shown by moderate to immense 
numbers of typical sporozoits invading the salivary glands. In a control series 
of 19 specimens of A, crucians, two were infective with the parasites of Plas- 
moMum vivax 11 and 13 days after biting the blood donor. 

“ The infectibility of A, punctipennis was demonstrated in the transmission 
of the disease through the biting of four mosquitoes which reproduced the 
infection in three healthy volunteers, living in New Orleans during February, 
1916, after incubation periods of 14 and 15 days. One of these persons had 
escaped infection four months previously from the bites of more than 200 A, 
punctipennis in two experiments with the subtertian type. From this single 
instance it is indicated that A, punctipennis served as a host of P. Divax but not 
of P. falciparumN 

See also a previous note (E. S. R,, 35, p. 361). 

The influence of various concentrations of sea water on the viahility of 
the salt marsh mosquitoes Aedes sollicitans and A, cantator, F. E. CHiDESTKEt 
and R. Patterson {Ent News, 27 {1916), No, 6, pp. 272-274), —preliminary re¬ 
port of experiments conducted at the New Jersey Experiment Stations. The 
records indicate clearly that in the field A. sollicitans lives and thrives in marsh 
water of a higher salinity than that which seems favorable to A, cantator. 

A mosquito collecting device, T. H. D. Gbiffitts {Jour, Amer. Med, Assoc., 
67 (1916), No, 2, p, 117, fig- 1).—An apparatus combining the principles of the 
fly trap for use in capturing mosquitoes is described and illustrated. It is 
stated that of 80 specimens of Anopheles cruciam, caught and retained in five 
collecting tubes and placed under lantern globes closed with mosquito netting, 
only one escaped in 24 hours. 

MycetoMa and the classification of the Biptera, F. Knab (Ent, News, 27 
(me). No. 6, pp. 259-262, figs. 2), 

Notes on some genera of SyrpMd3& with descriptions of new species, B. G. 
Shannon (Proo. Ent, Soc, Wash., 18 (1916), No. 2, pp. 191-llS). 

Synopses of Zodion and Myopa with notes on other Conopidse, N. Banks 
(Ann. Ent, 8oe, Amer,, 9 (1916), No. 2, pp, 191-206). 

Bescription of two new tachinids, O. H. T. Townsend (Ent News, 27 
{1916), No. 5, p, 217), —Dorgphorophaga aherrans reared from the Colorado 
potato beetle and from Blepharida rhois at Blacksburg, Va.; and Euphoroeera 
fioridemis reared from Antiearsia gemmatilis at Gainesville, Fla., are de¬ 
scribed as new to science.' 

A tachinid parasite reared from an adult capsid, M. B. Leonabd (Ent 
News, 27 {1916}, No, 5, p. 2S6). —^The author records the rearing of Fhormtfm 
ocmdentis from Mins dolobrata at Ithaca, N. Y. 

^ Rearing of Winthemia quadripustulata from rhynchophorous larva, H. L. 
Pabkeb (Ent. News, 27 {1916), No. 5, p. 286). —The author records the rearing 
of W. quadripustulata on January 7 from rhynchophorous larvse taken Decem¬ 
ber 5 while following a plow in a sod field near Hagerstown, Md. 

New Tachinids from North America, H.'E. Smith (Proo. Ent Sw. WmM., 
18 (1916), No. pp. H-98). 
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More liglat on MyiopEasiaj J. M. Axdeich (Proo. Bnt, Soc. Wash,, 18 (1916 ), 
No. 2, pp. 98-190, fig, 1). 

Note on Myiopliasia aenea, 0. H. T. Townsend '(Proo, M%t. Sog. Wash,, 18 
(1916), Bo. 2, pp. 100, 101), 

Observations on tbe habits and parasites of common flies, G. S. Geaham- 
Smith {Parasitology, 8 (1916), No, 4 , pp. 440-349, 7)1 s. 10 , figs. 24 ). — In con¬ 
tinuing investigations of flies (B. S. R., 30, p. 756) the author lias studied their 
wintering habits, seasonal distribution and abundance of species, natural 
enemies, etc. He concludes that among the common species of flies the very 
great majority of individuals pass the winter as pupse, or more rarely as larvse 
which pupate early in the spring; that a very small and unimportant minority 
of both sexes emerging from pupse late in the autumn or even in the winter 
possibly survive as adults until spring; that the wintering habits of Musca 
domeMica are still obscure; and that the “critical” point for Calliphora cry- 
tlirocepliala, Famiia mamcata, and F. scalaris seems to be about 48 to 50° F., 
and for Ophym leucostoma about 63°. 

A list of 55 references to the literature is included. 

The changes of the blowfly larva’s photosensitivity with age, B. M. Patten 
(Jour. Expt Zool., 20 (1916), No. 4, pp. 583-398, figs. 12). —This is a report of 
experiments carried on with blowfly (Calliphora erythrocephala) larvm, in which 
tests were made each day from hatching until pupation in order to determine 
what, if any, changes take place in the sign or the degree of their reaction to 
light. The decrease in sensitivity was found to occur coincldently with the 
beginning of the migratory period. 

The spike-horned leaf-miner, an enemy of grains and grasses, P. Luginbill 
and T. D. Uebahns {V. 8. Dept. Agr. But 462 (1916), pp. 18, pis, 2, fig, 1). —^TMs 
is a report of studies of Cerodmita dorsalis, a dipteran known since 1861 as a 
corn leaf miner, but which has lately been observed to work as readily in barley, 
millet, wheat, oats, and various grasses. It has a wide range of distribution 
within the United States, occurring from Indiana and Ohio in the North to 
southern Florida in the South, and from Massachusetts in the East to Washing¬ 
ton, California, and New Mexico in the West, and has been collected from Porto 
Eico and Mexico. 

The injury to plants is caused (1) by the adults puncturing the leaves on 
which to feed and oviposit, and (2) by the larvae which mine in the leaves and 
sometimes in the stems of young, tender plants having only a limited a,rea of 
leaf surface. IMines started in the leaves of such young plants are often con¬ 
tinued down into the heart after reaching the base of the leaf to a point near 
or slightly below the surface of the ground. Up to the present time this species 
has never been recorded as a serious pest of agricultural crops. The most 
severely infested field observed was one of barley at Yuma, Ariz., In April, 1915, 
in wdiicli about 5 per cent of the plants were infested. 

The eggs are deposited either on the upper or lower sides of the leaves, one In 
each puncture. The largest number of eggs recorded as having'been deposited 
by a single individual was ISS and the longest period of oviposition, 33 clays. 
Observations made at Tempe, Ariz., Columbia, S; C., and Glendale and Pasa¬ 
dena, GaL, have sliowm the period of incubation to vary from 3 to 12 days during 
the spring and summer months. The length of the larval stage ranges from 
9 to 24 days during dilferent seasons and in different localities. They pupate in 
the mines, usually in the leaf sheath. The length of the pupal stage varies 
from 9 to 12 days during the midsummer and from 11 to 16 days during spring 
and late fall in the latitude of Columbia, S. C.; from 14 to 18 days at Tempe, 
Ariz., during March and April; and from 12 to 24 days at Pasadena, CaL, at 
different seasons of the year. The adults appear to be most active when the 
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temperature ranges between 85 and 95'’ F., but when it falls below TO'’ they 
become sluggisli in their niovemeuts. There are said to be .at least three gen¬ 
erations at La Fayette, Inti., from the middle of May to October 1, apparently 
six generations in the latitude of Columbia, S. O., and at least eight genera¬ 
tions during the year in the vicinity of Pasadena, Cal. The average length 
of the life cycle is 44 days in the vicinity of Pasadena, 26.5 days from June to 
August at Columbia, S. G., and 37.5 days during April and May at Tempe, ArR 
Winter is passed in the pupal stage. 

A large number of parasitic Hymenoptera have been reared from this leaf 
miner, namely, Cirrospihts flavoviridis, Gyrtogastcr occklentaUs, Diatilinus 
weMteri, DimiUnopsis caUichromaj Polycyatus foersteri, Daaiusa n. sp., 
OhrysocJiarus parks% Opius dinikliatus, and O. aridus, which may be responsi¬ 
ble for the almost complete disappearance of this leaf miner during mid¬ 
summer in some localities. Preventive measures mentioned include fall plow¬ 
ing or any thorough cultivation of grain fields to destroy the remaining stems 
and leaves as well as volunteer grain, and the burning of dry grasses along 
fence lines, etc., in late fall and early spring; 

A list of 14 references to literature is appended. 

Contribution, to our knowledge of American Siplionaptera, K. Johdan and 
N. 0. Rothschild {Ectoparasites^ 1 {1915), No. 1, pp. figs. 17).—^This in¬ 

cludes descriptions of three new genera, four new species, and several new sub¬ 
species of American fieas. 

On a. Hoseina (IToseina pulicis n. sp.) parasitic in the dog flea (Cteno- 
cephalus felis), V. T. Kobke {Indian Jour. Med. Research, S {1916), No. 4^ PP- 
125-780, pi. 1). —In dissections made of dog fleas at the Central Besearcli In¬ 
stitute at Ivasauli, India, the author has found frequent infections of the diges¬ 
tive tract by a new species of Nosema, wdiich he has named N. pulicis. Fleas 
taken from a dog, about one in every six of which were infected, were placed 
in a breeding cage and fed daily on wild black rats. This resulted in the spread 
of the parasite so that practically every other larva was infected in about three 
weeks’ time. 

A catalogue of Philippine Coleoptera, W. Schultze {PMUppine Jour. Bel, 
Bect.'D, 11 {1916), Nos. 1, pp. 94; 2, pp. 95-194). —classified catalogue of the 
Philippine beetles. 

a’ review of Horth American tortoise beetles, H. S. Babble (Proc. Ent 
Boc. Wash., 18 {1916), No. 2, pp. 113-127, figs. S). 

A new enemy of the black locust, G. Culbertson (Proe. Xnd. Acad. Bei., 1914, 
pp. 185, 186; Afvn. Bpt. hid. Bd. Forestry, 15 {1915), pp. 166-168). —^A beetle 
{Ghalepm dorsalis) is reported to have worked extensively in the leaves of 
locust in four counties of southern Indiana during June and July, 1914. 

Biology of Cerambyic heros, A. Baebey {Bui. Bog. Vaud. Bci. Nat, 5. ser., 50 
{1915), No. 187, pp. 621-6S5, figs. 8). —^This longicorn beetle, widespread through¬ 
out Europe, but occurring much more frequently in the central and southern 
parts of the Continent, is the source of considerable injury to the oak. 

The cane-borer beetle in Hawaii and its control by natural enemies, F. 
Muie and O. H. Swezey (Hawaiian Sugar Planter's^ Bta., Ent. Bui. 13 {IBM), 
pp. 102, pis. 3, figs. 31). —^The first part of this work deals with the history of 
the search for parasites and introduction of the tachinid Ceroniasm spJwfiophori 
from British New Guinea into Hawaii, successfully accomplished in August, 
1910, an account of which by Swezey has been previously noted from another 
source (E. S. B., 33, p. 256), Then follows an account of the life history^ 
habits, distribution, natural enemies, etc., of the cane-borer beetle (BlmMoo 
mmis ohscura), much of the data relating to wdxich have been previously pub¬ 
lished. Artificial means of control and natural enemies in Hawaii, next taken 
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lip, are followed by an acconnt of the breeding and distribution of the tacliinid 
in Hawaii. 

In a discussion of the benefits derived from the introduction of the tacliinid, 
it is shown that the reduction in the borers has resulted in a greater yield of 
good cane per acre, and a further increase in the yield of sugar per acre 
through the improvement of the quality of the juice. Xhe numher of tons of 
cane required to make a ton of sugar was reduced in successive years from 
31.04 tons in 1911 to 9.S7 tons in 1914. In many places it is now difficult to 
find injury by the borer where formerly much cane was injured. While the 
tachinids are difficult to find, it has been shown that they can locate borers 
even where scarce and are able to keep up their existence. 

A list of 40 references to E, ohsmra is included. 

Seven appendixes comprise papers by F. Muir, namely, Report on Investiga¬ 
tions in South China (pp. 52-57), Notes on the Sugar-cane Hoppers and Borers 
in the Malay States and Java (pp. 5S-64), Entomological Work in Borneo 
(pp, 65-73), and Report on the Search for the Sugar-cane Borer in the Malay 
Archipelago (pp. 74-79)^; Report on the Sugar-cane Borer in the Moluccas 
(pp. 80-87), previously noted from another source (E. S. R., 22, p. 362); 
Concluding Report on Travels in the I^lalay Archipelago in Search of Parasites 
for the Cane Borer (pp. 88-93), and Report on Second Trip to British New 
Guinea to obtain a Tachinid Ply Parasitic on the Sugar-cane Beetle Borer 
(pp. 94^102)“, An account by Illingworth of the introduction of C. spMno- 
phori from Hawaii into Fiji has been noted (E. S. R., 32, p. 350). 

Orchard bark beetles and pinhole borers, and how to control them, F. B. 
Bbooks {U. jS. Dept Agr., Farmers^ Bui. 76S {1916), pp, 15^ figs. 18). —^Brief 
accounts are given of the fruit-tree bark beetle (Seolytus rugulosus), the peach- 
tree bark beetle (Phlceotrihus Imimaris), the apple wood-stainer (MonartJirum 
mali), and the pear-blight beetle (Anisandrus pyri), and the manner of com¬ 
bating them. 

The determination of the abdominal and thoracic areas of the cerambycid 
larves as based on a study of the muscles, P. C. Cbaighead (Proc. Ent. Eoc. 
Wash., 18 (1916), Fo. S, pp. 129-146, figs. 4). 

Scientific queen rearing, 0. W. Quinn (Sdeme, n. ser., 46 (1916), No. 1122, 
pp. 9S9, 94 I ).—Following a brief reference to the wmrk by Newell previously 
noted (E. S. R., 33, p. 159), the author reports the results of crossing experi¬ 
ments with golden Italian and gray Caucasian bees. 

The Isle of Wight bee disease, A, D. Imms (Jour. Roy. Agr. Soa. England, 
75 (1914), pp. 62-70, fig. 1). —^A popular summary of knowledge of this disease 
of bees, due to Nosema apis, with remedial and preventive measures. A list of 
nine references to the literature is included. 

A new bee of the genus Dianthidium, S. A. Rohwee (Proo. Ent. Boo. Wash., 
M (1916), No. S, pp. 192, 19S). 

, N'otes on the biology of Paraphelinus speciosissimus, W.' R. McConnell 
(Am Ent Soe. Amen, 9 (1916), No. 1, pp. 97-102). —This is a report of obser¬ 
vations of P. speemsissimua at Hagerstown, Md., where it has been reared from 
Hessian fly puparia. 

The species was described in 1911 from a single specimen taken on a granary 
window at Urbana, Ill. It has been reared by the author from puparia in 
wheat stubble collected at six localities in central Pennsylvania, but has not 
been found to occur at other points in. Pennsylyania, or in Maryland, Virginia, 
and West Virginia. This species isn primary multiple parasite of the Hessian 

1 Hawaiian Sugar Planters’ Sta.. Ent Circ. 1 (1907); 2 (1907); 4 (1908); 6 (1908). 

»Hawaii, Planters* Bee., 1909, Hoy.; 1910, Oct. 




1217} 


EOOJSrOMIO JSOOLOGY—^ElS’TOMO'LOaY. 


259 


’fly* from one to terif with an average of seven, individuals having been reared 
from each pnparliim. Its complete development from oviposition to emergence 
was found to require from 18 to 20 days during July and August, and there 
appear to be three or four generations a year. 

A few observations on the apple maggot parasite, Biosteres rhagoletis, 

O . A, Good (Camd. Ent., 48 (1916) y No. 5, p. 168). — In these notes, supplement¬ 
ing data by Woods (E. S. R,, 34, p. 456), the author records the occurrence of 
B. rliagoletis near Dighy, Nova Scotia, where it was observed to parasitize the 
larv®. 

One pew genus and five new species of ichneumon fiies, H. L. Vesbeck 
(Pwe. Biol. 8oc. Wash., 29 {1918), pp. 165-171). 

Hew miscellaneous chalcidoid Hymenoptera with notes on described 
species, A. A. Oieatjlt (Anw. E‘M. 8oc. Amer., 9 (1916), No. 3, pp. 2B1-SQ8 ).— 
Among the species of economic importance are Ablenis perspeoiosu^ n. sp,, 
reared from the West Indian peach scale in Japan; Babrocytus ohsouripes, 
reared in connection with the strawberry weevil at St. Paul, Minn.; Useampsis 
eartylei n. g. and n. sp., reared from an egg mass of Membraeis tecUgera, Port 
of Spain, British West Indies; OUgosita oophagm n. sp., reared from an egg 
mass of a leafhopper embedded in a leaf of sugar cane, Diego Martin, British 
West Indies; Gonatocerm triguftatm n. sp., reai'ed from an egg mass of a 
leafhopper on orange, Garoni, British West Indies; Aprostocetm wMtmani 
n. sp., reared from the eggs of Physonota unipuncfafa at St. Paul, Minn.; 
Vh&iloneurus alUcornis, reared from Pulmnaria spp. on poison ivy and from 
PhysoJcermes picece at Madison, Wis.; Ooctomis quadricarinatus n. sp., reared 
in connection with bark beetles from limbs of pine infested with Pityogenes 
hopMmi, at Syracuse, N. Y.; Sympiesomorphelleus hicoloriceps n. sp., reared 
from Tinea on Solanum; Eiipelmimia coleopteropJiagus n. sp., reared in con¬ 
nection with the strawberry weevil at St. Paul, Minn.; Menmmsoidea oeulaM 
n. g. and n. sp., reared from Paeudoeoceus citri on bamboo at Manila, 

P. L;etc. 

Life Mstory of Habrocytus medicaginis, a recently described parasite of 
the chalcis fly in alfalfa seed, T. D. Ubbahns {U. 8. Dept. Agr., Jour. Ayr. 
Eeaearch, 7 {1916} y No. 4i PP* 14'^-lHy pl- I, fig* i )*— ^This is a report of obser¬ 
vations of H, medicaginis, a parasite of Bruchophagus funebris, commenced in 
the fail of 1912 and continued into 1915. Laboratory studies were conducted at 
Glendale and Pasadena, Cal., V5rhile field observations and collections extended 
over several States west of the Rocky Mountains. The parasite was first reared 
by the author from alfalfa seed collected at Yuma, Ariz., in August, 1912, and 
subsequently from collections of alfalfa seed made at points in the different 
alfalfa seed-growing districts between the Rocky Mountains and the Pacific 
coast, including California, Idaho, Utah, and Oregon. Specimens from New 
Mexico, Kansas, and South Dakota have also been examined. 

The author's observations show that a larva of this species may completely 
destroy its host and become fully developed within a minimum period of five 
or six days after taking its first food. Under a condition of dryness, such as 
is brought about by hot desert winds, a resting period varying from a week to 
a year may follow. Development continues upon the return of warm moist 
conditions. 

The minimum length of the larval stage as observed by the author was nor¬ 
mally about 12 days, the maximum a year or more. The prepupal form re¬ 
quires two or three days, and the pupal stage varies from 10 days under favor¬ 
able field conditions in midsummer to 52 days in March and April Observa¬ 
tions show that a period of from about 30 days to one year, and almost two 
years in exceptional cases, may be required for the completion of a single 
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generation. It liiberiiates in the larval stage within the infested alfalfa seetls 
which remain on the standing alfalfa, or on the ground when Avinter ap¬ 
proaches. The undeveloped larvte and those still in the pupal stage are usually 
hilled by the first severe frost. In the mild climate of southern California occa¬ 
sional individuals of this species hibernate in the pupal stage. 

The comparative rearings of If. medicagims and their host (i?. ftmehris) 
show parasitism by if. mcdwaginis in several localities to be about as follows: 
Corcoran, Cal*, 0.8 per cent; Tulare, Cal., 2.8 per cent; Chino, Cal., 2.8 per 
cent; and Yuma, Ariz., 4.9 per cent. 

Bescriptioii of eleven new species of chalcld flies, A. A. Gieault (Canad. 
Mnt, 48 (1916), Nos, 3, pp, lOO-lO'S, pi 1; 4, pp. llS-116)—Amo'^g the species 
of economic importance here described as new are PImnodisGus parUftiseipe.'ii^ 
ms, reared from the hemispherical scale in California, and Baoanusia africmia, 
a parasite of Lecmiium olece in Cape Colony, Africa. 

Descriptions of and observations on some chalcidoid Hymeiioptera, A. A. 
Girault {Gwmd, Ent, 48 (1916), Nos, 7, pp. 242-24^^* S, pp, BG 5 - 268 ) .—Among 
the species described as new are Diatilinus intermedms reared from Pliytom^za 
chrgsanthemi at Kingston, B. I.; Psuediglpphomyia coptodiscm from Coptodisca 
splendoriferella, Maclisonville, Ky.; Tric7iogrammato?nym tortncis n. g. and 
n. sp., from the eggs of Tortriw cerasivorana, Guelph, Ontario, in the second 
paper. 

A new genus of pteromalid chalcidoid Hymenoptera from North America, 
A. A, Gieaxjlt {Canad. Ent., 48 {1916), No. 7, pp. 246-248). 

A new genus of lelapine chalcid flies from the United States, A. A. Girault 
iCanad. Ent, 48 {1916), No. 8, pp, 263, 264). 

The pear leaf-worm, B. L. Nougaret, W. M. Davidson, and E. J. Nuavcomer 
(17. 8. Dept. Agr. Bui, 488 {1916), pp, 23, pis. 2, figs. This is a report of 
observations and experiments with a pear saAvfly {Gymnonychm caUfornicus) 
made in California during the seasons 1911 to 1914, inclusive, and in the State 
of Washington during the seasons of 1914 and 1915. 

The injury by this sawfly is caused almost entirely by its partial defoliation. 
It is quite abundant in the localities in which it occurs, and occasionally becomes 
a pest of serious consequence. So far as known it is a native of the Pacific 
coast. It is of economic importance only as an enemy of the dsiferent varieties 
of pears. 

** There is only one generation each year. The adult or parent sawflies issue 
In March and April, the female sex gi*eatly predominating. Eggs are inserted 
into the pear leaves, the resultant iarvje or worms feeding upon the foliage for 
an av^erage period of three weeks. The larvae may be found on the leaves dur¬ 
ing April and May, and in Washington the season is perhaps ten days or two 
AA^eeks later than in California. Upon acquiring full growth the larvje droi) to 
the ground and bury themselves in the topmost inch of soil (a few go as deep as 
S or 4 in.) and wostve around themselves a brown, oval, tough cocoon in which 
the insect remains for slightly over ten months, at first as larva and later for 
a period of tAA^o or three weeks as a pupa. At the end of the pupal stage the 
adult Issues from the cocoon and comes forth from the ground, and thus the 
cycle is completed. . , . 

“What few natural enemies the insect has are quite unable to control it. 
Artificial i*eriieclies are correlative with those used against the codling moth and 
also against the pear-thrips larva. . . . ' 

" In cases of ordinary infestation the contact spray, such as is iisetl for 
thrips iarv^ or aphids, will prove successful in controlling the larva' of the 
pear leaf-w^orm. When the infestation is severe and promises the defoliation of 
limbs or whole trees the poison spray should be used. The best time for appli- 
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cation is wlien the largest larvse are about half grown and when tlie holes in 
"tlie leaves are not larger than 0.5 in. in diameter. At this time nearly ail tiie 
eggs have liatciied.” 

Some American Hymenoptera, J. G. Ceawfoed (Proe, Ent. Soa Wash,, 18 
(1916), Eo. 2, pp. 127, 128), 

The citrus mite named and described for the first time, E. A. McGeeoos 
(Awn. Eni. 8oc. Anier,, 9 (1916), Eo, 3, pp, 2SJf-290, tigs. 13), —The citrus mite, 
formerly considered identical with Pentlialodes ‘npytiJaspidis, is here described 
from material taken on lemon leaves at Orlando, Fla., as Tctramjclnis citrl 
11 . sp. It was introduced into California from Florida on nursery stock about 
1890, and is doubtless the most injurious red spider found on citrus trees on 
the Pacific coast.. It is severest as a pest of sweet orange in California, whereas 
in Florida it all but forsakes the sweet orange, and is severe only upon lemon, 
sour orange, and grapefruit. The citrus red spider on orange in California 
produces a silvering, dwarfing, and dropping of the fruit, and also causes dis¬ 
coloration and dropping of the foliage. 

A new mite from the Hawaiian Islands, P. J. O’Gaea (Bcienee, n. ser,, 44 
(1916), ¥o. 1126, p. 142 ),—The author records observations of injury to the 
Chinese litclii tree (LiteM c7iine7isis), growing on the grounds of the Federal 
Experiment Station at Honolulu, by a mite wiiich is apparently a new species 
of Eriophyes. 

The dispersal of leaf-blister mite of cotton, (Agr, Heivs [Barbados], 15 
(1916), No. 368, p. 186 ).—Data are presented which indicate that the leaf-blister 
mite of cotton can be introduced in the seed. Observations have also shown 
that the full-grown mites have a tendency to ascend to the tips of leaf hairs 
and assume what appears to be a waiting position, the first pair of legs being 
extended and with which they attach to any moving object that comes in con¬ 
tact with them. It is suggested that leaf-blister mites would in this way attach 
to insects and birds and be disseminated by them. 

EOOBS—iniMAN NUmmON. 

On the use of certain yeast nutriments in bread making, B. A. Kohman, 
G. Hoffman, T. M. Godfeey, L. H. Ashe, and A. E. Blake (Jour. Imlm. mid 
Engin. Vlicm., 8 (1916), No. 9, pp. 781-789, figs. 3). —Experiments here reported 
were carried out to determine the efiect of certain mineral salts, such as are 
commonly found in natural waters, upon the fermentative activity of the yeast 
and also upon the quantity of yeast necessary for leavening purposes. The 
mineral substances present in flour, milk, yeast, and other raw materials used 
in bread making were also studied. The following conclusions are drawn: 

“ By the use of minute quantities of ammonium and calcium salts and potas¬ 
sium bromate in bread, from 50 to 65 per cent of the usual amount of yeast 
can be saved. Incident to the economy in yeast thus effected, there is a saving 
of about 2 per cent of fermentable carbohydrates, calculated upon the total 
flour used, due to the greatly diminished consumption of these by the yeast. 

“The proper use of nutrient salts for the yeast gives greater control over 
the Clough batches and aids in the production of better and more uniform bread, 
regardless of the locality. The added salts conserve the inherent qualities of 
the dough and consequently maintain its stability and strength to a far greater 
degi*ee than by the old process. The finished loaves are improved in quality, 
flavor, texture, bloom, and uniformity.” 

A cause of mustiness in bread, A. M. Weight (Jour. 8oc. Ghein. Indus., 85 
(1916), No. 20, pp. 1046, 1046 ).—^Examination for micro-organisms of flour 
alleged to liai^e been the cause of musciness, observed in bread baked from it, 
showed the presence of RJiizopus nigrieam and Aspergillus. 
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Sound, palatable bread was sterilized and portions were mixed with filtered 
and fluid extracts of the two species of molds and incubated for 24 hours at 
37“ C. The samples treated with the JK. nigticms extract developed a marked 
mustiness and a slight sourness in the odor and flavor, while those treated 
with the Aspergillus extract developed sourness in odor and flavor. Neither 
mustiness nor sournesS was noted in samples of the sterilized bread incubated 
as a check. The conclusion was drawn that E, nigrieam is capable of produc¬ 
ing mustiness in bread while Aspergillus produced merely sourness. The 
changes in the bread associated with mustiness are regarded by the author 
as being probably brought about by the proteolytic enzym of B. nigrimm. 

Manufacture of [soy] bean milk at Changsha [China], N. T. Johnson {U.B. 
Dept Com., Com. RpU», No, 183 {1918), pp. 4B8, 4^9). —^The bean milk described 
is prepared from the small yellow [soy] bean from which the Chinese bean curd 
Is made. The beans are soaked and crushed between stones and the crushed 
mass is strained, diluted in water, andl boiled, after which the white milk 
is strained off. The milk has a specific gravity of 1.02 and a fat content of 
3.125. The milk is prepared at night, bottled, and delivered fresh to the cus¬ 
tomers in the morning. 

Biochemistry of cod-liver oil, O. Funk {Bioehem, Bnl., 4 (1915), No. 14-15, 
pp, 365^70). —^A preliminary report is given of experiments in which nitrog¬ 
enous substances, to which are attributed the therapeutic action of cod-liver 
oil, were separated from the fatty constituents of the oil. Crude cod-liver oil 
was used, since this is richer in organic bases than the purified product. 

Physiological and pharmacological studies on coal tar colors.—^X, Experi¬ 
ments with fat-soluble dyes, W. Salant and E. Bengis (Jour. Biol Ohem,, 27 
(1918), No. 2, pp. 403-427). —^This investigation was undertaken to furnish in¬ 
formation regarding the reactions produced in the body by synthetic dyes. 
The Questions regarding their effect on health, often raised in connection with 
their use in the preparation of foods, emphasizes the need of such infor¬ 
mation. 

In this paper data are reported regarding the effect of the following fat- 
soluble dyes: Benzeneazo-i3-naphthylamin, Yellow A. B.; tolueneazo-jS-naphthy- 
lamin, Yellow O. B.; benzeneazobenzeneazo-jS-naphthol, Sudan III; ben- 
zeneazo-i3-naphthol, Sudan I; benzeneazodimethylanilin, Butter Yellow; 
benzeneazophenol. Oil Yellow; benzeneazoresorcinol, Sudan G.; aminoazoben- 
zene, Spirit Yellow. These dyes were administered subcutaneously, intra- 
peritoneally, intravenously, and by mouth to laboratory animals (rabbits and 
cats). The results of the investigation are summarized by the authors as 
follows: 

** Oil-soluble and water-insoluble dyes administered to different animals 
were eliminated in the urine and in the bile. Elimination in the urine was 
usually inhibited in poisoning with zinc or oil of chenopodium. Two of the 
compounds of benzeneazophenol and benzeneazoresorcinol, which were isolated 
from the urine of rabbits, proved to be conjugated with glucuronic acid. 

‘‘Most of the dyes were deposited in the adipose tissues; staining of the 
nervous tissue, the kidney, and muscle was also observed in some experi¬ 
ments. Ten to 15 hours after intravenous injection of 25 mg. per kilo of 
benzeneazoresorcinol, the dye was still present in the blood. 

“The toxicity of the different dyes was not pronounced even when larger 
doses were administered.” 

[Food and drug inspection], E. F. Ladd and Alma K. Johnson {North 
Dahota 8ta. Spec. But, 4 (1916), No. 7, pp. 163-178).--The results are reported 
of the examination of several samples of foods and beverages, information is 
given regarding several patent medicines, and the results reported of the sani¬ 
tary inspection of various establishments where foods are nrenarerl jinri ssAia 
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Tile food problem in wartime from tbe standpoint of a pbysician, L. 
Devoto {Aiti 8oc, Itiil. Froff, ScL [iSome], 8 (1916) ^ pp. —A summary 

of generally accepted principles in nutrition, witli special reference to the 
economic effects resulting from underfeeding during the present war. 

The increase in the cost of food for different classes of society since the 
outbreak of war, Feances Wood (Jour, Boy, StaMs, Soa, 79 {IBM}, No. 4, pp. 
501-S98), — A summary and digest of statistical data. 

The food value of Great Britain’s food supply, W. H. Thompson {Emn. 
Proe, Roy. BuMin Soe.j 2 {1916}^ 11, pp. lSS-220 ),—^TMs paper reports the 

results of a survey of the food supply. This included a collection of data 
regarding the total quantity of food available; a study of the quantities of 
protein, fat, carbohydrate, and energy which these foods would furnish; and 
a calculation of the quantity of food available per inhabitant. The average 
daily ration per person thus obtained is compared with the requirements of a 
number of European and American dietary standards. 

A bibliography and .an appendix of statistical data are included. 

The German food supply and its political economy, H. Schumacher 
(Deutsche VolMermfmmg imd VolkserndhrungspoUtiJc wi Kriege. Merliu: 
Carl Heymmin, 1915, pp. YII+92). —^The opening sections of this pamphlet deal 
with the domestic food supply and possible ways of increasing it by means of 
reclaimed land, improved methods of agriculture, and a more careful utiliza¬ 
tion of the .available fertilizers. There is a brief discussion of the food mate¬ 
rials formerly imported and means of meeting the deficiency occasioned by 
the shutting off of trade. 

In considering the measures taken by the Government to regulate the utiliza¬ 
tion of the available food supply, special emphasis is laid on the laws govern¬ 
ing the consumption of breadstuffs and the economic reasons for high prices 
and price control. The relation of feeding stuffs to human food is also dwelt 
on, wdth particular emphasis on the utilization of potatoes. 

The appendix reprints a poster addressed to German women, written by the 
author and used extensively in railway stations, in which the necessity for 
small economies is emphasized. There is also a memorandum of practical 
means of reducing consumption in the kitchen and of advice in choosing and 
storing foodstuffs, and a brief bibliography of the general subject of the 
pamphlet. 

Studies on tbe growth of man, I-IV, T. B. Robertson (Amer. Jour. Physiol, 
S7 (1915), No. i, pp. 1-m US5, figs. 2; U (1916), No. d, pp. 585-5^6, 547-554 
figs. 4). —^Four articles are presented. 

I. The preimtal mid postnatal growth of infants (pp. 1-42).—^This article is 
a study of various characteristics of the growth of infants, based upon statis¬ 
tical data in a large maternity hospital. 

II. The postnatal loss of weight in mfants a/nd the compensatory overgrowth 
which succeeds it (pp. 74-85).—^In the case of a large number of South Australian 
infants it wms found that male and female infants suffered an equal retardation 
of growth, which after one week was 9.2 per cent of the weight at birth. By 
the end of the second week 48 per cent of the loss in the case of the male and 
84 per cent in the case of the female had been regained. The entire loss w^as 
made good at the end of the first month. 

III. The growth of British infants during the first year succeeding birth 
(pp. 535-546).—^The data reported in this paper are based on records supplied 
by, infant w'elfare associations in the cities of London and Leeds. From these 
data a curve was constructed showing the growth of British infants during the 
postnatal period of 12 months, and determinations were made of variations due 
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to sexual and eriYiroiimeiital differences. The characteristics of the growth 
curves of British infants were also compared with those of the growth curves 
of South Australian infants of British descent. 

IV. The variaMUfy of the weight and stature of school children and its relci- 
Uonship to their physical welfare (pp. 547-554).—^Data are reported regarding 
the variability of w^eight and height of school children from 7 to 14 years of 
age, and the influence of environment upon these variabilities. 

From the seventh to the fifteenth year the rate of increase in weight of both 
sexes was found to increase. The variability in weight underwent a parallel 
increase during this period, and stature also increased at an almost uniform 
rate. Variability of stature was uniform and much less than variability of 
weight. 

The author regards the measure of stature as a more reliable criterion of 
abnormality than the measure of weight, but states that as a sensitive indi¬ 
cator of the effects of environmental, physiological, or dietetic fluctuations the 
measure of weight is to be preferred to that of stature, provided statistical 
nietliods of investigation are employed. ‘‘Among children of S years of age 
increasing iiiifavorability of environment and lack of medical care resulted in 
a parallel Increase in deficiency of weight and stature, accompanied by a de¬ 
crease in the variability of weight and an increase in the variability of 
stature,” 

The use of boiled milk in infant feeding and elsewhere, J, Been nemANN 
(Jour. Amer. Med. Assoc., 67 (1916), No. 20, pp. lJ^lS-1419 ).—In this article 
the author reports his clinical experience with the. use of boiled milk in infant 
feeding, which shows, in his opinion, that boiled milk possesses several advan¬ 
tages over raw or pasteurized milk. Earlier work has been noted (E. S. B., 
20, p. 360). 

The use of malt soup extract in infant feeding, B. E. Hooblek (Jour. Amer. 
Med. Assoc., 67 (1916), Wo. 20, pp. 1420-l/f22, figs. 2). —^Methods are outlined 
for the use of malt soup in the infant dietary. 

The relation of diet to heri-beri, E. B. Veddee (Jour. Amer. Med. Assoc., 67 
{1916), No. 21, pp. lJf94-1497). —Experiments of the author and others are sum¬ 
marized, and from the data presented he formulates the following dietary rules 
for the prevention of deficiency diseases: 

“ In any institution where bread is the staple article of diet, it should be 
made from whole wheat flour. When rice is used in any quantity, the brown 
undermilled, or so-called hygienic rice, should be furnished. 

“ Beans, peas, or other legumes, knowm to prevent heri-beri, should be served 
at least once a week. Canned beans or peas should not be used. Some fresh 
vegetable or fruit should be issued at least once a w-eek and preferably at 
least twice a week. Barley, a known preventive of beri-beri, should be used in 
all soups. 

“ If corn meal is the staple article of diet, it should be yellow meal or water- 
ground meal—that is, made from the whole grain. White potatoes and fresh 
meat, laiowm preventives of beri-beri and scurvy, should be served at least once 
a week, and preferably once daily. The too exclusive use of canned goods must 
be carefully avoided.” 

The infiuence of flesh feeding on urinary creatinin, B. Bxjens and X B. Obr 
(B'ioehem. Jour., 10 (1916), No. S, pp. 406-503 ).—Data are reported regarding 
the amount of creatinin excreted when meat or creatin was added to an other¬ 
wise creatin-free diet. The subjects of the exi)eriments were normal young 
men. 

The experiments showed that the ingestion of meat caused an increased 
excretion of creatinin and generally the appearance of creatin in the urine, 
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altlioiigli tlie ainoBnt of tlie increase was not proportional to the amount of 
meat eaten. Altiioiigli cooking increased the amount of creatinin present in 
meat, cooked meat did not necessarily cause a gi*eater increase in urinary 
creatinin than uncooked meat. Creatinin administered by the moutli was 
eliminated as such only to a slight extent and did not greatly change the 
excretion of creatinin. 

Feeding experiments -with, a dietary in wMch tyrosiii is reduced to a 
niinimumj G. Totaxi {Biocliem. Jour., 10 {1916), Ao. S , pp. 382-398). — Experi¬ 
ments were conducted with laboratory animals (rats) to obtain information 
regarding the necessity for tyrosln in the diet. In one experiment caselnogenj 
freed as completely as possible from tyrosin, was used as the basis of the diet, 
and in another both hydrolyzed and noiihydrolyzed gelatin were used. The re¬ 
sults of the work are summarized as follows: 

“ Tyrosin could not he isolated quantitatively from the hydrolysis products 
of caseinogen. When the removal of tyrosin from the amino-acid mixture is 
made as complete as possible and is effected to an extent which certainly 
leaves only minimal quantities of this constituent, there appears to be no 
effect upon the nutritive value of the amino-acid mixture. 

“ In the case of the rat, the nutritive efficiency of gelatin is greatly increased 
by previous hydrolysis. Gelatin when fed intact appears to be badly digested 
and absorbed. The possibility of completely replacing the protein of a diet by 
hydrolyzed gelatin, plus certain amino acids, is confirmed. 

“ Some evidence is offered that the addition of tryptophane alone to the 
hydrolysis products obtained from pure gelatin made these efficient in main¬ 
taining the nutrition of animals.’’ 

Feeding experiments with kymurenic acid, G. Asayama {Bioclieni. Jour., 
Id {1916), 2(0. 3, pp. 466-4^2, ftps. 4). — ^Laboratory animals (rats) were given a 
basal diet, which supplied all of the amino acids of protein except tryptophane. 
To this diet tryptophane was added in one series of experiments, and kynurenlc 
acid, a metabolic product of trjptophane, in another series. Determinations 
of the body weight and the general nutritive condition of the animals showed 
that the nutritive value of the diet was enhanced by the addition of trypto¬ 
phane, but when tryptophane was absent from the food no improvement of 
nutrition was observed on the addition of kynurenlc acid. 

The role of leucocytes in the work on intermediary metabolism of carbo-¬ 
hydrates, P. A. Leveke and G. H. Meyer (Aim. hist. Pasteur, SO {1916), No. 4, 
pp. 155-159). —In the experiments here reported leucocytes, practically free from 
bacteria, were found to convert six carbon chain-sugars into methylglyoxal, and 
this in turn into lactic acid. By substituting glucose derivatives for glucose 
it -was found that glycolytic enzyms of animal tissues had no effect on those 
liexoses in wdiich one or more hydrogen atoms had been replaced by other 
radicals. 

The mechanism of cholesterol absorption, J. H. Mijelleb {Jour. Biol. Ckem., 
27 {1916), 2‘o. 2, pp. 463-4S0 ').—The experiments here reported were carried out 
with laboratory animals (clogs). In studying the mechanism of cholesterol 
absorption analyses were made of the gastric and intestinal contents. After 
feeding cholesterol the absorption of cholesterol wms followed through a 
thoracic duct fistula wuth experimental elimination of certain of the gastric 
juices. Experiments were carried out in vitro dealing with the possible action 
of various enzyms upon cholesterol. 

The data obtained showed that bile 'was more closely connected with 
cholesterol absorption than with that of neutral fats. Experiments in vitro 
sliowed that “ free cholesterol, in the presence of fatty acids and a suspension 
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of panereaSj undergoes esterification, and from control experiments it seems 
most likely tliat this is a real action by the pancreas.’’ 

Analysis of the intestinal mucosa during starvation and after feeding 
showed that an esterification of a large part of the absorbed cholesterol had 
taken place. No evidence was found that the mesenteric lymph nodes took 
any part in cholesterol absorption. 

The cholesterol esters were found to be more resistant to the ordinary active 
hlpases, no evidence of splitting being found, although neutral fat in the same 
mixture was easily saponified. In the opinion of the author the data obtained 
by no means explain the whole process of cholesterol absorption. 

‘'Since no effect of the mucosa could be demonstrated in vitro, it is at 
least possible that the esterification may take place in the lumen of the in¬ 
testine under the influence of the pancreatic juice, and that the esters may 
be absorbed as rapidly as formed.” 

A study of the electrolytic method of silver cleaning, H. L. Lang and 0. F. 
Walton, Je. (C7. 8 . Dept, Apr. Bill. J^9 {1916), pp, 12). —^TMs bulletin reports 
the results of a laboratory investigation of the so-called electrolytic method of 
cleaning silver by bringing it in contact with a more active metal, like 
aluminum or zinc, while immersed in a solution of some electrolyte. Pre¬ 
liminary tests were made with a number of commercial devices, which 
showed that these are generally satisfactory. A number of factors influencing 
the efficiency of the method were studied, such as the effect of temperature 
and concentration of the cleaning solution and the relative advantages of zinc 
and aluminum as the active metal and of sodium carbonate and sodium bi¬ 
carbonate as the electrolyte. Also, directions were formulated for the house¬ 
hold application of this method. 

Aluminum was found to be more satisfactory than zinc as the active metal, 
because the zinc soon becomes covered with a layer of basic zinc carbonate and 
hence loses its efficiency. Sodium carbonate or sodium bicarbonate, with or 
without the addition of sodium chlorid, was found to be ecjually effective as 
the electrolyte. It was found that the cleaning solution should he kept at the 
boiling temperature to secure the most satisfactory results. 

The loss in weight of sterling silver and plated silver spoons cleaned 50 
times by the electrolytic method was from 1.9 to 4.3 mg. This was insig¬ 
nificant and only about 4 per cent of the loss in cleaning with an abrasive silver 
polish. Tills is due to the fact that in the electrolytic method the tarnish of 
silver sulphid is reduced to metallic silver instead of being cut away by the 
abrasive In the older type of sih’er polishes. 

iJriMAL PEOBFCTIOM. 

The respiratory exchange of animals and man, A. Keogh (London and 
Ifem York: Loripmans, Green c§ Go., 1916, pp. y//I-fi73, pis. S, fi,gs. Sil.—The 
topics treated in this monograph are the physiological significance of the ex¬ 
change of oxygen and carbon dioxid; methods for measuring the respiratory 
exchange; the exchange of nitrogen, hydrogen, methane, ammonia, and other 
gases of minor importance; the standard metabolism or the organism (defi- 
nism and determination); the influence of internal factors upon the standard 
metabolism; the,influence of chemical factors upon the respiratory exchange; 
the influence of physical factors upon the respiratory exchange; the vari¬ 
ations in' standard metabolism during the life cycle of the individual; and the 
, respiratory exchange,, in' different animals. An extensive bibliography is in- 
'' eluded. 
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The growth and varmbility in the body weight of the albino raty Hele 3 ? 

King (Awt Rec., 9 (1915), No , 10, pp. 751-776, figs. 5).—The author finds 
that “when enviromnental conditions are uniform the growth of albino rats 
within a glTen colony tends to follow the same course and to produce indi¬ 
viduals having a like weight at any stated age. 

As a rule the male rat is heavier than the female at birth and also at all 
subsequent ages at which records were taken. During the firvSt 60 days of post¬ 
natal life the body weight of the female tends to approach that of the male, but 
after this age the male grows more rapidly than the female and soon greatly 
exceeds her in body weight. At 200 days of age the male rat weighs, on the 
average, about TO gm. more than the female of the same age. The female tends 
to increase in body weight at a much more rapid rate than does the male during 
the early stages of development, and she reaches her maximum weight much 
earlier than does the male. 

“The environmental and nutritive conditions under which rats are reared 
have a marked influence on their body weights, as is indicated by the relation of 
the growth graphs constructed from data obtained from three different series of 
rats reared under different conditions. Variability in the body weight of the 
albino rat, as measured by the. coefficients of variation, is greatest when the 
animals are about 60 days of age. It decreases slightly at 90 days, and after 
120 days remains practically constant until the animals are about one year old. 
Very young female rats seem to show as great a range of variability in body 
W'eight as do the males, but the males are more variable than the females at 
ail later stages of growth- The average coefficient of variation for the body 
weights of the 50 male rats used in this study is 13.6; that for the females 
is 12.1. 

“ In the r.at there is apparently a direct correlation between the rapidity of 
growth and the variability in body weight after tlie animals have reached 
60 days of age. The records collected are not in a form to give evidence re¬ 
garding the correlation that exists at earlier stages of growth. Fraternal 
variability in the rat is less than racial variabllty. For the male rate the fra¬ 
ternal variability is about TO per cent that of the general population; for the 
female it is about 55 per cent,** 

On the influence of exercise on the growth of organs in the albino rat, 
S, Hatai (Amt. Reo., 9 (1915), Ro. 8, pp. 647-665). — Tbe author experimented 
with the albino rat in order to discover the effect of long-continued exercise. 

“ The heart, kidneys, and liver show an average excess of about 20 per cent, 
while the spleen shows a similar amount of deficiency. The brain weight 
shows an average excess of 4 per cent, while no change is noticed in the case 
of the spinal cord. The ovaries give an excess of 84 per cent, while the testes 
give an excess of 12 per cent The hypophysis, as well as the suprarenals, 
respond differently to exercise according to sex. Furthermore, these two 
organs show, as the result of exercise, an approach to the relations charac¬ 
teristic for the Norway rat The exercised rats were either entirely free from 
lung infection or but slightly affected. The control rats, on the other hand, had 
badly infected lungs and in some series several of them were lost, presumably 
from the lung disease. Analysis of the data shows that the lung infection is 
not responsible for the changes observed in the organs.’* 

On the composition and physiological activity of the pituitary body, I, II, 
F. Fexgeb (Jour. BM. Chem., 21 (1915), No. 2, pp. 288-288; 25 (1916), No. $, 
pp. 417-422) first part of this investigation was conducted for the pur¬ 

pose of detennining whether any seasonal variation exists in the pituitary 
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body from cattle. Such a seasonal variation would be expected to be most 
pronounced between glands obtained at the height, of the oiitdoor season apti 
those secured at the coldest period of the year, and for this reason two sniii- 
iiier and two wdnter months were chosen for collection. In order to determine 
the difference, if any, in physiological activity between glands from various 
species of animals, pituitary bodies from hogs were also collected during the 
Slimmer months. 

It was found that the posterior lobe of the pituitary body of the hog was 
twice as large, in proportion to the weight of the entire gland, as that in 
cattle. The physiological activity of the posterior lobe, when determined 
according to the isolated uterus method, was pi'actically the same for cattle 
(herbivora) as for hogs (omnivora). No distinct seasonal variation in activ¬ 
ity and chemical composition of the posterior lobe of the pituitary body was 
found in cattle. Approximately 10 per cent of the beef glands contained 
colloid masses secreted between the anterior and posterior lobes. This mate¬ 
rial was Insoluble in acidulated water, and did not possess any pronounced 
uterine-contracting power. 

The material for the second study was selected from a large number of 
noncastrated calves from two to four months old as well as from full-grown 
steers. It was found that the pituitary bodies -from young animals w^ere 
slightly more active than the glands from full-grown cattle. This is in 
accordance with conditions found in other ductless glands, such as the thyroid, 
thymus, and suprarenals. The infant gland contained more phosphates, both 
in the anterior and posterior lobes, than glands from fully mature animals. 
The uterine-contracting active principle of the posterior lobe of the pituitary 
body was readily extracted from the fresh glands by water and also by neutral 
acidulated methyl or ethyl alcohol. The acidulated iiiethyl-alcohol extract Avas 
more than twice as strong as the w-ater extract, and somewhat stronger than pure 
crystalline iS-imidazolylethylamln hydi'ochlorid. 

Commercial feeding stuffs, W. J. Jones, Je., F. D. Pullee, B. G. Peoijlx, 
G. CuTLEE, and J. H. Roop (Indiana Sta, BuL 190 (1016), pp. 23-360^ fig. 1). — 
This bulletin gives the objects and provisions of the state feeding-stuff's law, 
terms adopted by the Association of Feed Control Officials, and other data 
relating to feeding-stuffs inspection. 

Analyses are tabulated of alfalfa meal, blood meal, biwers’ dried grains, 
distillers’ dried grains, dried chicken blood, coconut meal, corn bran, corn feed 
meal, corn-germ meal, gluten feed, gluten, meal, cottonseed meal, cottonseed 
feed, cold-pressed cotton seed, cottonseed hulls, dried beet pulp, fish scrap, 
ground, bone, hominy feed, linseed meal, malt sprouts, meat meal, meat scrap, 
oat middlings, buckwheat hulls, buckwheat middlings, low-grade flour, red 
dog flour, rye middlings, tankage, wheat bran, wffieat middlings, and mixed, 
proprietary, and condimental feeds. 

Concentrated coinmercial feeding stuffs, J. D. Turner and H. D. Spears 
(Kent'iwlcp Bfa. Bnl. 203 (1916), pp. 251-333). —In addition to the usual notes 
on the enforcement of the state feeding-stuffs law, this bulletin gives grades 
for commercial corn and results of analyses of alfalfa meal, granulated bone, 
meat scrap, tankage, dried beet pulp, cracked corn, corn-feed meal, hominy 
feed, cotton-seed meal, linseed meal, I'ye feed, -wheat bran, wheat midclliDgs 
am! shorts, brewers’ dried grains, distillers’ dried grains, and mixed and pro¬ 
prietary feeds. 

The following table gives the amino-acid content of various protein sub¬ 
stances, as determined by B. H. Nollau: 
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Distri'butmi of nitrogen in protein substances. 


Bjiid of material. 

Kind of nitrogen. 

Am¬ 

monia. 

Me¬ 

lanin. 

Cystin. 

Argi- 

niiL 

1 

' 

i 

Ilis- 
tidia. 1 

Lysin. i 

i 

i 

Amino 
of fil¬ 
trate 
(mono- 
c-iamo ' 
acid). 

yon- 
amino 
of fil¬ 
trate 
(prolin, 
bxv- 
prohn, 
trypto¬ 
phane, 
etc.). 

Total, 


Per d. 

Per ct. 

Per ct 

Per ct. 

Perct. 

Per ct. 

Per ct. 

Per ct. 

Per cL 

Sovboan. 

12.97 

3.69 

1.52 

15. 52 

2.60 

7.02 

4S. 76 

7.12 

99.20 

Distillers' dried grains. 

13.06 

S.21 

3.02 

11.27 

.00 

4.79 

50.68 

10.66 

101.70 

Cottonseed meal. 

14.06 

6.27 

2.74 

12.77 

7.57 

1.94 

45.02 

7.49 

97.86 

Cowpeas. 

11. S3 

9.57 

6.74 

15.9S 

.00 

3.56 

46.70 

.58 

94.96 

Wheat bran. 

9.67 

13.75 

5.96 

12.53 

3.84 

4.04 

49.95 

.00 

99. 74 

Maize kernel. 

4.63 

7.00 

4.06 

16.19 

4.45 

8.53 

49.69 

.00 

94.5,5 

Hemp seed. 

9.93 

4.15 

2.05 

21.38 

3.01 

6.71 

44.20 

5 . 2 s 

96. 73 

Sice.. 

10.23 

9.98 

6.97 

11.94 

3.18 

.00 

38. S3 

15.90 

97-03 

Sunflower seed. 

15- 42 

5.73 

2.98 

16.80 

4.56 

4. S8 

45.32 

5.27 

100.92 

Eolled oats. 

1 13.12 

2.60 

5.22 

12.12 

10.54 

.00 

46.99 ! 

12.68 

103.27 

grjiiTi.. 

13.31 

2.97 

4.48 

11.42 

9.58 

.00 

43.49 ! 

11.29 

96.54 

Rprnnted oats... 

13.18 

2.40 

5.32 

11.26 

9.61 

.70 

41.61 , 

12.48 

96.56 

Barley grain. 

16.19 

2.87 

4.38 

8,65 

6.70 1 

.00 

44.16 

IS. 37 

101.32 

Eye grain. 

15.00 

1.54 

2.20 

10.49 

10.48 ' 

1.24 

37.96 

21.63 

100.52 

Tanleage. 

10.03 

6.88 

2.46 

12.34 

2.18 

2.50 

54,73 

9.01 

100.13 

Dried blood. 

6.19 

5.69 

2.02 

7.72 

8.37 

9.97 

51.53 

3.94 

95.44 

Hnroasted peanut. 

10.93 

4.36 

.81 

20.82 

6.13 

5.31 

52.36 

1.40 

99.12 

niaok walunt.*. 

10.71 

4.53 

1.27 

23.77 

5.98 

3.49 

45,01 

3.12 

97.90 

Shellbark Mckory nut.. . 

9.47 

6.59 

1.58 

24.24 

6.66 

3.37 

43.25 

7.48 

103.61 

Pecan. 

9,43 

6.21 

2.87 

6.91 

21.91 

3.25 

42.28 

7.89 

100.75 

Gluten flour. 

22.99 

1,31 

2.12 

8.86 

5.18 

.40 

49.19 

7.67 

97.72 

Gluten (wheat). 

22.53 

1.01 

1.91 

7.61 

5.57 

.51 

49.05 

9.76 

97.95 

Wheat. 

16.49 

10.29 

1.60 

5.26 

S.S6 

.96 

41-05 

17.95 

101.97 

Cantaloup seed. 

7.51 

6.42 

1.18 

19.39 

12.05 

5.93 

35.36 

13.66 

101.50 

Gelatin.. 

1.41 

,51 


18.72 

3.65 

9.58 

40.87 

23.22 

9S.02 

Proprietary calf meal. 

8.59 

9.29 


14.58 

19.80 

.67 

36.76 

14.18 

103.87 


[Animal husbandry studies] (Aim, Bpt Ontario Agr, Col. an4 Bxpt. Farm^ 
41 (1915), pp. 32S4 ).—^Alfalfa hay was compared with oat straw for steer feed¬ 
ing for 118 days, the groups being given the same grain ration, as well as silage 
and the hay or straw 4:1, The steers in the alfalfa group made an average 
daily gain of 1.S2 lbs. per steer, and those in the straw group 1.54 lbs. The al¬ 
falfa-fed steers made more rapid gains than those getting straw, hut they con¬ 
sumed a great deal more feed, the gains made costing 11.51 and 11.87 cts. per 
pound, respectively. Financially, therefore, the results were very similar, 
though the steers fed alfalfa showed a little better finish than those fed straw. 
An experiment was conducted to determine whether the addition of a high- 
protein feed, such as cottonseed meal, to the ration of steers receiving a low- 
protein, bulky ration would prove beneficial. One group was fed oat straw, corn 
silage, and meal from mixed home-growm grains, and a second group was fed 
the same bulky feed and the same kind and amount of mixed meal, with the 
addition of a small allowance of cottonseed meal constituting 20 per cent of 
the mixture. The group fed cottonseed meal made an average daily gain per 
steer of 1,58 lbs., and the other group, 1.54 lbs., bur it is concluded that the 
feeding of cottonseed meal was not profitable. 

Five lots of weanling pigs were fed as follows: Lots 1 and 2, commercial 
brands of tankage, with grain and water; lot 3, beef meal, grain, and water; lot 
4, grain and water; and lot 5, skim milk and meal. These pigs made average 
daily gains per pig of 1.01, 1.06, 0.93, 1.01, and 1.09 lbs., costing per pound of 
gain, 4.33, 4.1, 4.48, 3.61, and 5 cts. for the respective lots. 
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Ill a second test five lots of S-montli-old pigs were fed as above. Tliese pigs 
made average daily gains per pig of 1.14, 1.19, 1.1, 1.2, and 1.33 lbs., costing per 
pound of gain 4.23, 4.07, 4.76, 3,34, and 4.32 cts. for tlie respective lots. 

Tliree lots of pigs were fed the same grain ration and an ecinal allowance of 
skim milk, lot 1 running on rape pasture, lot 2 on clover pasture, and lot 3 in dry 
pen. Tiiese pigs made average daily gains per pig of 1.01, 1.16, and 1.19 lbs., 
costing per pound of gain 4.4, 4.08, and 4.26 cts. for the respective lots. 

Eeeding for beef in Alberta, G. H. Hutton and W. H. Faihfield {Canada 
Sxpt. Fanns Sta, Bui, SO', 2, ser, {1916), pp, SS, figs. 19). —^This bulletin reports 
feeding experiments witb steers conducted at the Lacombe and Lethbridge sub¬ 
stations from 1909 to 1915, the results of which have for the most part been 
noted from the annual reports of the Canada Experimental Farms (B. S. R., 
36, p. Go). 

One hundred and two head of 2 and 3 year old cattle of average quality grazed 
on a fenced portion of well-watered pasture of native prairie grass at Lacombe 
during the summer of 1915 made an average gain of 358 lbs. per head. The 
grazing period in this test varied from 150 to 175 days. 

Tlie characteristics of sheep wool and a new chemical method of deter¬ 
mining its quality, K. von Allwoeden {Ztschr. Angeio, Client., 29 {1916), No. 
17, Aufsat^teil, pp. 77, 78, fig. 1). —^This article treats of the structure, elas¬ 
ticity, quality, and general physical characteristics of wool fiber, and describes 
a chemical method for determining its quality. 

The fleece of coarse-wool sheep, S. N, Kovalevskii {Belsk. Khoz. i Lwsov., 
250 {1916), Ja-n., pp. 20-67, figs. 21). —Experiments were undertaken to deter¬ 
mine the moisture content, commercial weight, and fat content of wool, the 
effect of washing upon foreign substances, the loss through carbonization, and 
the fineness, elasticity, and strength of the fibers. 

It was found that the wool close to the skin may successfully take the place 
of Merino wool, and even excel it in strength when tested for tearing. The hair 
of all kinds of wool is subject to polymorphism in the shape and position of 
epidermal scales. The coarser parts of the hair are covered with small scales 
disposed bridge-wise at its thicker parts, while at the thin places, which are 
generally void of core, the scales are in the shape of small lamin®. The possi¬ 
bility of recognizing the race of sheep according to the scales of the hair can 
take place only after the study of all variations belonging to one and the same 
race. The bluish tint belonging to the Romanoff sheep is due to the two colors 
of the intermediary hair, w’Mch is dark at the top and gray at the bottom. 

It is suggested that studies should he made of the under wool to determine its 
properties and its quantity. The caracul lower and upper wool ought to be 
experimented with as to the quantity of down in the wool. Scientific investi¬ 
gation of the wool should precede the establishment of sheep-breeding methods 
for the purpose of increasing the quantity and quality of wool. 

Sorrel color in horses, L. P. McCann {Jour. Heredity, 7 {1916), Wo. 8, pp. 
270-372 ).—study was made of records in the Belgian studbook covering a 
total of 427 matings and involving the color of over 1,250 animals. 

**The chestnut by chestnut matings, while few in number, serve to demon¬ 
strate that sorrel is recessive to chestnut. In order to conform' exactly to 
Menders law the offspring should be in the proportion of three chestnuts to one 
sorrel, and they do approach this proportion rather closely, being 13 to 
respectively. There is a predominance of sorrels as compared to chestnuts in 
the Belgian breed studied, and it would therefore be expected that a larger num¬ 
ber of the chestnut animals would be heterozygous for sorrel than if these two 
colors were present in equal numbers. This is more clearly shown in the chest- 
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nut by sorrel matings. Again considering the matter theoretically, if the 
colors were present in equal nnmbers there should be fewer sorrels than chest- 
riiits resulting from this cross, hut there are 23 sorrels to 11 chestnuts. Tiie 
same thing is brought out in the sorrel by bay matings. The sorrels and bays 
are present in about the proper proportions, but theoretically there should be a 
larger number of chestnuts. 

“ The bay by chestnut matings also substantiate the fact that sorrel is reces¬ 
sive to chestnut. If such were not the case the number of sorrels from this 
cross would be very small as compared to the others, but the result is 22 sorrels, 
48 bays, 8 chestnuts, and 1 black. 

“ The sorrel by black matings give a result similar to tlie chestnut by black 
matings. The former gives 9 sorrels, 8 bays, 1 roan, 1 chestnut, and 6 blacks, 
and the latter, 1 sorrel, 2 bays, 1 brown, 1 roan, 1 chestnut, and 1 black, show¬ 
ing that sorrel and chestnut are qualitatively alike. 

“ The fact that the sorrel by sorrel cross gives sorrel offspring in practically 
100 per cent of the cases is rather definite proof that sorrel is a unit chatacter, 
and further, that it is recessive to all other colors. Therefore the breeder who 
is desirous of producing sorrel animals has an easier task than the one who 
desires to produce animals of a color other than sorrel. The former will be 
certain of getting sorrel colts as long as he has a sire and dam of sorrel color, 
while the latter can not be certain of the results from the cross of any other 
color.'* 

DAISY FAEMIFG—DAISYIl'G. 

Milk production cost accounts; Principles and methods, 0. W. Lasson 
(Y ew Yor7v.* Volmn-Ma U7uversity PresSy 1916, pp. 60 ).—In this discussion the 
attempt is made to analyze each item of cost and also to apply the methods 
and practices of recognized authorities in factory cost accounting as far as 
they may be applied to milk production cost. The production cost of milk is 
discussed under the divisions feed; labor; indirect or overhead expenses, such 
as buildings, cattle, bedding, sire, etc.; and returns for calves and manure. 

A method of precalculating feed costs is explained, which, it is stated, is 
quick and easy and can be applied to any system of feeding. In calculating the 
total cost of cattle in milk production the annual depreciation is obtained by 

the formula £lll£» in which a? represents the cost of the cow, p the sale price 
n 

of discarded cow, and n the years of usefulness. To the amount thus ob¬ 
tained are added insurance, taxes, ancl interest on first cost of cow. 

In summarizing cost and credits incident to milk production the author states 
that ‘‘under the conditions stated for each item, wTiieh include a particular 
size and kind of cow, producing 8,590 lbs. of 4 per cent milk with feeds at stated 
prices, with the system of management given, and with a good barn well 
equipped for the production of high-grade milk, cost records will show the 
following as actual costs in the production of milk: Feed, $75.29; labor, $27; 
buildings. $8.24; cattle, $9.21; bedding, $3.25; sire, $3,51; miscellaneous ex¬ 
penses, $24.25; total cost, $150.75; with credits of calves, $3; manure, $20; 
net cost per co\V per year, $127.75.” On this basis the cost of production 
per 100 lbs. of milk is $1.50. 

” Under present prices of feed and labor a herd of high-prodiicmg cows will 
when properly managed return 5 per cent interest on the capital invested in a 
good plant, and an additional 5 per cent for services of the manager not in¬ 
cluded in regular labor charge. The average cow of the United States does 
not produce enough milk to pay the cost of production w1ien managed under the 
same conditions and equipped to produce high-grade milk. Where the herd uses 
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feeds tliat can not be marketed, wliere a cheaper system of management is 
used, and where the cows are housed in cheaper buildings and given less care, 
they may pay the cost of production of milk. Under some conditions, summer 
dairying would be more profitable than the all-year practice. It does not pay 
to use intensive methods or winter grain feeding with low producing cows. 
The value of pasture for dairy cows has been underestimated.” 

A bibliography of related literature is given. 

Labor requirements of dairy farms as influenced by milking macMnes, 
H. N. HiJMrHBET (U. S. Dept Agr. Bui. 42S {1916), pp. 17, flgs. 3 ).—^This is a 
study of the ■milking machine as a factor in the organization of the dairy farm. 
The data were obtained from 109 dairy farms in New York, representative of 
the intensive type of dairy farm, and from 160 dairy farms in Ohio, Michigan, 
and Illinois, representative of a mixed type of farm wherein dairying is com¬ 
bined with general farming. In each of the localities studied a number of 
mechanical milking machines was found. 

The author summarizes the results of his studies as follows: 

“ The time saved hy the use of the mechanical milker increases with increase 
in the size of the herd. With herds of 15 cows or less the average time re¬ 
quired to milk a cow’ by hand is a fraction over 7 minutes; by machine a frac¬ 
tion under 5 minutes. With herds of over 50 cows it takes sliglitly under 
7 minutes to milk a cow by hand and but 4.15 minutes by machine. With herds 
of over 50 cows one man with a machine milks on the average about 28 cows 
per milking as against 17 where the milking is done hy hand. 

“With increase in the size of the herd the cost per cow of hand milking 
changes very little, while the cost per cow of machine milking decreases rap¬ 
idly. With herds of 15 cows or less the average cost of milking per cow by 
hand is $10,91 per year as against $10.45 in herds of 50 or more. With herds 
of 15 cows or less the average cost of milking per cow by machine is $11.77 
per year as against $7.34 for herds of 50 or over. 

“Although with the average small herd of 15 cows or less it costs more per 
cow to milk by machine than by hand, it does not follow that the machine is 
necessarily an unprofitable investment on ail farms on which such small herds 
are kept. On 32 farms having herds of 15 cows or less the use of the mechan¬ 
ical milker was found to effect an annual saving in hired labor of $2.63 per cow 
through the dropping of hands who had been kept primarily to do the milking.” 

Statistical weighting for age of advanced registry cows, C. W. Holbaway 
(Amen Yut, 66 (1916), A'o. S99, pp. 676-687, figs. 2 ).—Results are given of a 
study made for the purpose of determining whether the records of the various 
breed associations are consistent with their standards, and whether these stand¬ 
ards can be used as a basis for weighting cows of different ages. Using 7-day 
records secured from the Hoistein-Friesian Blue Book data are tabulated of 
9,639 A. R. O. record female progeny of the Holstein bull, Paul De Kol, No. 
14,684. Prom this population correlation coefficients were worked out, and 
curves were plotted for milk and fat production, showing (1) the requirements 
of the Hoistein-Friesian Association, (2) the mean of the population, (3) the 
plus deviation from the mean, and (4) what the requirements ought to be ac¬ 
cording to the performance of the cows studied. 

Prom an inspection of the curves of milk production the author points out 
" that the official requirements weight animals of an age from 18 to 21 months 
too heavily. The curve indicates that they are entitled to a reduction as great 
as for any other age. Por the purpose of discouraging such early breeding, 
however, the requirements for this particular class should be prohibitive and 
they are. The production increases up to at least 6 years of age instead of 5, 
which the Hoistein-Friesian Association requirements set as the maximum age 
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production. For tMs reason tiie 5- to 6*year-old animals and possibly tlie 7» to 
8-year classes have an advantage over all other classes. A comparatively small 
number of animals made the requirement after 9 years of age, hence by selection, 
only the best animals were retained, thus drawing the curve down almost to a 
straight line.” 

Data are also tabulated and correlation coefficients worked out for 456 female 
A. R. O. progeny of the Holstein cow, Aaggie Grace, No. 2,618. These data 
agree in the essential points with those secured from the progeny of Paul De 
KoL 

Iiiver meal for milcii cows: Its influence on milk and dairy products, 
H. IsAACHSEN (Tidsskr. Morske Landhr., 23 (1916), aYo. 2, pp, 65-9i ).—On ac¬ 
count of the high protein content liver and other detritus of fish is considered a 
valuable concentrated feeding stuff. Large amounts of it are exported to 
France and Germany. 

In feeding experiments with cows, liver meal had a tendency to decrease the 
fat content of milk, and as the decrease lasts for several months it is of economic 
importance. No reason Is assigned for the decrease of fat in the milk. The fat 
content in the milk of cows on pasture was greater than that of cows kept in 
barns. In the test 0.8 kg. of liver meal produced as much milk as 1 kg, of cot¬ 
tonseed meal. Two kg. of liver meal per cow daily for 15 days produc‘ed no bad 
results, and no change of taste in the milk or butter was noticed. 

A study of factors affecting the composition of skeep^s milk, I. Fabbe 
(Amk Bcole ‘Nat. Agr. Montpellier, n. ser., IS {1914)f 2S, pp. 118-120). —As 

a result of analyses of milk of Larzac sheep on different days, at different milk¬ 
ings during the same day, and of different portions of the same milking, the 
author concludes that for the most part the factors wliich affect the composition 
of cow’s milk act in a like manner on the composition of sheep’s milk. Under 
the influences studied the fat content of the milk showed the widest variation. 

[Dairy industry in New Zealand], D. Cxtudie [New Zeal. Dept Agr. Ann. 
Rpt., 24 {1916), App., pp. 21-33). —^A review is given of the dairy industry of 
New Zealand for the year ended March 31,1916. 

It is stated that the year was one of the most profitable ever experienced for 
the majority of farmers engaged in this industry. During the year 792,838 
packages (396,419 cwt.) of butter and 591,810 packages (weight not given) of 
cheese were exported, being a decrease of 1.8 per cent of butter and an increase 
of 11.9 per cent of cheese as compared with the exports of the previous year. 

The milk supply of Paris before and during the war, J. E. Lucas (Awn.. 
Bei. Agron., 4 . ser., 4 (1915), No. 10-12, pp. Jj22-463, fig. 1 ).—In addition to a 
statistical review of the milk supply of Paris since 1896, the author reports a 
study of the effects of the European war on the production, transportation, dis¬ 
tribution, and cost of milk used in Paris. Suggestions for increasing the sup¬ 
ply are included. 

The bacteriological examination of fresh milk, J. Ritchie (P«&. MealtJi 
[Lowdow], 29 {1916}, No. 11, pp. 210-274 )’—Results are given of the bac¬ 
teriological examination of 140 samples of milk from dairies throughout Dum¬ 
friesshire County, Scotland, during the year 1914. Of these samples 62 were 
found to contain under 50,000 bacteria per cubic cent'imeter and 78 samples over 
50,0(K). The bacterial content of the milk was found to be correlated with the 
sanitary conditions under which it was produced. The author concludes that 
the value of the test for BaeiUm enteritidis aporogens as applied to milk is ex- 
extremely small. 

Bacterial testing versus dairy inspection, C. E. Noeth (Amer. Jour. Puh. 
Health, 6 {1916), No. 6, pp. 569-578).—^In this paper the autlior points out 
that the primary purpose of bacterial testing of milk by the use of the bac- 
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teriai count is to determine its sanitary character, and that of dairy inspec- 
tioa to prevent the contamination of milk and to see that it Is properly 
refrigerated. The growth of the two systems of inspection is reviewed. It 
is stated that up to the present time the tendency has been toward separate 
organizations for the two kinds of inspection with an iindercurreiit of competi¬ 
tion between them. The author, however, believes that our present knowledge 
of the utility of the two methods justifies the establishment of more definite 
relationship, with complete cooperation between the two and a readjustment of 
their functions. 

Some observations on causes of Mgh. bacterial counts in market milk, 
H. D, Pease (Amer. Jour. Pul). Health, 6 (1916), Ao. 6 , pp. 568-568) .—TDe 
author concludes that where adequate field and laboratory control of milk sup¬ 
plies has been in operation for a number of years, high bacterial counts are 
generally caused through inefficiently cleaned apparatus and by the incubation 
of bacteria on moist surfaces of cans or other utensils, or that taking place in 
the product itself due to inefficient refrigeration. In localities where no snpei'- 
visioii has been in operation and where the producers are more or less slovenly 
the rather uniform high bacterial counts found in milk are generally due to 
dirty conditions. 

The experience of New York City in grading market milk, L. P. Bbown 
{Amer. Jour. Pub. Health, 6 (1916), No. 7, pp. 671-617). —The author gives an 
account of how New York City has dealt with the problem of controlling its 
milk supply. The essentials of New York’s milk control system are described 
as (1) pasteurization of all milk except that intended for special uses, (2) in 
connection therewith the maintenance of bacteriological standards, (3) the label¬ 
ing of all packages intended to go to the consumer, and (4) constant inspec¬ 
tion and supervising of pasteurizing plants. 

A statement is given of the chief successive steps that have been taken for 
the control of the city’s milk supply which have led up to the system now in 
effect, together with a short description of the methods used in the inspection of 
pasteurization plants and equipment. 

The pasteurization of milk from the practical viewpoint, C, H. Kilbourne 
(Neio Yorlc: John Wilep d Sans, 1916, pp. lYA-^S, ftps. This handbook 

for milk dealers, students in dairy schools, public officials having control of 
milk handling, and the general public, relates to the installation, operation, 
and control of pasteurizing plants. The subjects dealt with are pasteurization 
in general, heaters, holders, temperature controllers, and recorders, cleaning 
and cooling the milk, efficiency of various apparatus, and changes in the cream 
line due to the pasteurization of milk. 

Milk clarifiers, 0. Bahlman {Amer. Jour. Pub. Health, 6 (1916), No. 8, pp. 
854~S57; aJjs. in Cream. mi4 Milk Plant No. 5 {1916}, No. 1, pp, 4^, 4*3),-—As a 
result of bacteriological and chemical studies upon milk clarifiers made by the 
Cincinnati Department of Health, the author states that eight samples of raw 
milk averaging 1,312,000 bacteria per cubic centimeter showed an average in¬ 
crease of 27 per cent in bacterial content after being clarified. The ordinary 
sediment test applied to these samples of milk showed that the clarifier had 
removed all gross suspended dirt from the milk. The average weight of the 
material deposited in the clarifier wms 1.6 gm. of moist sludge, equivalent to 0.6 
gm. of dry material i)er gallon of milk. This material contained lai’ge num¬ 
bers of bacteria and on analysis was found to consist largely of substances nor¬ 
mally present,in milk. Fresh certified milk also yielded a deposit wffien passed 
through the clarifier. The seemingly greater number of bacteria in clarified 
milk is thought to be clue to the breaking apart of clumps of bacteria by the 
mechanical action of the clarifier. 
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Some observations on iiomo^eiiized milk and creamy H. B. Baldwin? (Amer. 
Jour, Pill). Health, 6 {191Q), Ho. S, pp. 892-86^, figs. .?).— ^Tlie aiitlior notes tlie 
development and occasional fraudulent use of the process of liomogenization ia 
the milk industry, and gives the resnlts of two sets of ineasiireiBeriis of fat 
globules in samples of homogenized cream from two different rnacliines working 
under pressures of from 700 to 4,000 lbs. per square inch. 

The degi-ee of homogenization was found to be generally increased with the 
pressure, and in one of the machines the destruction of fat globules was so 
great that no spherical forms could he observed through a one-twelfth in. oil- 
immersion objective. The diameter of most of the homogenized fat globules 
ranged between 0.001 to 0.002 mm. in diameter, whereas the majority of normal 
milk fat globules range in diameter from 0.005 to 0.006 mm. 

Condensed milk in Bermuda, S. W. Bells {U. 8. Dept. Coni., Com. Rpts., 
Ho. 241 , {1916), pp. 168, 169). —^The author states that Bermuda aiiriiially im¬ 
ports about 720,000 cans of condensed milk, of which about 15 per cent is un¬ 
sweetened or evaporated. On account of poor pastures and the cost of fodder 
the prospects for the production of fresh milk on the islands are not good. 
Evaporated milk stands the climate well. The American brands of unsweetened 
condensed milk are considered best by most dealers, though there is a prejudice 
among consumers in favor of Canadian and European brands. I\"eaiiy all the 
sweetened condensed milk comes from Europe, but some is now imported from 
Canada. 

Suggestions for the manufacture and marketing of crean^ery butter in the 
^outh, R. C, Potts and W. White {U. 8. Dept. Agr., Off. 8ec. Circ. 66 (1916), 
pp. 11). —This circular contains practical suggestions on the management of 
creameries and the manufacture and marketing of creamery butter in the South. 

VETEEmAEY MEBICIIE. 

Report of the veterinary director general for the year, ended March 31, 
1915, P. TOKBAI5CB {Rpt Vet. Dir. Gen. Canada, 1915, pp. 131, pU. 7, figs. 5).— 
Following the main part of this report (pp. 3-33) dealing with the work of the 
year on the more important diseases of animals and import testing are 17 
appendixes. Among the more important of these are the report of the patholo¬ 
gist at the biological laboratory, Ottawa (pp. 71-76), including papers on The 
Care, Sanitation, and Feeding of Foxes in Captivity (pp. 77-94) and An Eco¬ 
nomical Measuring Device (pp. 98, 99), by O. H. Higgins; and Is Lemociito.z(}on 
anatis the Cause of a Kew Disease in Ducks? by A. B, Wickware (pp. 95-97), 
previously noted from another source (B. S. K., 33, p. 483), as well as later 
work (B, S. R., 36, p. 85); report of the pathologist at the veterinary research 
laboratory at Lethbridge, Alberta (pp. 100, 101), Including a report on Doiiriiie 
and the Complement-Fixation Test (pp. 101-119), by E, A. Watson; and a 
report of the pathologist at the research laboratory at Agassiz, British Colum¬ 
bia, in which Sv Hadwen deals briefly with tick paralysis, etc, (pp. 120-123). 

Annual report for 1914 of the principal of the Royal Veterinary Collegfe, 
J. McFaydeax (Jour. Roy. Agr. 8oe. England, 75 (1914), pp- 252-269, figs. 4).— 
This report deals principally with the occurrence of and work with anthrax, 
glanders, foot-and-mouth disease, sheep scab, swine fever, tuberculosis, conta¬ 
gious abortion, and Joline’s disease. Considerable attention is given to the treat¬ 
ment of the last-mentioned disease, data relating to which have been pre¬ 
viously noted (E. S. R., 35, p. 76). 

A new model of double pipette holder and the technique for the isolation 
of living organisms, F. Heckeb {Jour. Infect. Diseases, 19 (1916), Ho. S, pp. 
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306-314, figs. 6), —new apparatus and its use and manipnlation in the isoia- 
tion of living organisms are described in detail. 

Lupines as poisonous plants, O. D. Maesh, A. B. Clawson, and H. Maesh 
(U. S. Dept, Agr, Bnl. 405 (1916), pp, 44 , pls. 4 , ^)*—The introductory part 

of tills bulletin gives a summary of knowledge of lupines as poisonous plants 
and accounts of their distribution, common names, alkaloids, etc. The second 
part (pp* T~28), wliich deals with experimental work, takes up pharmacological 
investigations by Sollmann, field experiments with lupines, and laboi*atory ex- 
periinents with extracts of lupine seed upon mice. The third part (pp. 23-42) is 
devoted to a discussion and general conclusions. 

*‘An investigation by Sollmann showed the presence of alkaloids in American 
lupines, and pointed to the probability that most, if not all, the poisoning of live 
stock in America was due to these alkaloids and not to ietrogen. Extended 
field work has verified the conclusions of Sollmann and has shown that all aerial 
parts of the lupines examined are poisonous, the seeds being the most toxic, then 
in order the pods and leaves. This has been confirmed by preliminary experi¬ 
ments with extracts upon mice. 

“ The toxic substance is excreted* by the kidneys; the intoxication is not 
cumulative, and animals may eat comparatively large quantities with no ill 
results, if the toxic limit is not reached at any one time. Inasmuch as the toxic 
and lethal limits are nearly the same, the prognosis for poisoned animals is not 
favorable. There is no form of remedial treatment that can be used advan¬ 
tageously for range animals. Poisoning in most cases can be avoided, even 
where the plant is abundant, by careful handling of the fiocks, especial care 
being taken to see that hungry sheep are not grazed on fields where there is 
much lupineA 

A list of 29 references to the literature is included. 

Studies on tha action of glycerin.— 1, The hemolytic action of glycerin in 
vitro and in vivo, I. Simon {Arch. Farmacol, Sper. e Sci. Aff., 20 (1915), Nos. 
S, pp. 120-144, figs. 4; 4, pp- 145-165, fig. l; ahs. in CJiem. ZcntU., 1916, I, 
No. i, p. 25). —The blood of cattle and rabbits was hemolyzed by glycerin in 
all concentrations. The time necessary for hemolysis was found to increase with 
increasing concentrations of glycerin, and to reach a maximum at a concentra¬ 
tion of 55 per cent for cattle blood and 50 per cent for rabbit blood. With in¬ 
creasing eoncenfcrations of the glycerin the rate of hemolysis increased rapidly. 

Subcutaneous and intraperitoneal injections in rabbits produced serious local 
lesions and a general toxicity. When the amount of glycerin injected exceeded 
2.5 gm. per kilogram of body w^eight a hemoglobinuria resulted, regardless of the 
strength of the glycerin injected. 

The theory of the action is discussed. 

A contrihutioii to the action of amino acids, peptids, and proteins on 
hemolysis by cobra venom, E. Zunz and P. Gx5egy (Jour, hmmnol., 1 {1916), 
Ao. 5, pp. 531-^69). —^Detailed experimental results are submitted which show 
that the effects of amino acids, peptids, and proteoses on cobra venom hemolysis 
vary according to the species of blood corpuscles used and also the amount in 
the blood-venom mixture. 

The hemolytic action of cobra venom on the red cells of guinea pig’s 
blood is markedly hastened and increased in intensity hy phenylglycocoll, 
leiicin, glycyltryptophan, and protoalbumose. The hemolysis is produced more 
quickly in the presence of large quantities than it is with small amounts of 
phenylglycoeoll and leucin. Heteroalbumose tends slightly to increase the in¬ 
tensity of the hemolysisalanin, on the contrary, diminishes it a little. Glyco¬ 
coll and particularly diglycin, triglycin, and leucylglycin inhibit the hemolysis 
in direct proportion to their concentration. 
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the presence of 0.1 cc. of fresh guinea pig’s serum the accelerating action 
of protoalhninose and of glycyltryptophan *an(I the inliihiting action of the 
strong concentrations of cliglycin, of triglycin, and of leneylglyein is hardly 
gi‘«at€r than that of the weaker concentrations. Heteroalbumose shows marked 
ejects. The presence of inactive serum exercises a protective action upon the 
blood corpuscles. It does not interfere with the acceleration of the hemolysis 
by* piienylglycocoll, hut it does dimmish the adjuvant effects of glycyltrypto- 
phaa and lencin and it almost completely annihilates those of protoaihnmose. 
It weakens considerably the marked effects of diglyein. Glycocoll and iieteroal- 
bnaiose appear no longer to exercise any inffnence on the hemolysis.” 

*^lie influence of the amino acids, peptids, and proteoses upon human blood 
was similar to that exercised by the same products on the blood of guinea pigs. 
SiMilar observations were also made of the effect on the hemolysis of dog, 
rahbit, sheep, calf, and ox blood. 

-Anaphylaxis produced by sensitization through the vagina, A. IIamsi 
{ZUc^lir, Immunitatsf. -u. Ther., I, Orig., 24 (1915), No. i, pp. 1-11). —^Ex- 

pe.iriinents are reported which show that guinea pigs can be readily sensitized 
by tke introduction of the antigen into the vagina. Horse serum as v’eU as 
micro-organisms isolated from the mucous membrane of the vagina were found 
to be absorbed and produced pronounced symptoms of anaphylaxis. True 
parasites, semiparasites, or true saprophytes produced the same result. The 
reinjection was made intravenously. 

tike u^e of polyvalent sera, L. Ctjvellieb (Rev. Boe. Med. Tet. IBuenoB 
iiye®], 1 (1915), No. pp. 254-264)- —^The action of polyvalent sera in wound 

treatment is briefly discussed, and the successful treatment of cases in wounded 
liorses reported in detail. 

-A ease of anthrax, G. G. Eeixlb and E. A. Aechibald (Jour. Infect. Diseases, 
19 {W16), No. 5, pp. 718-720, pi. 1). —case of anthrax in a veterinarian who 
bad examined a cow which had died wflth the disease, together with detailed 
clinical data, is reported. 

®Tlie eosinophils were found to be an important factor in the blood picture 
throughout the disease. After the administration of antianthrax serum a 
malted eosinophilia was observed. When the clinical manifestations showed 
signs of relapse during the course of the disease the eosinophilia disappeared. 
It reappeared, however, when the situation was relieved, and then gradually 
sul3Sicled as convalescence progressed. The important rOle played by the 
antiamthrax serum in bringing about the recovery of the patient is pointed out. 

Is ZBacillus abortus pathogenic for human beings? L. H, Cooledge (Jour. 
Mel Research, 34 (1916), Wo. 3, pp. 459-4^7). —^The author has failed to find 
proof that B. abortus is pathogenic for human beings. “ It is possible to cause 
antibodies for B, abortus to appear in the blood serum of adults by feeding a 
milk which is naturally infected with B. abortus and which contains the 
A Ibortus antibodies. Antibodies appearing as above apparently indicate a 
passive immunity due to the absorption in the large intestine of the antibodies 
present in an infected milk.” 

!llie bull as a disseminator of contagious abortion, F. B. Habley and H. 
lousE (Jour. Amer. Vet. Med. Assoc., 50 (1916), No. 2, pp. 143-156 ).—^The 
autbors’ investigations are summarized as follows: 

^*Bti11s may become infected with the abortion bacilli. Bulls with systemic 
inCcetions used in the experiments were incapable of disseminating the abor¬ 
tion Oisease to wrgin, abortion-free heifers by cohabitation. Bulls appear to 
possess a sexual or individual immunity to abortion infection that renders 
tbem less susceptible than cows and induces a more benign form of the disease, 
when infected, have the ability to attenuate the infecting micro-organ- 
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isros in their bodies in a relatively short time, so that they will be safe for 
the service of noninfected cows. Cows usually acquire the abortion disease 
from other sources than the genitalia of bulls at the time of service.’’ 

The causative organism of foot-and-moiitli disease^ H. STAtirTACHEB 
(Ztsehr, Wiss. Zool, 115 {1916), JSfa 1, pp, 1-51, pU. 2, figs. 29; ahs. in Jour. 
Baet, 1 (WM), No, S, pp. 35SS55 ).— ^This is a report of investigations at 
Frauenfeld, Switzerland, in which the author found an organism in the dis¬ 
eased tissues and blood of animals suffering from foot-and-mouth disease, to 
which the name Aphtiiomonas infestmis is given. 

Minute polymorphic structures with an average length of were found in 
the lymph and blood of all the 26 infected animals examined, but w^ere never 
found in similar tissues of normal, healthy animals. The same bodies were 
found in the freshly-drawn blood, both free in the plasma and within the 
erythrocytes, of infected animals, thus excluding the possibility that they are 
products of nuclear and cellular degeneration brought about by the disease. 
The author has grown these bodies in the condensation water of blood agar 
culture media and has observed many developmental stages, has inoculated 
normal cattle with the organisms from the artificial cultures and produced*the 
disease, and then recovered the organisms from the diseased tissues of the in¬ 
oculated animals, thus having fulfilled Koch’s postulates for the determination 
of a causative organism. Two distinct types were observed: One, shorter and 
thicker, had the characteristic appearance of a flagellated protozoon, with a 
lancet-formed body which becomes sharply attenuated and drawn out into a 
long flagellum; the other was much longer and more thread-like. 

It is pointed out that the intracellular bodies with their varied forms, which, 
however, are reducible to one general type, are strikingly suggestive of Leish- 
mania, particularly L, donovam of kala-azar. 

The review Is by G, N. Calkins. 

Investigation, on the presence of the tubercle bacillus in milk, E. E, 
Chables (Rev, Soc. Med, Vet, {Buems AU'esJ, 2 (1916), No. 1-3, pp. S7-60). — 
In a hygienic study of the milk supply of Buenos Aires tuberculous lesions 
wrere produced by the inoculation of samples of the common milk supply in only 
1 guinea pig out of a seiies of 8S. It is indicated, however, that these negative 
results should not be considered conclusive, especially in public health institu¬ 
tions. The literature and theoretical and experimental aspects of the subject 
are discussed in detail. 

The clinical value of complement fixation in tuberculosis, H. E. Millek 
(Jour, Amer, Med, Assoc,, 61 (1916), No, 21, pp. 1519-1521). --TnhiiUT data of 
the results of 1,012 cases of tuberculosis tested with the antigen prepared as 
previously noted (E. S. B., 36, p. 81) are reported, and the results discussed. 

It is concluded in general that the reaction is practically always positive in 
active tuberculosis; nontuberculous and normal patients react negatively; the 
sera of syphilitics wdio have no clinically active tuberculosis are negative; and 
the test is, as a rule, negative in arrested cases. “ The von Firquet and intra- 
dermle tuberculin tests and the complement-fixation reaction are not identical 
or similar diagnostic procedures, since the former indicates the existence of a 
tuberculous lesion whether old and arrested or active, while the latter points 
clearly to the presence of some active focus.” 

The complement-fixation test carried out with the antigen described Is con¬ 
sidered to be a distinct aid in the diagnosis of early tuberculosis' and in the 
detection of the disease when the condition is obscure. 

A contmbutioa to the chemotherapy of tuberculosis.—Mrst experimental 
report,' G. Koga {Jour, Expt Med,, $4 (1916), No. 2, pp. 101-147, pis. 5). —De¬ 
tailed experimental results of the treatment of tuberculous guinea pigs with 
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albumin-free tnberculin, iodotubercuiin, and compounds prepared from copper 
salts and cyanids^ designated as liquids A, B, C, and D, are reported. 

The effect of a single injection of tliese liquids upon tbe tuberculous lesions 
was found to be either negative or inconspicuous. After repeated injections, 
however, the congestion and leucocytic infiltration about the lesions decreased 
markedly, the cheesy material resulting from degeneration of the lesions and 
other degeneration products appeared to he in a process of absorption, and 
young connective tissue was being actively produced in the periphery. 

While these changes were taking place the number of the bacilli was also 
being reduced until finally they could no longer be detected on microscopical 
examination. “Hence it appears that while the preparation may lack bac¬ 
tericidal action in vivo powerful enough to destroy all the bacilli at one injec¬ 
tion, yet repeated infusions may nevertheless bring about the destruction of 
all the bacilli and the modification of the tubercular lesion into that of the 
suspended stage or even into the healed condition. Whether, therefore, the 
preparation brings about these results directly by killing the bacilli or indi¬ 
rectly by favoring the healing processes of the body, nevertheless it has power 
to inhibit the growth of or annihilate entirely the bacilli in vivo.” 

So far as microscopic examination wms concerned sterility of the tissues 
'was obtained. Emulsions of the various organs of treated animals injected 
into healthy animals did not, however, yield consistent results, so that abso¬ 
lute sterility in all animals was not obtained. 

A contribution to tlie chemotlierapy of tuberculosis.—^First clinical report, 
G. Koga {Jour, Ewpt Med., {1916), No, pp, 149-186, pis. 6, figs, 29 ),— ^A 
number of cases are reported in detail which indicate that the preparation 
“liquid I)noted above and designated as “cyanocuprol,” “greatly improves 
or apparently cures pulmonary and surgical tuberculosis in the first and second 
stages, and that it seems also to produce beneficial effects upon the disease in 
the third stage.” 

It is indicated that the duration of the beneficial effects must be established 
more definitely by further observations. 

The etiology of bovine metritis, B. EoGiisfB: {Aetiologie der Metritis beim 
Eimie, Inmig. Biss., U-niv, Bern, 1914, PP- —^The author briefly reviews the 

classification of uterine diseases as arranged by earlier investigators, and dis¬ 
cusses the general considerations in regard to endometritis, puerperal infec¬ 
tion and intoxication, etc. The etiology of uterine infections, bacteria found 
ill the bovine genitals, investigation of a number of cases of metritis, the relation 
between metritis and post-partum polyarthritis, and the serum treatment of 
uterine diseases are also discussed. 

It is concluded that the previously accepted classification of the various forms 
of metritis is a purely clinical one. Considered from the etiological standpoint 
there is really no difference between the various forms. They are considered 
to be caused by the same micro-organisms, and under the term metritis every 
infection of the uterus (plus its contents) should be included. There are 
always a greater or lesser number of viimlent organisms present in the uterus 
’^vliich exercise their pathogenic influence either by local action on the tissues, 
by the production of a general toxemia, or by a combination of both. Post¬ 
partum polyarthritis is considered always to be secondary and the result of 
an earlier uterine infection by specific organisms. 

Serum treatment in metritis, especially the Injection of Bfreptococem 
pgogems antiserum as a prophylactic after difficult parturition and also as a 
curative agent in active infections, is recommended. 

A bibliography of 69 references is included. 
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Bacterium pyogenes associated 'with a case of multiple arthritis in a hog, 
A. E. Waed {Ads, in Jour. Bact, 1 (1916), No. i, p, 114). —is pointed out that 
polyarthritis of swine is frequently encountered in post-mortem inspection of 
meat B. pyogenes was isolated in pure culture from a case showing various 
stages of articular involvement from the early stages of synovitis to later stages 
showing erosion of articular cartilage, exostosis, and anchylosis of the Joints. 

Swine erysipelas and hog cholera, A. A. Feeeeiba {Doen^as Ruhr as ilos 
Suinos 6 a Feste Suifia. Lisbon: Assoc. Cent. Agr. Portuguesa^ 1915^ pp. S2, 
figs. 6). —^TMs pamphlet briefly enumerates common and rare contagious dis¬ 
eases of swine in Portugal and briefly discusses swine erysipelas. Hog cholera 
in regard to its prevalence, morbidity, diagnosis, infectivity, and immunization 
(simple or simultaneous vaccination) is also discussed. 

Agglutinins in hog-cholera immune serum for Bacillus suipestifer, H. 
Wehebein {Jour. Infect. Diseases^ 19 {1916), No. 8, pp. 44^-4Jl )*—^Tabular 
data of the agglutinins for B. suipestifer in 100 hog-cholera immune sera, in the 
sera of S normal pigs, and in 8 sera of virus pigs are submitted. An experi¬ 
ment to ascertain the connection betw^een the agglutinin titer for B. suipestifer 
and the antibodies in a hyperimmune serum is also reported. 

Further studies on the -virulent salt solution used in the production of 
hog-cholera serum, W. S. Bobbins (Jour. Infect. Diseases, 19 (1916), No. 5, 
pp. 7d8-71i).—^Experimental data reported indicate that “virulent salt solu¬ 
tion is not nearly so virulent as virulent blood, and that while it is efficient in 
hyperimmunizing by the subcutaneous method it would no doubt be imprac¬ 
tical in the intravenous method because of the difficulty of injecting enough 
of it intravenously to produce very potent serum. Even if it is used in mix¬ 
ture with virulent blood the amount of the mixture required to produce good 
serum would he unusually high.” 

See also a previous note by Graham and Himmelberger (E. S. R., S4, p. 680). 

Lameness of the horse, J. Y. Laceoix {Chicago: Amer. Jour, Vet Med-., 1916, 
pp. 271, figs. 62). —The first section (pp. 15-35) of this work deals with the eti¬ 
ology and occurrence of lameness; the second section (pp. 87-53) with iliagnostic 
principles; the third section (pp. 55-lSS) with lameness in the fore leg; and 
section four (pp. 185-261) wdth lameness in the hind leg. 

The ©Sect on horses of feed heavily inoculated with Bacillus coli isolated 
from oat hay, B. Geaham and L. B. Himmelbeegee (Abs. in Jour. Bact., 1 
(1916), No. 1, pp. 115, 116). —Studies reported by Rogers, Clark, and Evans 
(E. g. B., S8, p. 631) on the occurrence of the colon bacteria on grains led the 
authors to conduct investigations with a view to discovering a type pathogenic 
or virulent for live stock (see E. S. B., 34, p. 681). 

“In no case were we able to produce death by feeding, but the condition 
in the experimental horses was such as to suggest that feeds contaminated 
extensively with colon bacilli lower animal vitality and render the animal 
more susceptible to other injury. ... It is evident from these observations 
that the occurrence of B. coli as isolated from grain which was the causative 
factor of so-called ‘ forage poisoning ’ bears no primary relation to the disease 
resulting from the feeding of the oats, hut from a sanitary standpoint it seems 
advisable to protect animal feeds from B. coli contamination in so far a‘s 
possible.” 

Sclerostome parasites of the horse in England, I, G. L. Boiteengee (Parasi* 
Mog% 8 (Wm, 3vt>. PP* 4^0-435, pi. 1, figs. 7).—This first part deals with 
three species of the genus Triodontophorus, of which two are described as new 
to science, and one species of the genus Oesophagodontus. A bibliography of 
19 titles is included. 
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23”otes on tlie Mstopathology of the intestines in yoting^ cMcks infected 
witli Bacterinm pnlloninij G. E. Gage and J. F, Maetin (Jour. Me4, Research, 
34 (1916), A'o. 2, pp. 149 - 155 ).—** In this experiment, using eiiltnres from several 
sources, without exalting their virulence, it was possible to produce typical 
baccillary white diarrhea. Death resulted from three to ten days after the 
inoculation. 

“ Stained sections were made from various levels of the intestinal tract of 
all dead birds. From the study of the sections there vras revealed marked 
injury to the mucosa, associated with hyperemia, hemorrhagic exudation, and 
leucocytic infiltration. In the individuals in which the disease had run a 
longer course there are. exhibited processes of regeneration. There is in many 
instances a thickening of the intestinal wall. There is a marked fibroblastic 
proliferation, and wherever there is any of the coliiiiinar epithelium intact 
there is active secretion of mucus. Therefore, with these pathological condi¬ 
tions associated together, and repeated observations confirming them, it is 
evident that the important histopathological conditions in the intestines in 
young chicks dead of B. puUorum infection correspond to either an acute or 
beginning chronic condition of catarrhal inflammation.” 

The poisonous effects of the rose chafer upon chickens, G. H. Lamsox, Jk, 
(Jour. Anier. Assoc. Imtr. and Invest Poultry Husb., 2 {1916), Ro. 9, pp. 65, 
66 ).—Previously noted from another source (E. S. B., 35, p. 489). 

EUEJlL EITGIIEERIFG*. 

The flow of water in wood-stave pipe, F. C. Sgobetst (U. B. Dept. Ayr. BnL 
376 (1916), pp. 96, pis. 14 , figs. 7).—^This is a report of 64 experiments on the 
flow of water in 16 different wood-stave pipes ranging in diameter from 8 in. 
to 13.5 ft, and of the collection and analyses of available records of all previous 
experiments of a similar character by others. In the experiments 13 of the 
pipes ranged from 8 in. to 4 ft in diameter; one was 6.5 ft, one 12 ft., and one 
13.5 ft in diameter. Six pipes were of the machine-banded type, put together 
in lengths, and ten were of the continuous-stave type. Mean velocities ranged 
from less than 1 ft per second to more than 8 ft. per second. 

The analysis of all experiments reviewed, which combined reached a total of 
286, indicated that an exponential formula most nearly applies to the flow of 
water in wood-stave pipes. It was found “ (1) that Kutter’s formula with a 
constant value of fh does not apply to flow in wood-stave pipes running full, (2) 
that n decreases with an increase in velocity in a given size of pipe and increases 
with the size of pipe for a given velocity, varying from less than 0.01 for small 
pipes at high velocities to more than 0.014 in large pipes, (3) that this varia¬ 
tion in % is so marked and complicated as to render the use of Kutter’s formula 
inadvisable.” On the basis of the analysis a ne%v formula for flow of water in 
wood-stave pipes either jointed or of continuous stave construction is presented 
as follows: 




becoming 


„ 7.68F*®_0.419Fi*8 

^1.17 ““ X>l.i7 

In this formula E = the friction loss per 1,000 linear feet of pipe, T = mean 
velocity of water in feet per second, d — the mean inside diameter of the pipe in 
inches, and D = the mean inside diameter of the pipe in feet, It was found 
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that the application of this formula “ meets (witliin 1 per cent) the mean of all 
observations and the mean capacity of all wood pipes upon wliicli experiments 
have been made.” 

General conclusions regarding the capacity of wood-stave pipes are drawn 
as follows: '‘A very conservative factor of safety should be used where a guar¬ 
antied capacity is to be attained. . . . The data now existing do not show 
that the capacity of wood-stave pipe either increases or decreases with age. 
This statement does not consider sedimentation, a purely mechanical process. 
If silted waters are to be conveyed, the pipe should be designed for a working 
velocity of from 5 to 10 ft. per second. If sand is present in the w^ater, the 
design should be for a velocity of about 5 ft per second, which will be high 
enough to carry out a large part of the sand and at the same time not so high 
as to seriously erode the pipe. The better method is to remove the sand by 
sumps or other means. Air should be removed from the intake end of every 
pipe line, especially when the capacity load is approached. Wood pipe will 
convey about 15 per cent more wuater than a lO-year-old cast-iron pipe or a 
new riveted pipe, and about 25 per cent more than a cast-iron pipe 20 years 
old or a riveted pipe 10 years old.” 

An appendix devoted to abstracts of descriptions of experiments made by 
agencies other than the Division of Irrigation Investigations of the U. S. 
Department of Agriculture is included, together with a discussion of the flow 
of water in w'ood-stave pipe, by G. S. Williams, T. A, Noble, D. 0. Henny, 
B. A. Moritz, E. W. Schoder, and L. M. Hoskins. 

New method of deriving weir formulas, T, R. Running {Engin» News, 76 
(1918), No. 15, pp. 695, 696, figs. i). —^A new method of determining the rate of 
flOTV of water over weirs, especially adapted for experiments on the flow of 
water through pipes. Is described as developed at the University of Michigan. 

The main advantage of the method is that it requires only a single experiment 
for determining the rate of flow of water over a weir for different heads and is 
applicable to weirs of high as well as of low heads. The apparatus for record¬ 
ing the time and head is described, and the derivation of the weir formula on 
the basis of head and time is mathematically presented. 

Design, of small lined canals {Jour. Electricity, 37 (1916), No. 15, 2 }p. 279, 
280, figs. 3 ).—Curves showing the carrying capacities of small wooden flumes 
In second feet, miner’s inches, and gallons per minute are given. The flumes 
vary in area of wmter cross section from 0.5 to 3 sq, ft. and have a fall in 
feet per 1,000 ft. of from 0.5 to 20. The curves .are based on a value of “ n ” in 
Rutter’s formula of 0,015. “ The carrying capacity of small concrete flumes or 
lined ditches can also be obtained from these curves, as there is usually little 
difference in the friction factor,” 

Surface water supply of Pacific basins in Washington and upper Columbia 
River Basin, 1913 (U. B, GeoL Burvey, ’Water-Bupplg Paper 362-A (1916), pp. 
YIA-264^ pis. 2). —^TMs report, prepared in cooperation with the States of Wash¬ 
ington, Montana, and Idaho, presents the results of measurements of flow made 
on the Qiiiiiault River, Puget Sound, and upper Columbia River drainage basins 
during 1913. 

Rogue River Valley Project and Willamette Valley Investigations, .T. T. 
Whisti.ee and J. H. Lewis (Oreg. Cooper. Work, Dept Inf. U. B. Reclam. Berv., 
1916, Feh., pp. Ill, pis. 15). —^This report was prepared in cooperation with the 
State of Oregon. The part covering the Rogue River Valley Project deals with 
the Irrigation and water supply of that portion of the Rogue River Valley above 
Tolo, and more especialy the area in the immediate vicinity of Ashland and 
Medford. The average texture of soils of the area is that of .a clay loam. 
“A duty of 1.5 acre-feet delivered on the land has been adopted. It is based 
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on tlie assumption that fruit will always be the predominating crop in the 
valley. , . . 

“ The Willamette Valley investigations relate to no particular project in 
the drainage area of Willamette Kiver, but were made to locate in a general 
way any projects which existing conditions might render feasible and to look 
into the possibilities of developing the known productive qualities of the 
valley soils by irrigation, either through pumping or by storing the waters 
of tributary streams and distributing by gravity to the lands. The lands 
whose irrigation possibilities were examined extend from Canby at the mouth of 
Moialia Eiver to the head of Willamette River above Cottage Grove and in¬ 
clude the area in the immediate vicinity of Portland. It w-as found feasible 
to irrigate approximately 100,000 acres at the present time. . . . The average 
economic duty of water -which seems to be indicated for the valley as a 
whole is S in. delivered to the land, varying with local conditions of soil and 
crops. . . . Drainage is found to be one of the important features in connec¬ 
tion with any proposed irrigation in the valley and must be included in any 
consideration of practical construction and cost.” 

John Day Project: Irrigation and drainage, J. T. Whistles and J. H, Lewis 
{Oreg, Cooper, Work, Dept, Int, U. S, Reclam, Serv., 1916, Feb., pp, 185, pU, 
47 ).—This report, prepared in cooperation with the State of Oregon, presents 
the results of Investigations consisting of the following: “(1) Detailed survey.s 
and estimates of the main project considered, which provides for the irrigation 
of 122,000 acres by storage of 112,000 acre feet of wmter at Dayviile Reservoir 
and 13?1,000 acre feet at Garty Reservoir, and requires about 75 miles of supply- 
canal diverting from John Day River 17 miles below Thirty Mile Greek. The 
estimated cost of this development is approximately $125 per acre. (2) Recon- 
noissaiice surveys and estimates to determine the practicability of diverting 
waters of the north fork of John Day River into Columbia River basin, looking 
toward the irrigation of Shutler Plats and any other lands which it might he 
found feasible to cover. ... (S) Consideration of plans to irrigate the land 

within reach by pumping from Columbia River. The estimated cost of the 
clieapest pumping project considered is $52 per acre for 50,000 acres, with an 
annual charge for operation and maintenance of about $8.50.” 

** The lands considered in the irrigation development proposed lie along Colum¬ 
bia River between John Day River on the west and Umatilla River on the east, 
and are in Gilliam, Morrow, and Umatilla counties, Oregon. . , . The minimum 
riin-oT of record of John Day River at McDonald is 737,000 acre feet, and the 
average for 11 years of complete record is 1,433,000 acre feet, all of which would 
be available for storage..., 

“ The soils are generally of a sandy character. Of the 122,000 net acres 36 
per cent is regarded as very desirable for irrigation. This soil averages from 3 
to 5 ft. in depth and is underlaid -with hardpan or some Impervious material 
Fifty-five per cent is fairly desirable for irrigation, the soil averaging from 
2 to 3 ft. in depth and being generally underlaid by basalt. Nine per cent is 
not attractive for irrigation at the present time, the soil consisting of coarse 
sand with some silt to a depth of about 12 in., increasing to clean coarse sand 
of unknown depth. . . . 

“A duty of 3 acre feet per acre has been adopted, based on the assumption 
that from 30 to 40 per cent of the irrigated land will be used for the growing of 
fruit, berries, and vegetables, and that 10 per.cent will be taken up by roads 
and building space. Some of the land will require an amount of water greatly 
in exeesKS of 3 ft., but it is believed that this amount will be found ample for the 
mean use when the project is fully developed.” 
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The type of colon bacillus occurring in surface waters, L. A, Rogers (Ahs. 
in Jour, Bact., 1 (1916), Uo, 1, p. 82; Cliem, Ahs., 10 {1916), No. 16, p. 2115).—A 
collection of 137 cultures of tlie colon type isolated from waters of greatly vary¬ 
ing degrees of contamination was separated into two distinct groups. One of 
tliese included about one-tliird of tlie cultures and was evidently identical 'witb 
the type wliicli has been found to include from 95 to 99 per cent of the colon 
bacilli of bovine and human feces. This type was found occasionally in springs 
in w^hich there was no evident source of contamination, but was especially 
abundant in rivers and streams usually considered to be polluted with sewage. 

The second group Avhich occurred in practically all Avaters examined was 
identical Avith a type which, while it responds to all of the usual tests for 
Bacillus coU, occurs in feces in relatively small numbers. Cultures isolated from 
gi’aiiis belonged almost exclusively to this type. The significance of this type 
in water can not he determined, but the characteristic fecal colon type can be 
demonstrated in polluted Avater with reasonable certainty. 

Running water possible for every country home, R. TJ. Blasingame {Ala, 
PolytecJi. Inst Ext Serv. Circ. 4 {1916), pp. 31, figs. T).—This circular describes 
and illustrates five water-supply systems especially adapted to Alabama farm- 
home conditions and varying in price from $18.50 to $126.14. “Each system 
has been so designed as to allow the addition of further equipment at any time 
funds may become available.” Bills of material are also included. An arrange¬ 
ment whereby the water tank may be placed on a concrete or tile silo is de¬ 
scribed. “ This practice is becoming rather general in Alabama, and is econom¬ 
ical, in that it eliminates the expense of a toAver.” 

Eirst report of the state engineer of New Mexico, J. A. French {Rpt Btate 
Engin. N. 3Iex., 1 {1912-1914), pp. 120, pis. 15). —^Tliis report coA^ers the period 
July 12, 1912, to Dec. 1, 1914, and is divided into two main sections. One re¬ 
lates to the supervision of the work delegated to the State Highway Commission 
from the time it superseded the Territorial Road Commission, September 8,1912, 
and includes the work accomplished and contemplated, Avitli a statement of the 
receipts and expenditures of funds by the commission; and the other concerns 
the Avork of the state engineer, as provided by Iuav, relating to irrigation, hydro- 
graphic surveys, poAver projects, pumping plants, steam gaging, Carey Act 
projects, irrigation districts, improA^einent to the Rio Grande, street paving in 
Santa Fe, the capitol sewer system, and well digging on state lands. 

Annual report of the state engineer and surveyor of the State of New York 
for the fiscal year ended September 30, 1915, F. E. Williams {Ami. Rpt 
State Engm. and Surveyor N, T., 1915, mis. 1, pp. 378, pis. 75; 2, pp. 428, pis. 
10). —^This report deals Avxth the work and expenditures of the state engineer’s 
office for the year 1915, and reports the results of measurements of flow made 
on streams in the State during 1915. 

Third biennial report, State Road Commission 1913-14 {Blen. Rpt. Stats 
Road Com. Utah, 3 {1913-14)t PP- 297, pis. 33, figs. 89). —This report summarizes 
the engineering and other work and expenditures of the commission for the 
years 1913 and 1914. 

[First annual report State Road Bureau West Virginia], A. D. Williams 
ET AL. (law. Ept state Road Bur. W. Va,, 1 {1914), PP- 397, pis. 25, figs. 12). — 
This report for the year ended June 30, 1914, embraces tables of costs, cost 
data, expenditures, and assessments of counties on which road taxes have been 
levied, and the amount of tax raised in each of the funds by districts and by 
counties, also opinions of the attorney general on subjects of law pertaining to 
roads, orders pertaining to bonds, and a brief description of the road work being 
clone in the State. 



19173 


EUEAL EJ^GINEEBIK-G. 


285 


''Hew road laws of Oklalioma as passed by tbe leg-islatiires of 1915 a.nd 
1916 {Oldahoma^ City. Okla.: The Boardman Co., 1916, pp. 80, pis. 2). —Tlie text 
of the laws is glTen. 

Road maintenance and its significance, E. W. James {U. k>, Senate, 64- 
Conp., 1. Sess., Doc. 4'20 (1916), pp. 8). —This is an address delivered at the 
seventh annual convention of the Southern Oommercial Congress. 

The construction of roads and pavements, T. R. Agg (Acar York: McGraw- 
Mill Book Co., 1916, pp. TII-j-482, pi 1, figs. 115; rev. m Engin. Rec., 74 {1916) y 
Mo. 14 , p.-41S). —Tills book is a concise presentation of appro’red practice in the 
construction of roads and pavements and of the principles involved, and includes 
numerous tables and tj’pical designs and specifications. It contains the follow¬ 
ing chapters: 

The development of iiiglnvay systems, surveys and plans for roads and pave¬ 
ments, the design of rural highways, the construction and maintenance of earth 
roads, testing nonbituminous road materials, sand-clay roads, gravel roads, 
water-bound macadam roads and pavements, concrete roads and pavements, 
vitrified-brick roads and pavements, wood-block pavements, stone-block pave¬ 
ments, bituminous road and pavement materials, dust layers and bituminous 
carpets, penetration and mixed macadam roads and pavements, sheet asphalt 
and asphaltic concrete surfaces, selection of type of surface for rural highways, 
selection of type of pavement surface, the design of pavements, and tests for 
bituminous road and paving materials. 

Should -wider joints be provided in concrete roads laid late in the season? 
H. S. Tan Scoyog {Engin. Rec., 74 (1916), No. 16, pp. 465, 466 , figs. 2 ).—^The re¬ 
sults of an inspection of 2,071 joints of i-in. width in a concrete road built In 
October and November, 1915, are reported. The concrete is of 1: li: S mixture 
and the joints w-ere spaced 35 ft. apart. It was found that in July, 1916, 94 
per cent of the joints caused no perceptible jar to traffic, 4 per cent caused a 
noticeable jar, and 2 per cent caused a serious jar, some being raised as much 
as 21 in. All joints causing a serious jar were found to. be inclined from 
vertical. Ninety-eight per cent of the joints which heaved seriously were in 
sections laid later than October 15. 

It is likely that owing to the low temperature at wffiich the concrete wms 
laid, the unusually w^et w’eather which prevailed during the fall of 1915, and 
the unusually wet and cold w^eather in the spring of 1916 the concrete did not 
set up properljv There was not the usual contraction due to the drying out of 
the excess water of mixing. . . . There was not sufficient space between slabs 
to take care of the expansion due to the increase of temperature in the early 
summer. ... It would seem that, if for special reasons w’ork must be con¬ 
tinued late in the fall in sections with climatic conditions similar, there should 
be wider joints provided in the later work, as well as special precautions as to 
workmanship,” 

General specifications for concrete bridges, W, X Watson {New York: 
McGrmV’EiU Book Co., 1916, 3. ed., pp. 70, figs. S ).—Specifications for tx>th 
municipal and rural bridges are given. 

Concrete and reinforced concrete, W. L. Webb and W. H. Gibson {Chicago: 
Amer. Tech. Bog., 1916, pp. IAI]-T2#, figs. T2S ).—This is a condensed practical 
treatise on the problems of reinforced concrete designs and construction, in¬ 
cluding chapters on composition and treatment, c*hai*acteristics and properties 
of concrete mixtures, mixing and laying concrete, waterproofing concrete, pres¬ 
ervation of steel in concrete, fire-protective qualities of concrete, steel for rein¬ 
forcing concrete, general theory of flexure in reinforced concrete, practical 
calculation and design of beams and slabs, T-beam construction, simple footings, 
78786°—No. 3—17- 7 
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compound footings, piles, retaining walls, culverts, girder bridges, concrete 
building blocks, fence posts, silos, concrete walks, concrete curb, concrete 
construction work, and flat-slab construction. 

Calciuin cMorid hastens seasoning of concrete {Mngm. Mec., Ilf {1916), Ho. 
9, pp. 266, 267, figs. S). —Tests conducted at tiie U. S. Bureau of Standards, 
under tbe supervision of R. J. Wig, of the 1:3 standard sand mortar showed 
that the rate of hardening was accelerated by the addition of calcium diloritl. 
It also increased the strength at 24 hours by from 155 to 230 per cent and at 
48 hours by from 173 to 190 per cent over the strength of mortar containing no 
calcium chlorid. The best percentage of calcium chlorid to use for all propor¬ 
tions of concrete was from 3 to 4 per cent of the weight of the mixing water. 
The increase in strength at 48 hours thus obtained varied from 14 to 275 per 
cent for the 1:2:4 mix and from 11 to 110 per cent for the 1:1.5:3 mix. 
In all but one case the concretes mixed with 4 per cent of calcium chlorid 
showed a greater strength for both mixes than for plain concrete, these results 
being consistent, though variable, for all the ages tested up to 30 days. This 
acceleration in strength is believed to be due to the more complete hydration 
of the silicates and aluminates in the setting of the cement. 

‘‘The use of calcium chlorid increases the cost of concrete by 12 to 15 cts. 
per cubic yard. For best results it is important that the concrete be mixed to 
a quaking, but not fluid, consistency. Calcium chlorid should be used with 
caution for reinforced concrete construction, as it tends to accelerate any 
corrosion of the steel which may occur.” 

Tensile strength of Portland cement mortars containing lime, M. O. Fullek 
{Goncrete {Detroit, Mich.}, 9 (1916), No. 3, pp. 89-91, figs. 7).—^Nine series of 
tests of the tensile strength of Portland cement mortars with and without 
hydrated lime are reported. Cement paste and 1:3 mortar of both normal 
and working consistencies and 1:3 mortar of working consistency containing 
2:5, 5, 7.5, and 10 per cent of hydrated lime were tested after storage under 
water, in laboratory air, outdoors exposed to the elements, in air and water, and 
in moist clayey soil. 

It was found that “so far as specimens stored under water or in ground 
are concerned, the presence of lime increases the tensile strength. As compared 
with the above two kinds of storage ... a storage of test specimens in dry 
air shows that for 21 days mortar containing no lime developed the greater 
strength. After 21 days the mortars containing lime showed an increase in 
strength, while those containing no hydrate decreased or remained nearly con¬ 
stant* . . . An addition of hydrated lime up to 10 per cent of the cement not 
only Increases very considerably the plasticity of the mortar but also increases 
the tensile strength,” 

The economical brick mortar {Cement and Engin. Nems, 28 {1916), No. 9, 
pp. 192, 193). —Experiments conducted by J. S. Macgregor at Columbia Uni¬ 
versity with seven different sets' of nine piers, 8 by 8 by 84 in., constructed 
of hard-burned face bricks and common bricks bound with cement mortars of 
different proportions and containing varying amounts of hydrated lime, are 
reported, the purpose being to determine to what extent hydrated lime may 
replace cement in the mortar without reducing the factor of safety under 
practical conditions. The results are shown in the following table: 
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Crmhinff tests of cemented hricl: piers. 


Mixtures used—proportions 

Crushed 
after 7 

Crushed ! Crushed : 
after 2S \ after 3 i 

by volume. 
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days. 
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Crushing 
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Cement. ; Sand. 
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per j| 



square 
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inch. 

inch. 
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1 
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1.00 i 3 
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2, S40 

2,840 1 
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0.10 

3.0S0 i 
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4.435 

.85 1 3 

. 15 

2.S90 1 

3,230 

4,300 

.75 3 ’ 

.25 

i 3,120 

3,470 

4.170 

.50 ! 3 

.50 

i 2.760 

3,100 

3,820 

.25 i 3 i 

.75 

1,945 

1 2,370 i 

2,720 

.1 3 

i 

1.00 

i 

i 1,535 

! 1,870 ; 

1 : 

1,915 


“Tbe results of tliis investigation unquestionably determine that hydrated 
lime has a greater value in brick masonry than it is generally given credit for 
having/' “Assuming the market price of Portland cement and hydrated lime 
to be the same, pound for pound, specifications calling for mortar to be com¬ 
posed of 50 lbs. of Portland cement, 20 lbs, of hydrated lime, and SOO lbs. of 
sand (approximately 0.5 cu. ft. Portland cement, 0.5 cu. ft hydrated lime, and 
3 cu. ft. of sand) will not only give a much higher structural value, but will 
also make a saving of 30 cts. on every dollar spent for the cementing mixture in 
brick mortars.” 

Handbook of practical smithing and forging, T. Moobe (A'ew; Jorh: Spon 
d CJimiherlam, 1914, PP* IVIJ+^S, figs, 4^‘i).—^This is a practical treatise on 
the arts of smithing and forging, in which the author first deals with forges, 
hearths, hammers, forging machines, presses, iron and steel, and testing, and 
then devotes considerable space to a description and discussion of practice in 
general forging and smithing, including a summary and explanation of technical 
terms, expressions, and phrases. Tables of handy data are appended. 

Gas-engine principles, R. B. Whitman (Neia Yorh and London: D. Appleton 
S Co., 1915, pp. —This is a semitechnical treatise on the 

handling, care and maintenance of small stationary gas engines and contains 
the following chapters: Gas-engine principles; engine types; engine parts; 
valves and valve mechamsm; carburetion; ignition and electrical principles; 
electric generators; make-and-break systems; jump spark ignition system; lubri¬ 
cation and cooling; power, care, and maintenance; causes of trouble; effects of 
trouble; and testing for trouble. 

Tractor engines, W. J. McTickeb {Gas Engine, 78 (1916), A“o. 7, pp. 333- 
336 ).—In considering the requirements necessary to meet the conditions in 
power farming, it is pointed out that a successful tractor engine must have the 
following qualifications regardless of its type: 

“ It must be so constructed that it can develop its maximum horsepower con¬ 
tinuously without self-destruction. The elements of limited overload must be 
eliminated because it can not be controlled. It must start and operate without 
undue loss of time and must do a season’s work wuth ordinary care and without 
the services of an expert. ... It must develop its rated power economically, 
and operate successfully wnth the kinds of fuel common in the locality where 
it Is to be used.” 

A novel cooler for internal combustion engines (ScL Anier. Sap., 82 {19M), 
Wo. 2123, p. 165, figs. 2 ).—cooler designed for the efficient and rapid trans- 
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ference of beat between two Enid a one of whicli (air) is in tiie gaseous and 
tlie Ollier in the liciiiid state, is described and illustrated. 

The liciuld to be cooled is contained in a tank in which a number of cooling 
cylinders rerolve. These cylinders are built of galTanized steel sheeting wound 
in the form of a spiral, the whole forming an enormous cooling surface in a 
Tory .small space. The lower portion of the cylinders dips in the tank con¬ 
taining the liquid to be cooled and air is passed through the annular spaces 
of the upper half.” 

Carburetion, E. E. Dean {Gas Engine, IS {1916), No. 7, pp. 340-3/f3. fig. i).— 
It is pointed out in this report that in order to burn kerosene or lower grade 
distillates efficiently a carbureter is necessary w'hich is capable of “ delivering 
to the manifold, a thoroughly saturated charge, having the correct air-fuel ratio 
for all velocities, [and a] manifold capable of transporting this charge without 
change of mixture proportions and delivering it to the combustion space. 

“ To overcome the temperature losses due to vaporization and expansion, and 
assist atomization and vaporization, we must increase the temperature of the 
intake air. To prevent deposition of the fuel molecules, along the sides and 
bottom of passages, resulting in an impoverished mixture, we must apply heat 
to these surfaces. 

“ It is advisable to apply a limited amount of heat to the fuel supply to raise 
its temperature slightly above its vaporization point.” 

Official tests of mechanical cultivation (Jour, Agr, Prat., n. ser., 29 (1916), 
No. 17, pp. 290, 291). —Plowing tests in light soil of a 4-wheeIed tractor with a 
4-cylincler engine are reported. The weight of the tractor was about 6,650' kg., 
of which about 2,000 kg. was on the front wheels. 

When plowing a furrow 15 cm. deep and 2.42 meters wide at a speed of 3,240 
meters per hour, it was found that 4,902 square meters were plowed per hour 
with a fuel consumption per hour of 10.74 kg. and per hectare of 21.9 kg. 
When plowing a furrow 17.6 cm. deep and 2.4 meters wide at a speed of 3,132 
meters per hour, it was found that 4,784 square meters were plowed per hour 
with a fuel consumption per hour of 13.2 kg. and per hectare of 27.5 kg. 

Modern pigg:ery buildings, H. W. Potts and A. Bkooks (Agr. Ga.’Si. N. E, 
TiaJcs, 27 (1916), No. 8 , pp. 330-560, pi. 1, figs. 6 ). —Plans and details of a 
building especially constructed for the housing of pedigreed stock, with boar 
sties on one side of the passage only, are presented. 

The construction of silos, A. M. Ktjijsten (Cultura, 28 (1916), No. 336, pp. 
285-294, pis. 3). —Dutch practice in silo construction is described and illus¬ 
trated. 

EijEAi. mommies. 

The country town, IV. L. Andeeson (Neiv York: DouNleday, Page d Co., 
1914^ PP- III-h3&7 ).—This book endeavors to set forth the rural changes in their 
liistorical. scientific, and social aspects. The author concludes that there is 
no scleiitihe reason for the popular notion that the rural population is under 
a fatality of evil. Its future is thought to depend almost wholly upon the 
power of environment, education, commerce, and evangelization, and upon 
participation in the gi’eat movements of the age. 

The social survey: A bibliography, compiled by Z. L. Pottee (New York: 
Btimell Sage Foundation, 1915, pp. id).—Among the topics included in this 
bibliography relating to rural conditions are the purpose and method of Tural 
surveys, rural survey reports, and special reports regarding rural'health and 
schools. 

Trooeedings of the thirty-fifth annual session of the Farmers^ K'ational 
Congress of the United States (Farmers* Nat. Cong. U. S., Proc., 35 (1913), 
pp. [|J, figs. The addresses before the congress dealt principally with 
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rural organizatloas and cooperation, rural credit, social life on tiie farm, and 
allied topics. 

Value to farm families of food, fuel, and use of house, W. C. Funk {U. B. 
Dept. Ag}'. BuL 41 O {1916), pp. 3o, figs. 3 ).—Tlie data given in this bulletin was 
obtained from 14 different areas in as many States and were selected as more 
or less typical of conditions in those States. 

The results indicate that the average value of food, fuel, and use of house 
was .$642, of which S424 was furnished by the farm. The average value of the 
food per family was $448, and consisted of 5S per cent animal products, 25 
per cent groceries, 11 per cent vegetables, and 6 per cent fruits. Of the total 
amount, 5S per cent was furnished by the farm. The average value of the fuel 
was $62, wood comprising $36.30, coal $17.85, and oil $6.33, and 54 per cent was 
obtained from the farm. The average value of the use of the house was $132. 
Tlie annual value of the housework was estimated at $228, 95 per cent of which 
was furnished by the family. 

It was found that the average value of meats (other than poultry) consumed 
on the farm was $107.25, of poultry products, $55.40, and of dairy products, 
$98.36, Families living on their ovtl farms reported a higher consumption of 
food and a larger proportion of food derived directly from the farm than did 
those living on rented farms. The cost of board (as of hired hands) in food, 
fuel, and housework was shown to be $129 per year. Thirty-one per cent of 
this represented cash outlay. 

Losses from selling cotton in the seed, C. F. Cueswell (U. B. Dept. Agr. 
Farmers' Bui. 775 (1916), pp. 8). —^The author discusses the question on the 
basis of interviews with farmers, ginners, oil-mill men, and others, and on the 
study of seed-cotton marketing previously noted (B. S. R., 35, p. 793). A series 
of tables are Included, showing the prices of lint cotton, calculated from certain 
seed-cotton prices and certain lint percentages. 

The elevator movement in the Pacific northwest, H. T. Lewis (Jour. Polit. 
Econ., 2If (1916), No-. 8 , pp. 794-804). —^The author discusses the practice of 
shipping grain in bulk or in sacks, and the effects upon the methods of farm¬ 
ing and grain distribution. 

Report of the Bureau of Markets, 1915 (Rpt Bur. Alarkets INewton, Mass.}, 
1915, pp. 56, pis. 2, figs. 10). —^This report gives a brief history of the efforts of 
the city of Newton, Mass., to establish a local market and the results of three 
months’ operations. 

The Federal Farm Loan Act, W. B. Palmeb {Quart. Pubs. Amer. Btaiis. 
Assoc., n. scr., 15 {1916), No. 115, pp. 292-^12). —The author gives a brief his¬ 
tory of the circumstances leading up to the passage of this act and outlines 
its provisions. See also an editorial note (E, S. R., 35, p. 101). 

The farm loan primer (F. Trees. Dept., Fed. Farm Loan Bd. Circ. 5 
(1916), pp. 11). —This circular contains a series of questions wdiich have been 
most frequently asked about the Federal Farm Loan Act, and answers pre¬ 
pared by members of the board. 

^rational farm loan associa'tions {U. B. Treas. Dept., Fed. Farm Loan Bur. 
Circ. 1 {1916}, -pp. 4).—In this circular are briefly exiflaiiied the organization, 
management, powers, and limitations of the local loan association. 

How fanners may form a national farm loan association, {JJ. B. Treas. 
Dept, Fed. Fa-rm Loan Bur. Circ. 2 {1916), pp. 8 ). —This circular indicates the 
various steps necessary in forming an association to borrow money under the 
provisions of the Farm Loan Act. 

The Horth Carolina credit union, \V. R. Gamp {N. €. Agr. Ext. Se-rv. Circ. 13 
{1916}, pp. 11)*. —This circular contains a brief statement as to the purpose of 
the credit union and methods of organization. 
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Beport on tlie working* of cooperative societies in Bihar and Orissa for 
the year 1914-15 (Rpt. Work Coop. Soc. Bihar and Orissa, 1914-15, pp. 
53”fXU-|-4)*—This report gives a brief statement of the work of the different 
rural credit, agricuitnral, and nonagrlcultural organizations, as well as data 
as to the membership, receipts, disbursements, and capital of the different 
societies. 

The supply of ag’ricnltiiral implements by cooperative societies, B. G. 
Bust (Apr, Jour. Indm, 11 (1916), Fo. 2, pp. 205-209, inc.). —^Tliis article de¬ 
scribes the experience of cooperative societies in India in purchasing imple¬ 
ments to be rented to members of the organization. 

Cattle insurance societies, A. C. Chatteejeb (Agr. Jour. India, 11 (1916), 
Ko. 2, pp. lOS-111). —This article contains a brief description of methods used 
in insuring animals purchased by loans from the agricultural primary societies 
ill India. 

Binal report of the departmental committee appointed by the president of 
the Board of Agriculture and fisheries to consider the settlement and em¬ 
ployment on the land in England and Wales of discharged sailors and 
soldiers {Final Ept. Dept. Coin. Land Settlement Sailors and Soldiers ILondon], 
1916), pt. 2, pp. 39). —This report discusses the number of men withdrawn from 
agriculture to join the army, and methods to be used at the close of the war 
to attract men into agricultural occupations. This volume contains both the 
majority and minority reports. 

Panning and food supplies in time of war, R. H. Rew (Bpi. Brit. Assoc. 
Adv. Set, S5 (1915), pp. 760-769). —The author discusses the infioenee of home 
production and the relative proportion of the different products obtained by im¬ 
portation, also the changes wiiich have taken place under war conditions. 

Our food supply, C. Tuexor (London and Fete York: C. Scribner's Sons, 
1916, pp. JX-fi7i).—The author discusses the food supply in England and sub¬ 
jects relating thereto under the following heads: Present and suggested sources 
of food supply; present agricultural methods; new and improved methods; 
the laborer; small holdings; land settlement for ex-service men; education; 
and agricultural credit. 

[Report of the Oerinan food supplies committee] {Better Business, 1 (1915), 
No. 1, pp. 51-70). —^This anicle describes the functions of the committee in 
dealing with the production and distribution of agricultural products under 
war conditions. 

Vacant public lands on July 1, 1915, and July 1, 1916 (T. S. Depi. hit., 
Gen. Lund Off. Circs. 4^20 (1915), pp. 24: 4^4 (1916), pp. 24). —^These reports 
continue the information previously noted (E. S. R., 32. p. 390) and correct the 
data lip to July 1, 1916. 

Circular instructions relating to acquisition of title to public lands in the 
Territory of Alaska, compiled by C. Tallman (V. S. Dept. Int., Gen. Land Off. 
Cite. 491 (1916), pp. 89). —Tins circular contains a compilation of laws and 
regulations governing the acquisition of title to public lands in Alaska. 

Vermont farms (Esse^a Junction, Tt.: Tt. Bur. Pub. 11915], pp. I 40 , figs. 
16 ). —^Tiils report contains a detailed statement of facts and figures concerning 
the agricultural resources and opportunities of the State. 

Twenty-first biennial report of the Bureau of Agriculture, Babor, and 
Statistics of Kentucky (Bien. Rpt. Bur. Agr., Labor, mid Statis. Ky., 21 
(1914-15), pp. 530, ph. 32). —This report contains a statement showing for each 
county in the State the population, assessed acreage, value of land and im¬ 
provement, and a brief description of agricultural land and the type of'agri¬ 
culture practiced, and outlines the activities of the various branches of the 
bureau. 
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[Agriculture in Hawaii], (Rpt, Gov. Eaicaik 101^. pp. Q-12, 26-SO, 39-42^ 
47-31, 33~-o7). —^The subjects treated are the land problem, transportation, land 
settlement, the work of the Bnrean of Agriculture and Fisheries, and agri¬ 
cultural education. 

Grain statistics of Canada, 1914—15, B. Magux, W. D. Staples, and J. P. 
JoxES {Cmvada Ami. Rpt. Bept. Trade and Com., pt. 5 {1916), pp. ¥11-^320, 
pis. 5). —In this report is contained the report of the grain commissioners show¬ 
ing the amount of grain handled by the various Canadian elevators, daily, 
monthly, and yearly prices, and the activities of the different branches of the 
board in connection with the licensing of elevators and the inspection of the 
grain and elevators. 

[Agricultural statistics of Sao Paulo] (Bol. Dir. Indus, e Com. Sdo Paulo, 
7. ser., No. 6 {1916}, pp. 235-278). —^This report gives data showing the area, 
production, and trade of the principal agricultural products. 

Production and trade in agricultural products of Great Britain and Ire¬ 
land, 1915, J. J. L. Van Rij^ {Dept. Landh., Nijv. eri Handel INetlierlands), 
Terslag. en Meded. Dir. Landh., No. 1 {1916), pp. 106-157, figs- —1^ this re¬ 
port is discussed the relative importance of the home production and the im¬ 
ported agricultural products, and the sources of agricultural imports and 
prices. 

EourthL report of the board of agriculture for Scotland, R. P. Wkight et al, 
{Rpt. Bd. Agr. Scot. 4 {1915), pp. 59). —In this report is reviewed the work of 
the board during the past year. It treats principally of the progress in land 
settlement, agricultural education and research, and the agricultural problems 
due to the war. 

[Agricultural production in Austria, 1915] (Anhaufidchen und Eimteer- 
gehnisse in Osterreich ini Jahre 1915. Viemia: K, K. Aekerbamnimsferium 
1916, pp. 55). —^This report gives the area, production, and average yield of the 
principal crops in Austria and by minor subdivisions for 1915, with comparative 
(lata for earlier years. 

The recent development of German agriculture, T. H. Middleton {ADs. in 
Jour. Bd. Agr. lLcnid-on2, 23 (1916), No. 5, pp. 426-430). —In this article is given 
a synopsis eoraparing the efficiency of agricultural methods in England and 
Germany, and pointing out the differences in the results obtained. 

Agricultural statistics of British India, 1913—14, G. F. Shibeas {Agr. 
Stalls. India, SO {1913-14), I, pp. X4-415, pis. 5). —This report continues the 
information previously noted (E. S. R., 34, p. 92) by adding data for the crop 
year of 1913-14. 


AGEIGUITTJEAL EBUCATIOH. 

Agricultural and industrial education, consolidation of schools, training 
and supply of teachers, courses of study, physical and moral education, with 
recommendations {Rpt. Saskatchewan Ed. Com., 1915, pp. 203 ).—Part one of 
this report of the Saskatchewan Educational Commission, which was appointed 
May 9, 1912, contains (1) a report on the present status of agricultural educa¬ 
tion in Saskatchewan; accounts of what is being done in agricultural instruc¬ 
tion in Alberta, Manitoba, Ontario, Michigan, Massachusetts, Wisconsin, Eng¬ 
land, Scotland, Prance, and Belgium, including a summary of legislation in 
eight States; and descriptions of typical agricultural schools in the United 
States and Australia; and (2) a similar account of the present status of in¬ 
dustrial education, including instruction in home economics. A bibliography 
on agricultural and industrial education, etc., is among the data appended. 
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The commisston recommends that in Saskatchewan agricultural and indus¬ 
trial education be amplified and extended hy the use of existing agencies, viz, 
the public, high, and normal schools, and the university, including the 
agricultural college. It advocates (1) systematic efforts to introduce nature 
study, school gardening, manual training, and elementary household science 
more generally into the public schools and to provide in the more advanced 
schools iiistnietion and training for the preparation of teachers and leaders 
in these departinents; (2) short courses in agriculture and elementary science 
during vacation periods? where necessary, to be given in rural schools by 
traveling expert instructors; (8) the establishment of industrial evening schools 
in villages and towns; (4) provision in high schools for short winter courses 
in agriculture and instruction in advanced manual training and household 
science and such specialized form of industrial work as may he deemed ad¬ 
visable; (5) initial anrl annual grants and expert direction for work in public 
and high schools in school gardening and agriculture, household science, man¬ 
ual training, and related branches; (6) increased facilities for instruction in 
school gardening and elementary agriculture, manual training, and elementary 
household science in the provincial normal schools; (T) the establishment in 
the university of a school of domestic science and a college of technology 
for a corresponding development of industrial education; (8) the acceptance 
of either agriculture or household science in lieu of physics or chemistry in 
the examinations for third and second class teachers’ diplomas and in the 
university at the junior matriculation examination; and (9) the appointment 
of expert district representatives to assist the department and college of agri¬ 
culture in promoting the welfare of rural communities. 

Part two deals with the supply and training of teachers, courses of study, 
textbooks in Saskatchewan, and the consolidation of schools in the United 
States, 

Ag^rieiiltural education in New South Wales, T. B. Sedgwick (Jonr, Bath 
mid Ifesf and South Comities Soe., 5. ser,, 10 {Wlo-lS), pp. 77-86). —^An ac¬ 
count Is given of the system of agricultural instruction in New South Wales, 
which affords an uninterrupted opportunity for students to pass successively 
through the primary school, the Hurlstone Agricultural High School, the ex¬ 
perimental farm and school, the Hawkesbury Agricultural College, and the 
university, where the degree of B. S. in Agriculture is awarded, thus qualify¬ 
ing for a Covernment inspectorship or other appointment. 

Agricultural education in the State of Victoria, Australia, C, K. Haukisox 
(Addresses ami Fme. yat. Ed. Assoc., 53' (1915), pp. 1154-1156). —This is a 
summarized statement of agricultural teaching in the primary state schools, 
technical schools, agricultural colleges and experimental farms, and extension 
teaching. 

Gardening and farming in the Philippine schools, N. H. PonE:uAN (Ad- 
dresses and Proe. Kat. Ed. Assoc., 53 (1915). pp. 1156-1159). —^The following 
phases of agricultural instruction in the Philippine schools are briefiy de¬ 
scribed; School gardening, special food campaigns, .settlement farm schools, 
farm schools, anti a giicultural schools. 

The development of the Philippine public-school system in cooperation 
with the home and in relation to industrial conditions, H. H. Millek (Acf- 
iresses md Froe. Nat. Ed. Assoc., 53 (1915), pp. 1116-1121). —^The growth of 
the system, the course.^ of study and their aim, including school gardening, 
farming, housekeeping, and household arts, and how the homes are reached,' 
are discussed. ^ 

Buxal science and school gardening, W. H. Johns (Dept Agr. mid Tech. 
Imtr. Irekmd Jour., 16 (1916), No. 3, pp. 441 - 454 , pis. //).—-The author dis- 
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cusses tlie reasons for adopting instruction in scliool gardening in public ele¬ 
mentary and Ollier schools in Ireland, the correlation of school gardening with 
other subjects, the training of teachers of school gardening, schemes of iii- 
struction, the plan of a typical garden, managing and cropping gardens, site 
and ecinipment, operations, etc. The syllabus in rural science, including scliool 
gardening, for the triiining of national school teachers at the Royal College 
of Science for Ireland, Dublin, and in classes at approved centers in a few 
selected counties is given. 

The author states that “perhaps the main distinction between the various 
British raid Irish schemes of school gardening lies in the fact that in Great 
Britain the subject is regarded mainly as a practical or handicraft subject, 
vciiereas in Ireland the Department [of Agriculture and Technical Instruc¬ 
tion], while insisting upon the practical side, has sought to coordinate it with 
the teaching of elementary practical science with the vieiv to maldiig it truly 
educational.” The general beginning of school garden vrork in Ireland dates 
from 1910, vrhen the department’s present scheme of rural science and school 
gardening v;as introduced. At present there are 150 schools in which the 
subject is taught by specially trained teachers. The schemes of instruction 
for the training of both teachers and pupils in national schools are very similar, 
and the subject may be said to center around the life study of a typical garden 
plant. Teachers of this subject in Ireland may earn small special grants as 
well as prizes. ^ 

High-schooi extension in agriculture, C. H. Lane (Addresses and Froc. Nad, 
Ed. Assoc., 53 (1915), pp. 1132-11S6). —The author includes under high school 
extension work in agriculture “ all educational efforts at the homes and on the 
farms of the people, and also such work at the school itself as is more or less 
temporary and that centers directly in interests away from the school.” He dis¬ 
cusses when and how such work should be undertaken by high schools and the 
training of teachers for extension work. 

Courses for training teachers should contain two essential elements, yIz, 
sound training in the science of agriculture and sound experience In the prac¬ 
tice of the art. It is deemed extremely doubtful whether the student training 
to become a liigh-school instructor in agricultural extension work “should be 
permitted to specialize in the latter part of a course as is now common in larger 
institutions. On the contrary, since he is to be a teacher, it is necessary for 
him to have training in psychology and in the principles and methods of educa¬ 
tion.” He should give careful attention to language work and have much prac¬ 
tice in the clear and simple statement of his thoughts and in public speaking, 
and inasiimeh as he is to promote successfully farm practice, stress should be 
laid on instruction in farm management, rural economies, and rural sociology. 
Provision should also be made for actual practice in extension work in the 
junior and senior years. 

The ways suggested for the teacher of agriculture to extend his influence out¬ 
side of Ms regular higli-school wmrk include the supervision of the home-project 
work of his pupils, the directing of agricultural instruction in the grades, the 
organizing and following up of boys’ and girls’ clubs, the acting as organizer 
'for the one week’s short course for farmers, the offering of personal counsel and 
advice on certain days to farmers of the community, assisting in organizing 
farmers’ reading courses, directing school agricultural exhibits locally and at 
the county fair, and through Saturday meetings with farmers and by farm 
visitation. 

School credit for boys' and girls' club work and extension activities in 
agriculture and home economics, O. H. Benson (Addresses and Proc, WaU Ed. 
Assoc., 58 (1915), pp. 1144~-1153). —^The author discusses boys’ and girls’ club 



294 


EXPEKIMEIsTT BTATIOH^ EECOED. 


[VoL S6 


■work as it is related to the public school and its claim upon the school from the 
standpoint of school credit. While he considers “the education, experience, 
liealtli, and conservation value, together with the blessings of the out of doors 
and a net profit on investment,” the best possible credit that may be received 
from club work, so far as the hoys and girls are concerned, he believes it will 
he worth while for the school to express itself in a tangible way in connection 
with this work for the benefit of the school and the school curriculum. It is 
lecommended that all of the bases of awmrds used in club home projects be also 
used as the bases of awards for the giving of school credits. A list of projects, 
specific requirements, and standards for awarding school credit for each project 
are given. 

How boys and girls respond to home work in a large city, O. F. PAUjkiER 
mid Proc, Nat, Ed. Assoc., 5S {1915), pp. 1139-1145). —An account 
is given of home gardening in Los Angeles and its good elfects. 

Girls’ and boys’ club work: A manual for rui'al teachers, Maby E. Cees- 
WELL {Bill. Oa. ^tate VoL Agr., No. 101 (1916), pp. 52, figs. 5). — In this bulletin 
the following subjects are discussed: School Values in Boys’ and Girls’ Club 
Work, by H. W. Odum; Relating Boys’ and Girls’ Club Work wdth that of the 
Public Schools and Seasonal Activities, by Mrs. Bessie S. Wood; Correlation 
of Agriculture and Home Economics with Common-school Subjects in Georgia, 
and Arithmetic Problems Based on Germination of Seed Corn, by Miss C. S. 
Parrish; Purpose of Boys’ Corn Clubs, by J. Iv. Giles; Boys’ and Girls’ Poultry 
Clubs, by D. J. Taylor; Boys’ Pig Clubs in Georgia, by J. E. Dowming; Some 
Typical Programs for Meetings, by Miss Nola Johnson; and Historical Develop- 
nient, Keeping Records, Lessons Connected with Canning, etc., by the author, 
A brief list of references is included. 

mSCEILAHEOIJS, 

Twenty-second Annual Report of Montana Station, 1915 (Montana Bta. 
Bpt. 1915, pp. 221-26S). —This contains the organization list, a financial state¬ 
ment for the fiscal year ended June 30, 1915, and a report of the director on 
the "work and publications of the station. The experimental n’ork reported is 
for the most part abstracted elsewhere in this issue. 

Twenty-eighth Annual Report of Vermont Station, 1915 (Vermont Bta. 
Bpt. 1SI5, pp. i:XIII+452~{-4* fig^' 105). —^This contains the organization 

list, a brief announcement concerning the station, a financial statement for the 
fiscal 3 ’ear ended June 30, 1915, a report of the director on the publications and 
w’ork of the station, and reprints of Bulletins 184-190, previously noted, and of 
Circular 9, noted below. 

Publications for free distribution (Vermont Sta. Circ, 9 (1915), pp. 4), —The 
publieatioiis available for distribution are listed. 

List of available publications (West Virginia Sta. Cire. 23 (1916), pp. 4 ). — 
The station bulletins and circulars and the extension department publications 
available for distribution are listed. 



NOTES. 


Hawaii College,—Jared G. Smitli, professor of agriculture, lias resigned to 
become manager for a large commercial tobacco growing company on the island 
of Oaliu, and has been succeeded by L. A. Henke, previously director of agri¬ 
culture at the high school of Elbow Lake, Minnesota. 

Uaiyland College and Station.—^Dr. A. F. Woods, dean of the Minnesota Col¬ 
lege and School of Agriculture and director of the Minnesota Station, has been 
appointed president of the college beginning July 1. Dr. H. J. Patterson, the 
retiring president, will continue as director of the station. Dr. Raymond C. 
Reed, professor of bacteriology, hygiene, and veterinary science at the Delaw’are 
College and animal pathologist of the Delaware Station, has been appointed 
chief of the department of animal industry. 

Capt. Richard W. Silvester, president of the college from 1892 to 1913 and 
subsequently president emeritus and librarian, died December 31, 1916, at the 
age of 59 years. 

Massachusetts College and Station.—^Additional appropriations aggregating 
J?4SS,200 have been requested from the State Legislature. Of this amount 
$250,000 is for a library building, $90,000 for extensions to the power plant, 
$85,000 for other equipment and improvements, $50,000 for a dormitory, $9,000 
for rural engineering shops, and $4,200 for a poultry house and judging 
laboratory. In addition $35,000 is requested to improve, equip for experimental 
work, and maintain for twm years the tract of land acquired at Lexington, 
under a previous appropriation of $8,000, for use as a market garden field 
station under the management of the college. 

A. B. Beaumont, assistant professor of soil teehnologj^ in Cornell University, 
has been appointed associate professor of agronomy and acting head of the 
department E, D. Waid, assistant director of the extension service, has re¬ 
signed to engage in farming. In the station Dr. A, C. Edwards, assistant in 
veterinary science, resigned December 31, 1916. S. H. DeVault has been ap¬ 
pointed graduate assistant in agricultural economics. 

Hew Hampshire College.—Pres. E. T. Fairchild died at Durham, N. H., Janu¬ 
ary 23, at the age of 62 years. President Fairchild was a native of Ohio, for 
10 years a regent of the Kansas College, and from 190T to 1912 State superin¬ 
tendent of public instruction in Kansas. He had been president of the New 
Hampshire College since 1012, during which time the enrollment and equip¬ 
ment of the institution had been largely increased. He was widely knowm in 
educational circles, and served as president of the National Education Asso¬ 
ciation in 1912. 

Hoith Carolina College and Station.—Some interesting results are reported 
by the division of horticulture from work with pecans in the eastern part of 
the State. A large part of the old trees have been renewed by top-working, etc., 
with varieties such as Stuart and Schley, which have been found to be the 
best adapted for the purpose. 

B. P. Polk, State agent in charge of pig club work, resigned January 1 to 
engage in faming in Louisiana. In the division of agricultural clubs A, K. 
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assistant in corn club ’vvork, iuis been promoted to agent in corn 

ciiib u*ork. 

SoutiL Carolina Station*—Tlie division of entomology lias completed an elabo¬ 
rate apxiaratiis for tlie control of temperature anti moisture* The principle 
consists of pumping air throiigli an ice chamber and expanding it by heat in 
a second chamber to acquire the desired humidity. The temperature of indi¬ 
vidual insects is recorded by means of an electric thermocouple. 

The division has also completed its held laboratory for entomological study. 
This builcling is equipped with the necessary thermographs for air and soil 
temperatures and other apparatus. 

Yermoiit University and Station.—^A. F. Hawes, professor of forestry and 
State forester, has resigned to take effect February 15, to become extension 
specialist in forestry in the Oface of Extension Work in the North and "West of 
the States Relations Service of the XJ. S. Department of Agriculture. W. C. 
Stone, assistant horticulturist in the station, has accepted a similar appoint¬ 
ment in the New York State Station, and has been succeeded by John B. 
Norton, a 1914 graduate of the Massachusetts College. 

Washington College.—^The State legislature of 1915 appointed an educa¬ 
tional commission of three senators and three representatives to make a 
survey of the educational situation in the State, and specifically of the State 
college, the State university, and the three normal schools. This commission 
subsequently secured the services of the United States Bureau of Education in 
making a survey, the results of which were recently published. The recom- 
meiiflations in this report were embodied in a bill presented to the legislature, 
in which provision was made for the transference of several departments and 
all graduate work in engineering and pure science from the college to the 
university. 

This measure failed of passage, and in its stead a law was enacted defining 
the fields of v/ork of the two institutions. This law provides that the courses 
of instruction at the university shall embrace, as exclusive major lines, law, 
ardditecture, forestry, commerce, journalism, library economy, marine and 
aeronautic engineering, and fisheries, as w'ell as instruction in medicine. Those 
of the State college are to embrace, as exclusive major lines, agriculture in 
all its branches and subdivisions, veterinary medicine, and economic science in 
its applicatiims to agriculture and iniral life. Both the university and the 
State college are to offer as major lines courses in the liberal arts, pure science, 
pharmacy, mining, civil engineering, electrical engineering, mechanical en¬ 
gineering, chemical engineering, home economics, and the professional training 
of high school teachers, school supervisors, and school superintendents. 

The law further provides for a joint board of higher curricula of nine mem¬ 
bers chosen from the presidents and regents of the five State institutions of 
higher learning. In the future all major lines of work taken up by any of these 
institutions must first be approved by a two-thirds vote of this board. 

A second act was passed granting in perpetuity to the State college all 
Federal land hitherto allotted to the State for a scientific school, and also 
definitely, allotting to the same institution all Federal funds granted under the 
Morrill Act and all legisation supplementary thereto. 

States Eelations Serviee.—^Dr. E. T. WTlcox, administrative assistant in the 
Office of Experiment Stations, has been transferred to the Office of Farm 
Management of the TJ. S. Department of Agiuculture, where he is to carry on 
studies of systems of land tenure, and has entered upon Ills duties. 

l) 0 miiiioii Experimental Farms.—Tracts of timber land are being cleared and 
prepared, mainly through the labor of interned aliens, at Ivapuskasing in 
northern Ontario and Spirit Lake in northern Quebec for eventual use as sub- 
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stations. The site in Ontario comprises about 1,000 acres in the township of 
O’Brien, where a considerable area has been cleared, drainage begun, and 
abrait 125 acres of field crops grown. A horse barn has been nearly com¬ 
pleted and a cattle barn is under way. 

The Quebec tract is situated in the townships of Trecesson and Balciiiier, 
and is expected to comprise about 1,600 acres. Not all of this tract is arable, 
but about 150 acres of field crops have already been grown. Considerable 
clearing and draining have been done and a small gi-eenliouse has been erected. 
Smith Bailantyne has been appointed foreman manager at Kapiiskasing and 
Pascal Fortier at Spirit Lake. Considerable difficulty is reported in getting 
the prisoners to work, and it is not expected to carry on much experimental 
work under the present conditions. It is, however, hoped to accomplish a 
good deal in the preparatory operations of clearing, breaking, and draining the 
land, and thus have as much as possible ready when experiments can be begun. 

Society for the Promotion of Agricultural Science.—The thirty-seventh 
annual meeting of this society was held at Washington, D. C., November IS 
and 14, 1916. 

The presidential address was given by Director C. E. Thorne of Ohio, at a 
Joint session of the society with the American Farm Management Association 
and the American Society of Agronomy. In this paper Director Thorne re¬ 
viewed the history and development of the society and discussed its oppor¬ 
tunities for future service. As among these, he suggested the desirability of 
considering the federating of the various organizations of workers in agricul¬ 
tural science. This proposition subsequently received considerable discussion 
at the business meeting of the society, at which a plan of reorganization was 
sulnnitted by Director C. D. Woods of Maine. A poll of the entire membership 
of the society was eventually decided upon. 

The papers read and discussed were as follows: Improving Grasses by Se- 
.lections, by W. X Beal; The Mineral Metabolism of the Milch Cow, by E. B. 
Forbes; Agricultural Grasses, by C. Y. Piper; Boys’ and Girls’ Club Work in 
Eolation to Agricultural Education, by W. D. Hurd; The Physiological Ee- 
quirements of Wheat and Soy Beans Growing in Sand Media, by A, G. U^Ic- 
Call; The Factors Determining Quality in Milling Wheats, by X S. Jones; 
Observations on Meadow Insects, by Herbert Osborn; Varying Effects of Salt 
on Different Plant Families, by S. M. Tracy; Forest Depredations and Utiliza¬ 
tion, by F. W, Bane; The Straw Mulch in Orchard Management, by 0. B. 
Lipman; and The Farmer’s Knowledge of the Details of his Business, by W. J. 
Spillman. 

The election of officers for the ensuing year resulted as follows: President, 
Herbert Osborn; vice-president, W. P. Brooks; secretary-treasurer, C. P. Gil¬ 
lette ; custodian, W. D. Hurd; and member of the executive committee, W. E. 
Dodson. 

American Parm Management Association.—^The seventh annual meeting of 
this association was held at Washington, D. 0., November 13 and 14, 1916. 

In the absence of the president, Director H. A. Morgan of Tennessee, the 
annual address was given by the vice-president, H. W. Jeffers of Plainsbury, 
N. X, upon the subject of How the Investigator of Farm Management Prob¬ 
lems Can Help the Parmer. Mr. Jeffers drew attention to the changing condi¬ 
tions of modern life, and stated that despite the advancement in the technique 
of agriculture, this calling has been among the slowest to respond to modern 
methods as regards efficiency. Farmers, how'ever, are beginning to analyze 
their business, and from this standpoint need assistance especially in bring¬ 
ing about the standardization of the farm organization and the farm enter- 
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prise. Eegional stiiilies of farm practice and studies of the efficient use of 
farm maciiinery were also cited as desirable. 

Assistant Secretary of Agriculture Vrooman addressed tlie association* ex¬ 
pressing Ms special interest in tlie kind of work wiiich it represented. He 
pointed out that if there is to be a permanent agriculture, farm operations 
must be made profitable and that farming, wMcb too often has been merely an 
occupation, must become a business. The individual farmer, in his view, ought 
no more to be expected to be an expert in farm management than in chemistry, 
plant diseases, or the like, but should receive the benefits of those trained to 
correlate the many complex factors with which he is called upon to deal. 

The program also included the following papers: Farm Management Exten¬ 
sion, by S, B. Cleiand and E. A. Brown; The Parmer as a Social Institution, 
by E. A. Goldenweiser; Climatic Factors in Relation to Farm Management 
Practice, by X Warren Smith; Relation of Agronomy to Farm Management, 
by C. V. Piper; The Poor Man on Poor Land, by J. S: Cates; Adequate and 
Economic Farm Buildings, by J. H. Hankinson; Consideration of a Simple 
Method of Determining the Relative Profitableness of Different Farm Enter¬ 
prises, by D. H. Otis and B. T. Gunn; Cost Accounting on Farms, by G. P. 
Warren; and Farm Management Problems in Horticulture, by L. O. Corbett. 

Reports were received from several committees of the association. The re¬ 
port on farm management investigations, R. L. Adams, chairman, summarized 
the work under way in the U. S. Department of Agriculture and the agricul¬ 
tural colleges and experiment stations. No work was reported from sixteen 
institutions, but that of the remainder showed a considerable scope and 
variety. The report of the committee on extension work, L. H. Goddard, 
chairman, dealt especially with the collection of farm analysis records and 
the relations to be observed with the county agents and farm bureaus in 
carrying on work of tiiis^'sort. The status of farm management teaching was 
reviewed in the report of the committee on that subject, of 'which O. R. John¬ 
son was chairman. 

Definitions for the terms “farm management,’’ ‘‘animal unit,” “family 
labor,” “ labor income,” “ family labor income,” “family income,” “paid labor,” 
“ crop index,” “ dairy farm,” “ general farm,” “ man work unit,” and “ horse 
work unit ” were proposed by the committee on standardization of nomencla¬ 
ture. These definitions were tentatively adopted by the association, final action 
being deferred until the next meeting. 

An amendment to the constitution providing a third standing committee on 
farm management extension was adopted- The executive committee 'was in¬ 
structed to confer 'with representatives of other societies with reference to the 
joint publication of a joiirnaL 

Officers for the ensuing year were elected as follow’s: President, H. W. 
Jeffers; vice-president, F. W. Peck; and secretary-treasurer, G. A. Billings. 

Association of Official Agricultural Chemists.—^Tlie thirty-third amiiml con¬ 
vention of the association was held Kovember 20-22, 1916, at Washington, D. C., 
with a registration somewhat larger than that of the previous year. Assistant 
Secretary of Agriculture Vrooman 'W’elcomed the members of the association to 
Washington, and pointed out the important relation existing between the 
eiiemist and the people, and also the dependence of the people on the accurate, 
definite scientific kno'wlecige developed by the chemist. 

The annual address of the president of the association, Dr. R. N. Brackett, 
review'ed the history of the association from its beginning’ He traced its 
influence on the development of other chemical organizations and activities, 
the establlsliment of food and drug standards, and the development of methods 
for the control of various products, related either directly or inclirectly to 
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agr I culture, and drew attention to the many opportunities for constructive 
work still available. 

Tlie honorary president. Dr. H. W. Wiley, also addressed the convention and 
spoke of the development of various branches of chemistry wdiich he liad been 
privileged to observe. He pointed out the dependence of the public health and 
welfare on the work of the chemist, and maintained that the important service 
rendered justified adequate recognition by the people. 

The usual reports of the referees and associate referees were read and dis¬ 
cussed, and, following reports from the committees on recommendations of 
referees, were accepted. It is expected that these reports will be published in 
full in the Journal of the association at an early date. 

Dr. C. B. Lipman pointed out that many methods at present used for soil 
analysis are of little value, w’hile there are many methods used by soil chemists 
throughout the country which yield excellent results but are not considered 
official. He emphasized the necessity of gathering, studying, and revising 
these various methods so as to produce, if possible, a uniform set of accurate 
procedures for soil analysis. A special soil analysis committee composed of 
the referee (Dr. Lipman), the associate referee (W. H. Mclntlre), and E. G. 
Shorey, A. W. Blair, and Hobert Stewart, was appointed to consider these 
matters. 

A committee was also appointed to study and consider the subject of the 
sampling of fertilizers, to cooperate with a like committee from the fertilizer 
section of the American Chemical Society. This committee consists of C. H. 
Jones, W. J. Jones, jr., and B. P. Bobertson. 

The report of the committee on editing methods of analysis was accepted, 
and the committee continued and authorized to incorporate such further 
changes in the methods as have been or might be recommended by the associa¬ 
tion. The committee expressed the hope that it would soon be able to publish 
the newly re’vised methods in compact and convenient form. 

A recommendation from the executive committee for a new classification of 
subjects for the referees and associate referees %Yas accepted. The new classifi¬ 
cation is considered more uniform and consistent than Its predecessor. Several 
minor changes were also made in the constitution and by-laws. 

The secretary reported that the Jotmial of the association had removed its 
financial deficit, and that its permanency seemed established. The number of 
foreign subscriptions was deemed especially gratifying, indicating the wide¬ 
spread appreciation of the value of the publication. A vacancy on the board 
of editors, caused by the expiration of the term of Dr. L. L. Van Slyke, was 
filled by his reappointment 

The following special papers were read at the meeting: The Inosit Phosphoric 
Acid of Cotton-Seed Meal, by J. B. Bather; The Titration of Grain Extracts in 
the Presence of Alcohol, and A Simple Method for Measuring the Acidity of 
Cereal Products and Its Application to Sulphured and Unsiilphured Oats, by 
V. Birckner; Origin of the Neutralization Precipitate of Cow’s Milk, by L. S. 
Palmer; The Separation and Gravimetric Estimation of Potassium, by' S. B. 
Kuzirian; -A New Rapid and Accurate Method for Estimating Lime and Potash 
in Soils, by T. E. Keitt and C. J. King; The Occurrence and Determination of 
As^ and As in the Presence of Each Other in Arsenical Insecticides, by 
R. 0. Roark; The Relation of the Lime Requirement of Soils to Their Retention 
of Ammonia, by L. P. Howard; Titration of the Acidity of Colored Solutions, 
by B. G. Hartmann; A Note on the Calculation of the Volume of a Liquid from 
Weight and Specific Gravity, and The Volatile Reducing Substances in Cider 
Vinegar, by B. W, Balcom; The Isolation and Identification of Glycerin in 
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Cider Tinegar, by II. W. Balcom and E. G. Grab; Tartrazin, hj Miss A. M, 
Doyle; C. R. SmitMs Method for tlie Determination of Arsenic, by W. D. 
Collins; and The Mannfaeture of Benzaidehyde and Benzoic Add as a By- 
Product using Ultraviolet Rays as a Catalyst, by H. D. Gibbs and G. A. Geiger. 

Resolutions were adopted on the death during the year of the following 
members: Prof. Robert James Davidson, of the Virginia Polytechnic Institiit(‘; 
Dr. George Edward Patrick, chief of the Dairy Laboratory of the Bureau of 
Cliemistry; and Thomas Cuthbert Trescot, also of the Bureau of Chemistry. 

The following officers were elected for the coming year: J. K. Haywood, 
Washington, D. C., president; P. F. Trowbridge, Columbia, Mo., vice-president; 
Carl L. Alsberg, Washington, D. C., secretary and treasurer; and B. Ba- Ross, 
Auburn, Ala., and H. G. Lytligoe, Boston, Mass., members of the executive 
committee. It was decided to hold the next meeting at Washington, D. 0., the 
date to be decided by the executive committee. 

Sfecrology.—Dr. N. H. J. Miller, connected with the Rothamsted Station since 
1SS7, died January 12, His chief work during his long service was the measure¬ 
ment of the amount of combined nitrogen brought down in the rain and the 
amount of nitric nitrogen washed out from the snow. For over 30 years he 
had analyzed a sample of every collection of rain from a large rain gauge at 
the station, obtaining a continuous set of observations of extreme scientific 
value. 

Dr. Miller was also much interested in the literature of agricultural chem¬ 
istry. For many years he did nearly all the abstracting in chemistry for the 
British Chemical Society, and in recent years had prepared the society’Sirannual 
review of progress in that subject. 

yiarciuls de Vogue, president of the Agricultural Society of France, died in 
Xovemher, 1916, at the age of S7 years. Although he was also a diplomatist, a 
historian, a musician, an architect, and a painter, he was much interested in 
agricultural chemistry, and installed a laboratory at his chateau at Peseau, 
where he carried on experiments in the use of fertilizers for potatoes, the use 
of basic slag, nitrification and the loss of nitrates from lands left uncultivated 
after harvest, and the effect of the ammoniacal liquor from gas works on the 
straw of cereals. As president of the society he exerted a considerable influ¬ 
ence to improve agricultural conditions in France, especiallj^ along economic 
lines. 

Miseellaaeous.—Arthur H. Rosenfeld, director of the experiment station at 
Tiiciiman, Argentina, since 1914, has resigned and has been succeeded by 
Dr. W. E. Gross, for several months acting director. Dr. Cross will also con¬ 
tinue as head of the department of chemistry, while E. W.*Riist has been given 
charge of the work in entomologsv P. V, Janutolo has been appointed assist¬ 
ant in chemistry. 

The Cheshire Educational Committee has voted to close the County Gouneirs 
Agricultural and Horticultural College at Holmes Chapel, England, but a reso¬ 
lution has also been passed asking the Board of Agriculture and Fisheries 
to take over the institution during the war, with a view to training disabled 
sailors and soldiers in farm and garden work. 

A new feed control station was opened at Wageningen, Holland, November 
28, 1916, with Br. B. R. de Bruyn as director. 


o 
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There are three distinct landmarks in the development of agri¬ 
cultural inquiry in this country. The first was set up when one of 
the States became sufficiently convinced of the concrete value of 
agricultural experimentation to the public to establish an experi¬ 
ment station modeled on those of Europe, thus furnishing an ex¬ 
ample which other States soon began to follow. The second was 
when the ISTation set its seal of approval on these stations, something 
over twenty years after the first one had been established, and macie’ 
the system national by providing funds for a station in every State 
and Territory. The third came nearly tw^enty years later, in the 
passage of the Adams Act, which brought with it a new era of 
intensive searching for fundamental truth. 

It is now thirty 3 ^ears since the American system of stations was 
established under the Hatch Act. It is a little more than ten years 
since they expanded their operations as a result of the Adams Act. 
That act passed in the spring of 1906 but had to await an appropria¬ 
tion which came at the very end of the fiscal year—too late^ for work 
to be started under it. Hence the j^ear 1907 marked its beginning, 
and it was not until four years later that the appropriation reached 
its full amount. For only about half the time since its passage, 
therefore, has the full appropriation been available. 

A decade is a relatively short time in which to measure an in¬ 
fluence or a development in science, especialh" the result of research 
activity; but the period has brought so mam^ changes and so much 
progress that it is perhaps worth wffiile to consider these briefly. 
It has been an era of great activity—one of construction and develop¬ 
ment, and of large accomplishment. Ideas have been shaped, stand¬ 
ards net and accepted, and foundations laid, which have premeated 
to every State in the Union; and from these have already resulted 
a new conception of the field and higher function of an experiment 
station. 

From the inception of the experiment stations the question has 
been working itself out as to what an experiment station is-—its 
peculiar field and function irrespective of special duties assigned to 
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it under State laws. The American experiment station is a product 
of American institutions and American ideals. It lias no exact 
counterpart. It has developed as a response to public demands 
wliicli its own work has in large measure created. Tims, while pri¬ 
marily an agency for acquiring useful and accurate information, 
the facts it has adduced have led to bestowing upon it police po-wers 
for protection of the agricultural industry, and later iniiltiphdng 
its activities in the dissemination of information, conducting propa¬ 
ganda for new branches of the industry or new localities, and in 
general serving the agricultural interests in a quite broad capacity. 

It is interesting to note that the idea of the experiment station as 
a research institution is almost as old as the American stations. In 
the first report of the ISTew York State Station, for 1883, Br. Stiirte- 
vant explained that the object of the station is to discover, verify, 
and disseminate; ” and he showed a very modern view of the scope 
of each kind of activity. He said: The leading aim of an experi¬ 
mental station such as ours must be by experimental study of the 
most careful land to obtain knowledge of the action of the la\vs 
which find application in agriculture, and to devise methods for the 
application of the knowledge gained, in order that in practical farm¬ 
ing waste of means and effort may be diminished and gain may be 
increased, and thus profits be forwarded.” 

The reason for agricultural investigation and experiment is that 
our information may be somid, that reason may prevail, that man 
may act and conduct his operations rationally. In a large sense it is 
a stud}’' of the relationship of cause and effect. Wherever an effect 
is observed there has been a cause, and this cause becomes the object 
of study. If the purpose is to produce a certain effect, knowledge 
of the phenomena which cause such effects or influence them must 
be acquired before the effoiii becomes more than a hit-or-miss 
process. The scientific method is that ^vhich takes account of all the 
forces acting. To know the law we must understand the law, and 
this is equally true of a fact or a spray mixture or a method of 
making cheese. 

Science, whether pure or applied, proceeds on the principle that 
the same causes acting under precisely the same conditions will pro¬ 
duce exactly the same effects. In other words, that nature is ordered 
by law and that there is nothing arbitrary or capricious in its opera¬ 
tions. Chance plays no part, and what we observe is a lawful, 
natural consequence of causes which 'we may or may not understand. 
When %ve do not understand why certain events occur, it means that 
we do not understand the forces which acted to produce the event. 
But there is nothing fortuitous or incapable of being understood 
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tiiroiigli science, either in the elaboration of starch in the growing 
plant or the benefits from fall plowing. 

Ill the attempt to understand science and its methods much in¬ 
spiration and help, as well as subject matter, have naturally been 
borrowed from the older sciences. But the process can not rest 
there. Agricultural science must itself be productive of scientific 
results and theories; hence the Adams Act. Tliis Act sprung from 
a realization that empirical facts and unproved theories were not a 
safe or sufficient basis for guidance in agricultural teaching, but that 
a more severe type of inquiry was necessary to develop both the 
fact and the reason back of it. These and their relationships need 
to be known before they can be understood and intelligently 
employed. 

The Adams Act was not simply supplementary to the Hatch Act, 
to enable more of the same kind of work to be done; it was this 
fact that gave it directing power and has made it so potent in its 
influence. It was, as its language tried to express, an act to provide 
for investigation of a high and fundamental order, because progress 
under the Hatch Act had established the necessity for fundamental 
study and the activity had gone about as far as it could without 
additional fimds. 

The Hatch Act permitted such study and an important amount 
had been done under it, but it did not limit the activities of the 
stations to that gi‘ade, or so clearly and specifically aim at providing 
for inquiry which should be original and searching, according to 
the accepted standards of scientific research. Wlien the Adams Act 
passed it was characterized as being the greatest opportunity for 
continued systematic research along agricultural lines which has 
ever been presented in any country,” and time has borne out this 
estimate of it. It has given a great impetus to investigation, and it' 
has transformed the American station from being a liberal bor¬ 
rower to being a large and important producer in agricultural 
science. 

The acceptance at the outset of the purpose of the Adams Act as 
being the promotion of investigation and experiment of research 
grade and original in character has tended to make the designation 
“Adams fund project” a sort of hall-mark of quality in experiment 
station activity. Because the act has consistently represented a high 
standard, investigiitors have been ambitious to have projects ac¬ 
cepted under it, and have felt a pride in being associated with#the 
Adams fund. In a sense it has made the Adams fund roll regarded 
as an honor roll. 

The necessity of making the investigations thorough and exact in 
order that they might be dependable and capable of scientific inter¬ 
pretation, has resulted in more care in the matter of methods. At 
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present'there is a far more adequate realization of the limitations of 
some of the common methods of experimentation than formerly, and 
recognition that they embody many modifying factors not measured 
or accounted for. There is a more critical examination of the sources 
of error, in both observation and interpretation, and a more guarded 
drawing of broad conclusions. 

The standards of the Adams fund studies have affected all forms 
of station activity. More is expected of experiment station work 
than formerly—^not in quantity but in quality. In the search for 
new light quantity takes a secondary place. It is the quality, the 
thoroughness, the reliability of the work that counts. Hasty, un¬ 
warranted conclusions have proved expensive in the end, and they 
have delayed progress by taldng men’s time to upset them. 

These higher standards and expectations have been accompanied 
by a change in the nature of the problems. The limit of the things 
which could be found out through accumulated experience or simple 
experiments and observations has been reached in most lines. 
These findings have brought the investigator face to face with the 
more fundamental and intricate questions which require refined and 
elaborate methods and special research ability for their solution. 
From this change has followed a far-reaching change in the profes¬ 
sional requirements for station work. The qualifications are set 
higher and made more exacting. It has cO'Hie to be realized that the 
measure of efficiency of an experiment station is the sum of the 
efiicieney of its workers. 

In 1906, when the Adams Act was passed, the xlmerican stations 
employed 950 persons, of whom 434 did more or less teaching; the 
majority of those who did no teaching were of the assistant grade or 
not directly participants in investigation. In 1916 the station forces 
numbered 1,866, of whim 933 taught to some extent in the colleges, 
the amount of teaching being very generally reduced. Thus the 
opportunity for concentrated, continuous effort has increased ma¬ 
terially. Furthermore, the investigators have been encouraged to 
specialize more closely in their studies, at least at any given time. 
This has become necessary from the nature of the problems, which 
require more specialized attention. 

Other obstacles to reseai*ch 'have been reduced or overcome, and the 
opportunities enlarged. The funds of the stations have increased 
from a little over two millions when the Adams Act was passed (in- 
eluding the first allotment of it) to considerably over five millions in 
1916. Public sentiment for thorough-going investigation has largely 
developed. The public has come to understand that because a thing 
or a piece of work is theoretical it is not necessarily unpractical. 
^^Theoretical” and ^^unpractical” are no'longer viewed with" sus¬ 
picion as being synonyms. Some of the most intricate types of in- 
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vestigation have proved to be highly practical. It is a mark of real 
progress in public confidence when a station can secure a State ap¬ 
propriation and embark on the most technical studies in the theory 
of animal nutrition, the relation of ash constituents to nutrition and 
growth of animals, or the fundamentals of breeding sex-linked char¬ 
acters, with opportunity to pursue its work undisturbed. Indeed, 
the kind of work which is now in large measure occupying the sta¬ 
tions shows how far we have come and the large freedom allowed, 
provided the ultimate aim is right. 

The inspection work has become a much le^ conspicuous feature of 
the stations, and has been so organized as to avoid interference with 
the work of investigation and experiment. Research publications 
have increased many fold in the last ten years. A considerable num¬ 
ber of stations have established research series of bulletins, or other¬ 
wise differentiated their technical publications from the regular bul¬ 
letins intended for the general public. The publication of scientific 
papers in current journals of this country and Europe has become 
very common, where formerly it was quite exceptional. The Journal 
of AgncitUural Research has been established and furnishes a special 
medium for station contributions. 

Progress is seen also in the organization of station work. It is 
being developed more largely out of a constructive purpose and in 
accordance with a definite plan. It is not contingent on something 
turning up or on what may occur to various members of the staff 
to undertake. The subject attacked are to considerable extent a 
part of a general plan for the station, recognizing that it can not 
cover all questions at any one time, and that a selection must be made 
based in large measure upon the special requirements in the State, 
The station is made up of its departments, but it is larger than any 
single department and in many respects it must act as a unit. 

The project system was practically inaugurated with the beginning 
of activities under the Adams Act. It is an attempt to formulate in 
an orderly way the purpose and general plan of each separate under¬ 
taking. It involves care and thoughtful study in the outlining of 
new work, in order to take full account of what has been done pre¬ 
viously, and to give the work originality and direction. Some time 
is required in preparation, but this is by no means lost, since it 
gives force and method to the attack. It is characteristic of ail inves¬ 
tigation that it is purposeful and is ordered, to the best of ability. 
The project system guards against aimless, ill-considered, premature 
undertakings, and it provides a basis, not only for judging of the 
character of new ventures but of the requirements in carrying them 
out. 
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Tlie project system has been extended in iarge measure to all the 
activities of the stations, irrespective of the funds from which they 
are supported. As an administrative measure, it lias been found to 
present many advantages, and where adopted it has met with general 
satisfaction, as providing a helpful businesslike method of procedure. 

Partly as a result of this plan, more systematic effort is now made 
to secure progress reports of some sort upon the various features 
of investigation, and to effect the prompt recording and digestion 
of the data, either for publication or for safe preservation. Eeport 
writing is tedious to many workers, especially those who are crowded 
with work as most station men are, and there is some tendency to 
allow data to accumulate in a form subject to loss or which would 
make them difficult for anyone else to work over. There has been 
considerable waste from this source in the past, and the effort to 
bring about more systematic procedure is recognized as an important 
advance. 

As to the tangible product of the research conducted under the 
Adams Act, space will permit reference to only a few features. 
IVhere the product is so large it is difficult to make selection, and in 
any attempt at citing examples there is danger of doing injustice 
or conferring a wrong impression. For, manifestly, some of the most 
important pieces of investigation have marked significant steps in the 
progress toward final conclusions, rather than in themselves having 
a conspicuous practical end; and many things omitted are quite as 
important as the few mentioned. 

Some of the most significant investigation has been in the field 
of animal nutrition, of a nature which is to some extent destructive 
or corrective of former views, but constructive in giving a more 
accurate insight into the theory of nutrition and the relative value 
of food constituents. It has been found, contrary to the former 
belief, that like amoimts of food ingredients do not necessarily pro- 
, diice like effects—that there are differences in the constitution of 
;^roteiii from different sources, that not only the kind of prttein 
i^ut the presence of certain amino acids is important, and that ap~ 
pjarentl 5 ^ other constituents, notabty in the fat, have a distinct 
aitlioiigh not yet fully understood relation to growth. 

Similarly, the mineral nutrition of animals is found to be a far 
'more important matter than was formerly suspected; and much light 
has been thrown on the use made of food by animals at different 
ages and on different planes of nutrition. The comparative feeding 
experiment has been largely replaced, except for economic purposes. 
An Institute of Animal IJutrition has been established in one of the 
States, and in upwards of a half dozen other States fundamental 
feeding investigations have been developed on an extensive scale. 
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The results are to a considerable extent in the theoretical stage as yet, 
but will ultimately modify in important ways the practical directions 
for feeding. 

The theory of plant and animal breeding will be recognized as 
another conspicuous feature of the station inrestigation. In this 
line knowledge of the theory and practice of plant breeding lias been 
very largel}^ increased b}' the extensive studies made with various 
classes of plants and animals, and from different points of view. 
The investigation has largety changed from the earlier attempts to 
secure something better, to the search for a more thorough under¬ 
standing of principles on which the theory and practice may be 
further perfected and developed. Incidentally many improved 
strains of plants and animals have been secured, either giving larger 
production, greater immunity, or otherwise possessing important 
economic qualities. 

The extensive study of inheritance in egg production illustrates a 
type 'Of work with animals, which has widespread practical value. 
The experiments in the transmission of characters in mule breeding 
are unique, and have given an intelligent basis for such operations. 
In hybridization work with plants a number of hardy plums and 
other improved fruits have been developed, and valuable qualities of 
cereals, corn, and cotton have been fixed and perpetuated by line 
selection. In combating plant diseases the knowledge of breeding 
has been turned to excellent account, as for example in producing 
strains of clover immune to anthracnose, cabbage immune to wilt or 
yellows, and varieties of cereals resistant to diseases. 

Many seed-borne diseases have been brought under control by 
discovery of their weak points. It has been found, for example, 
that cotton anthracnose can be prevented by delinting the seed with 
sulphuric acid or treatment with hot water, which destroys the 
organism, and that bean anthracnose can be prevented in the South 
*,by growing the bean crop for seed during the summer, when the 
fungus can not withstand the hot weather. Studies of the apple 
•rust^have shown that it'^may be controlled by destruction of cedar 
trees which serve as the alternate host of the fungus, and this find¬ 
ing has resulted in favorable legislation. The extensive studies of 
the rusts are furnishing a broad basis for economic studies in ela¬ 
tion to this class of diseases. 

Dairying has to its credit a considerable list of projects which 
have resulted in important advancements. For example, the studies 
in cheese ripening and on the role of acid in cheese making have led 
to a new method of cheese manufacturing iii which pasteurized milk 
is employed, using artificial ripeners. This has reduced chee^ mak¬ 
ing more largely to a mechanical process, easily controlled, requiring 
8]l075*’--*No. 4--17™—^2 
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less skilled labor, and yielding a more uniform product. The method 
avoids the loss in yield and quality clue to defective milk, gives a 
more unifoim and sanitary product, and calls for less cold storage 
in curing. 

The determination of the coloring matter in milk might seem at 
first to have only theoretical interest, but when followed by a similar 
study of feeds which discloses the relation of certain kinds to light 
and dark color in milk, cream, and butter, it is seen to have a very 
practical significance.' Similarly, studies of the influence of feed in 
modifying the chemical and physical properties of butter, while in 
themselves highly technical, have led to important practical results. 
To cite an illustration, silage is found to counteract the hardening 
effect of cottonseed meal upon butter, exercising an opposite effect 
to cottonseed meal on the fat constants. 

Two interesting pieces of work which have a direct application in 
the feeding of milk to children have dealt with the study of the fat 
globules and the casein of milk from Holstein and Ayrshire cows as 
compared with that from Jersey and Guernsey breeds. The size of 
the fat globules was not found to be a factor. In the case of the first 
two breeds the casein is more decidedly flocculated, and as it is not so 
easily curdled in the stomach is apparently more tolerant to infants. 

Continued work in dairy bacteriology has served to throw much 
light on the sources of bacterial contamination of milk and dairy 
products and to modify some of the earlier precautions prescribed, 
especially since the cow and the utensils are found to be far more 
impoitant sources of contamination than the stable and dust. 

In horticulture, studies on the factors connected with bud forma¬ 
tion are at length yielding light bearing upon the possibilities of 
control; and other extensive studies in progress have reference to 
the interrelation of stock and scion, the periodicity of growth in 
trees, factors which stimulate growth, the specific effects of ferti¬ 
lizers, and hardiness as correlated with structure. 

From the long list of successful life history and other studies in 
economic entomology, the working out of the number of broods of 
certain insects in different localities, the finding that the woolly aphis 
of the apple passes part of its life on the elm, producing an affec¬ 
tion there, that the sugar-beet plant louse spends some of its life 
history on the cottonvrood tree, the influence of soil moisture and 
flooding on the control of sugar-beet root louse, may be cited as 
striHiig examples of the application of technical studies in suggest¬ 
ing means of control. 

The work with fungicides and insecticides, their preparation and 
use, the maimer in which they affect insects, and the conditions under 
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which they injuriously affect foliage, has been very extensive and 
has in large measure reduced the practice of spraying to a science. 
In this connection the working out of the methods of dust spraying 
and its adv'-antages under certain conditions should be mentioned. 
After years of unsatisfactory results in the use of gaseous insecti¬ 
cides in mills and grain elevators, striking results have been ob¬ 
tained in ridding these buildings of insect pests by the simple use of 
heat. 

The study on bacillaiy white diarrhea in poultry and the means 
by which it spreads, and the finding of a reliable method of diag¬ 
nosis by which it may be eliminated from breeding flocks, have led 
to a general campaign against the disease in several States. 

The above will be recognized merely as examples in a long list of 
investigations which have already been productive of important 
results or are pointing to such conclusions. It is one of the attri¬ 
butes of a scientific discovery that the credit for it usually can not be 
ascribed entirely to a single person or institution. It develops in 
part from work which has gone before and has made possible the 
new or particular application. This is often true of the examples 
here cited, which recognizes that the stations are not working alone 
in the great field of agriculutral inquiry. 

There are at present nearly five hundred distinct projects being 
conducted at the stations with the partial or complete support of 
the Adams fund. This indicates the extent of the enterprise. These 
projects are in charge of three hundred and eighty leaders and 
associates. No two projects are alike; each is an individual under¬ 
taking. Their diversity shows how far they are removed from any 
standardizing influence. 

Such are some of the developments and evidences of research 
activity which have come in the past decade. Although this prog¬ 
ress can not all be ascribed to the Adams Act, it is due in consid¬ 
erable measure to its direct influence along with the continued ex¬ 
perience in investigation. The field has grown to be much larger 
and the task much deeper than seemed at first. Perhaps one of 
the greatest truths borne in upon us is the realization that the 
task is almost endless—we can never touch bottom in all there 
is to know about the simplest subjects with which our investigation 
concerns itself. 

Agricultural research has as yet only ‘‘stirred a few grains of 
sand on the shore,” but it has made a beginning which seems large 
in the perspective in vrhich it is viewed and in what it promises. 
The stations have made some contributions to the theoretical rubbish- 
heap, which is to their credit, for it proves that originality has been 
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exercised And tliey have made liighl}' important contributions to 
the Imowledge of their day and generation. 

In some respects we have learned how not to know, and have set 
our faces in the right direction—^the direction of making our knowl¬ 
edge exact ill so far as it goes and as the status of science permits. 
We have learned not to hesitate to abandon or modify practical and 
theoretical views on the basis of new light, and so to make our work 
progressive and constructive by building fact upon fact and sequence 
upon sequence. 



RECENT WORK IN AGRICULTURAL SCIENCE 


A&EICTILTUEAI CEESEISTEY—AGEOTECENY. 

Grain of tlae tobacco leaf, O. S. Hidgway (U, S. Dept. Agr., Jo-w\ Agr. Re- 
seareliy 7 (IBM), A'O. 6, pp. 269-288^ pis. 3, figs. 2 ).—^Tlie results of the study re¬ 
ported show that the bodies which cause the grain in cigar tobacco consist of 
from one to several leaf cells filled with a crystalline substance. These bodies 
are microscopically visible in ordinary transmitted light, but are more prominent 
when examined with polarized light. Five forms or types of grain ^cere recog¬ 
nized, but their significance was not investigated. Cryptocrystalline calcium 
oxalate contained in certain cells in the various tissues of the leaf and single 
small prismatic crystals scattered evenly throughout the leaf 'were also 
Identified in the tobacco. 

The grain was separated from the leaf by a process of mechanical analysis 
described in detail. Incidentally in the separation of the grains it was found 
that, using a sample of 70 gm., 33 per cent of the "weight represented midribs, 
48 per cent soft tissue, 8 per cent veins (other than the ribs), and 11 per cent 
the grain. It is noted, however, that these results are only approximate. On 
analysis the grain bodies were found to have the following percentage compo¬ 
sition: Moisture, 8.06; pure ash, 40 . 26 ; potassium oxid, 3.42; calcium oxid, 
26.34; magnesium oxid, 3.18; oxalic acid, 0 . 82 ; citric acid, 22.38; and malic 
acid, 13.58. Analyses of the leaf web, large vein excluding midrib, and small 
vein are also submitted. The analytical data indicate that the grain is com¬ 
posed chiefly of calcium with a small amount of magnesium and potassium in 
combination with? citric and malic acids rather than with oxalic acid. Normal 
calcium malate was identified by petrographic methods. 

The grain was found not to be responsible for the marked hygroscopic prop¬ 
erties of the tobacco, since the amount of water absorbed by it from a moist 
atmosphere was less than that absorbed by the other kinds of material. The 
small veins of the leaf show'ed the greatest hygroscopicity. 

“The grain bodies of tobacco are developed in the course of post-mortem 
changes which take place during the process of curing and continue during 
fermentation. A microscopically visible change consists of a more or less com¬ 
plete aggregation of the grain-forming substance of all the cells into certain 
groups of cells. The factors determining the location of these groups are 
unknowm. 

“ In the tobacco studied a correlation was found between the grain and 
burning properties. It is believed that the substances contained in the grain 
bodies are injurious to the burn, and that the quality of the latter is dependent 
upon the degree to which the former are aggregated into definite bodies suffi¬ 
ciently separated, one from the other, to permit a considerable fire-carrying 
zone of cells, emptied of grain material, around each. The influence of the 
degree of aggregation of the grain substance upon the color, texture, and elas¬ 
ticity of the leaf has not yet been thoroughly investigated.** 

Tabulated and graphical analytical data relative to the burning quality of 
the tobacco grown on plats to which various kinds and amounts of fertilizers 
were applied are submitted. 

The chemical composition of lime-sulphur animal dips, R. M. Chapin 
(U. S. Dept. Agr. Bnl. 4^1 (1916)^ pp. 16 ).—^A number of lime-sulphur solutions 
have been analyzed by the methods previously described by the author (E. S. B.* 
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35, p. 207) witli tlie view of determiniBg the effect of storage; of lime added 
after cliiiition; of varying the lime-sulphur ratio, the period of hoiliiig, and the 
concentration; the occurrence and relation of caicluni sulphite; the ratio of 
|)oiysulphid to thiosulphate; the lower x)olysulphids and the effect of an ex¬ 
cess of lime; and the higher polysulphids and the effect of oxidation. 

The reactions, some of which are reversible, 'which determine the composition 
of iime-sulphur solutions are rather numerous. The points of equilibrium vary 
according as the solution is hot or cold, dilute or concentrated, or exposed to 
the influence of other varying conditions. “ Under such circumstances the only 
way in which laboratory studies can be of practical value is by so thoroughly 
establishing the fundamental principles involved and the effect of varying con¬ 
ditions upon the relative importance of such principles as to afford a sound 
basis for reasoning.” 

The general reactions between lime and sulphur on boiling with water are 
indicated as follows: 

(1) 3Ga (OH)2+12S=2CaS5+CaS-Os-rSH20 

(2) lOCaSa-fSCa (OH) «== 12Ca S^-f Ca S^Oa+ 3 H 2 O 

(3) CaS4+S=CaS5 

All lime-sulplmr solutions are considered to be subject to hydrolytic decom¬ 
position according to the following equation, the equilibrium being destroyed 
by the reaction proceeding to the right wuth a rise of temperature: 

(4) CaS^-fH20^Ca(0H)2+H2S-f(x-l)S 

The products on the right side of the equation further react, giving, in the case 
of OaSs, 

(5) CaSs+SHsO^CaSsOs+SHsS 

**A well-boiled solution, not originally made with an excess of lime, can never 
under any circumstances possess a plus reaction figure—that is, it can not con¬ 
tain calcium hyciroxid in excess of monosulphur. If originally made with an 
excess of lime or if not boiled long enough, excess lime is at first present in solu¬ 
tion, ' But if such a preparation be allowed to stand quietly and coo! off in the 
cooking vat, the indications are that the undissolved lime soon settles down, 
while the small amount of dissolved lime rapidly reacts with polysulphur ac¬ 
cording to equation 2, so that in this case, also, unless the cooled solution is 
again stirred up with the sediment, a plus reaction figure can never be present 
in the end. But such a solution wdll naturally contain a notable amount of 
tetrasulphid.” 

It is indicated that with an increasing concentration the time of boiling 
should also he increased. “With increasing concentration the utilization of 
both' lime and sulphur possibly becomes less nearly complete, and also the 
polysulphids formed possibly contain a somewhat less proportion of pentasuIpMd, 
But the apparent effect might have been produced simply by insufficient boiling, 
and in any event It Is of no material significance in comparison with the prac¬ 
tical importance of putting out proprietary preparations in highly concentrated 
form. 

“Finished solutions. If stored over sediment which contains free lime, will 
naturally tend to maintain a plus reaction figure, and will undergo changes at¬ 
tributable to the slow’ progress of reactions 1 and 2. If decanted from sediment 
and preserved from access of air, only two slight changes are noticeable; first, 
the progress of equation 5 until a certain concentration of hydrogen sulphid is 
reached, when equilibrium is established according to equation 4; second, an 
apparent slight drop In the thiosulphate figure, for which no explanation Is of¬ 
fered, since the phenomenon appeared too quantitatively Insignificant to warrant 
special investigation. Both changes, in fact, are so slight as to be entirely 
negligible for practical purposes and under ordinary conditions.” 
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Tlie cause of ttie slight discrepancies between the laboratory experiments and 
the theoretical results calculated from the equations is discussed. The metliotls 
of analysis used are deemed to be adequate in scope and accuracy, and also to 
be practical. Any loss is considered to arise chiefly during nianlputation of the 
solutions through oxidation, and could be eliminated only by manipulating in an 
atmosphere of some inert gas. 

A formula for preparing an animal dip in which 8 lbs. of quidvlime, 18 lbs, 
of sulphur, and somewhat more than 10 gal. of water are boiled for one hour 
is submitted. 

The arsenates of lead, I, C. C. McDonxell and O. Smith (Jour. Amer. 
€hem. Soc., SS (1916), Ao. id, pp. 2027-2ddS).—Mono-lead arsenate (PbH* 
(AsOA-) was prepared, and its physical and chemical properties are described. 
The methods of preparing crystalline di-lead arsenate (PbHAsOi) are reviewed, 
and its physical and chemical properties fully described. Crystallized tri-lead 
arsenate, lead metarsenate, and di-lead pyroarsenate were also prepared and 
their physical and chemical properties noted. 

Xead arsenates.— A study of the factors controlling the reactions of lead, 
nitrate and lead acetate with disodinm arsenate, G- E. Smith (Jour. Amer. 
€he7}i. iS'oc,, 88 (1916) ^ No. 10', pp. 2014-2027). —Prom a study at the Montana 
Experiment Station of the factors controlling the reactions of lead nitrate and 
lead acetate with disodinm arsenate, the author concludes that ** the lead arse¬ 
nates produced are mixtures of diplumbic arsenate (PbHAsOi) and lead hydroxy- 
arsenate (Pb50H(As04)3). The products of the reactions at low temperatures, 
when the reactions have come to an equilibrium, whether lead acetate or lead 
nitrate is used consist principally of diplumbic arsenate. The products of the 
reactions at infinite dilutions (less than l/l,{XK)-molar), whether lead acetate 
or lead nitrate is used, consist principally of lead hydroxyarsenate if the pre¬ 
cipitates are filteral immediately after the precipitation. The precipitate that 
is first formed is lead hydroxyarsenate; diplumbic arsenate is produced by a 
secondary reaction.” 

With an increase of alkaline disodium arsenate greater amounts of lead 
hydroxyarsenate are produced. As the concentration increases the relative 
amount of diplumbic arsenate increases. With an increase In temperature 
more of the^ hydroxyarsenate is formed. 

The procedures used for the preparation of the pure reagents and the ma¬ 
terials studied are described in detail. 

IResearches on organic periodids.—Periodids of antipyrin, iodoanti- 
pyrin, and pyramidone, W. O. Emeby and S. Palkix (Jour. Amer. Ghsm. Boc., 
88 (1916), No. 10, pp. 2166-2181). —^A continuation of previous work (E. S. B,, 
84, p. 502). 

Preparation of bromoacetylglucose and certain other bromoacctyl sugars, 
J. K. Dale (Jour. Amer. CJwm. Boc., 38 (1916), No. 10, pp. 2187, 2188). 

Condensation of thiobarbituric acid with aromatic aldehydes, A. W. Box 
and G. P. Plaisaxce {Jonr. Amer. €?iem. Soc., 38 (1916), No. 10, pp. 2164- 
216$). —In the course of a study at the lovra Experiment Station on the re¬ 
action between aromatic aldehydes and the methylene group of the ureids of 
malonic acid, a number of condensation products were prepared and are 
described. 

Concerning certain aromatic constituents of urine, E. 3. Axbebson (New 
Newyork State Bia. Tech. Bui. 56 (1916), pp. 3^25; Jour. Biol. Chem., 26 (1916), 
No. 2y pp, 887-415). —This bulletin reports the following studies: 

I. The mnphmolic volatile oils of cow uriiie. —^The author has sliowm that 
the so-called neutral oil obtained from cow urine consists for the greater part 
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of para-cresol. A ¥ery small xiercentage of an aromatic and nouphenolic oil of 
agreeable odor, iiaving the composition GioHieO, was also present with the oil* 
This substance was found to be present in larger amounts during the summer 
months than during the winter, and the oils eliminated at the two seasons not 
to be chemically identical. It is indicated that the nature of these substances 
apparently depends upon the nature of the terpene-like bodies contained in the 
feed which the animals obtain. 

The terms “ urogon and “ urogol,” used by Mooser,^ have been shown to be 
identical with the mixture of para-cresol and the nonphenoiie oil described. 

II. The nonphenoiie volatile oils of goat nrim. —Experimental data presented 
show that the neutral oil obtained from goat urine wdiich has been previously 
described ” under the name of urogon ” is not a chemical entity but a mixture. 
The substances isolated are identical with the oils isolated from cow urine. 

III. The nonphemlw volatile oils of horse and human urine. — A neutral alkali- 
insoluble oil which had the composition corresponding to the formula CrHiaO 
was isolated from horse urine. An oil of similar composition and properties was 
found in human urine. On account of the very small yield obtained the oils 
could not be identified. It is deemed probable that “ the kind of neutral alkali- 
insoluble oils excreted in the urine of different animals will be found to depend 
to a large extent upon the nature of the terpene-like bodies contained in the 
food, and for this reason the nature of the oil will vary in accordance wdth 
season and the available food supply.” 

The chemistry of the vitamins, R. R. Wiluams {PMUppim Jour. Sci., Sect. 
A, 11 {1916}, Ko, 2, pp. 49-51 ).—^The author describes a method for separating 
the vitamin of rice polishings and reports the preparation of several derivatives 
of nicotinic acid, the curative property of these derivatives being tested by feed¬ 
ing per os to neuritic fowls. 

The chemical nature of the ^^vitamins —II, Isomerism in natural anti- 
neuritic substances, R. R. Williams and A. Seidell {Jour. Biol. (Jlmn., 26 
(1916), iVo. 2, pp. 431-456, pt 1, figs. 5). —Continuing the work previously noted 
(E. S. B.,' 35, p. 711), the authors have found that the physiological properties 
of autolysed yeast are not appreciably altered by treatment with relatively con¬ 
centrated caustic alkali. Aqueous alkali in contact with fullers’ earth “acti¬ 
vated” by contact wfith autolyzed yeast filtrate modified the physiological action 
of the yeast filtrate in respect to its power to maintain the weight of pigeons 
on a deficient diet, but did not sensibly affect its antineuritic function. 

A crystalline antineuritic substance was obtained by alkaline extraction of 

activated ” fullers’ earth, the physiological action of which was apparently not 
due to adhering mother liquor. Attempts to purify this substance by recrystal¬ 
lization resulted in a loss of its antineuritic properties. The resulting product 
was found to he identical with adenin, and by suitable treatment again ac¬ 
quired antineuritic properties. Prom the results thus obtained it is deemed 
' probable that an isomer of adenin is the chemical entity responsible for the 
characteristic physiological propeities of the vitamin investigated. 

The experimental data are described in detail and the chemical nature of the 
vitamins discussed. In connection -with the latter it is suggested that “the 
vitamins contain one or more groups of atoms constituting nuclei in w^hieli the 
physiologicai properties are resident. In a free state these nuclei possess the 
vitamin activity, but under ordinary conditions are spontaneously transformed 
into isomers which do not possess antineuritic power. The complementary sub¬ 
stances or substituent groups with which these nuclei are more' or less firmly 

* Hoppe-Seyler’s Xtschr. Physiol. Chem,, 63 (1909), No. 2~«3, pp. 155-200. 

»Pflfiger’s Arch. Physiol, 166 (1914), pp. 225-252. 
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combined in nature exert a stabilizing and perhaps otiier^rise favorable influence 
on tlie curative nucleus, but do not in themselves possess tlie vitamin tTi>e of 
physiological potency. Accordingly it is believed that Ti’hiie partial cleavage of 
Titauiiiis may result only in a modification of their physiological properties* by 
certain means disruption may go so far as to effect a complete separation of 
^nucleus’ and ‘stabilizer/ and if it does so will be followed by loss of curative 
power due to isomerization.” 

The terminology introduced by McCollum and Kennedy (E. S. E., 35, p. 166), 
based on tlie solubility of the substances isolated, is considered by the authors 
to be an unfortunate choice because of the influence of various other substances 
cm solubility, and in their discussion they retain the word vitamin, as employed 
by Funk. 

On the products of the action of certain amylases upon soluble starch, 
with special reference to the formation of glucose, H. C. Sheemax and P. W. 
•PuxxETT {JO‘Un Amei\ CJiem, Soe., S8 {1916), Mo. 9, pp. JS77-iSS5).—Experi¬ 
ments are described from which it is concluded that any of the amylases tested 
(pancreatic, malt, and taka-diastase) may form some glucose. Under the con¬ 
ditions which prevail in the usual determinations of diastatic power, however, 
the yield of maltose so far predominates as to justify the custom of calculating 
the reducing powers of the digestion products as due to maltose alone. 

Experimeiits upon starch as substrate for enzym action, H. C. Sherman 
and J. C. Baker {Jonr. Amer. Cliem, Soc,, 38 (1916), Mo. 9, pp. 1885-1994 )^— 
“ Dispersions of commercial potato starch in water or of purified potato starch 
in water containing a small amount of electrolyte (sodium chlorid) have been 
separated by centrifugal force into a heavier, very viscous, opalescent layer 
containing the more abundant, less soluble component of the starch (Meyer’s 
a-amylose, Maqiienne’s amylopectin), and a lighter, limpid solution containing 
the le^ abundant, more soluble component (Meyer’s p-amylose, l^Iaquenne’s 
amylose).*’ 

It is indicated that the centrifugal method described for the separation of 
the starch components does not completely separate either component from 
the other, but affords a means of approximate separation in which the danger 
of contamination, denaturization, or retrogradatlon is minimized, The method 
is w’ell adapted to the study of the effects of the different amylases. 

“Pancreatic amylase both in commercial and in highly purified form pro¬ 
duced reducing sugar more rapidly from ^-amyiose than from a-amylose, auto¬ 
claved starch, or Lintner soluble starch, the last three giving very similar 
results when used as substrate for this enzym. Not only does the jS-amylose 
substrate show a larger yield of maltose at each of the various time Intervals 
tested, but the initial speed of hydrolysis is better maintained with this sub¬ 
strate than with either of the others. 

“ Purified malt amylase shows in the earlier stages of its action a somewhat 
greater yield of maltose from a- than from jS-amylose. As the digestion, pro¬ 
ceeds the saccliarogenic action of this enzym upon a-amylose becomes slower, 
while its action upon j3-amylose is well sustained, so that in eases in which the 
hydrolysis proceeds to the production of more than half the theoretical yield 
of maltose the final result shows a greater saecharogenie action upon p- than 
upon a-amylose. The results obtained upon autoclaved starch and Lintner solu¬ 
ble starch are very similar to those found with a-amylose.” 

Taka-diastase was found to digest Lintner soluble starch, autoclaved whole 
Starch, and a-amylose at about equal, rates, and ^-amylose at a somewhat higher 
rate. The action of pancreatic or malt amylase is better sustained than that of 
taka-diastase upon the |3-amylose substrate. ” This relatively early falling off 
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in the speed of sagar formation, together with the high ratio of amyloclastic 
to saccharogeiiic power, indicate that this amylase is a more active catalyst of 
the earlier than of the later stages of the hydrolysis.” 

The data snbmittecl indicate that “ Lintner soluble starch is well adapted to 
its purpose as substrate for testing the activities of the different amylases, 
and that its use leads to conservative estimates of the diastatic powers of 
purified preparations.” 

An. examination of certain methods for the study of proteolytic action, 
H. C. Sheeman and Doba E. Ketjn {Jour, Amer. Ohem. Sqc,, S8 {1916), Wo. 16, 
pp. 2199-2216, figs. 4)* —The Mett method for determination of total nitrogen 
of digestion products, the measurement of the increase of amino nitrogen by 
the Tan Sly he method, the titration of the acidity of digestion products, the 
increase of electrical conductivity, the polariscopic method, and the biuret and 
niniiydrin reactions for determining the proteolytic activity were studied in 
detail. The experimental results are submitted in tabular form. 

It is indicated that in general the quantitative determination of the total 
nitrogen or the amino nitrogen of the digestion products appears to be more 
delicate as a means of detecting proteolysis than either the biuret or the nin- 
hydrin reaction, and more delicate, accurate, and generally applicable than any 
of the other quantitative methods studied. “The results emphasize the im¬ 
portance, in quantitative comparisons, of so limiting the amount of enzyin 
preparation and the time of its action as to keep within the region in which the 
velocity of hydrolysis is directly proportional to the enzym concentration.” 

Hitrogen determinations by direct nessierization, O, Folin and W. Denis 
(Jour. Biot Vhefii., 26 (1916), Wo, 2, pp, 4'^S-506 },—Five papers are presented. 

I. Total nitrogen in urine (pp. 473-489 ).—A colorimetric procedure is described 
in detail. For the digestion of the sample a mixture of phosphoric and sul¬ 
phuric acids (3 :1) Is recommended on account of its markedly reducing the 
amount of sulphate in the digested material and thus obviating the possible 
precipitation of the colored mercury ammonium compound in the color com¬ 
parison. 

Comparative analytical data with the standard KJeldahl method indicate the 
accuracy of the micro-procedure. 

Kotes on the destructive digestion of urine, Kessler’s reagent, the neutraliza¬ 
tion and dilution of the digestion mixture, standard ammonium sulphate solu¬ 
tions, the use of Ostwald pipettes, and the use of the colorimeter are included. 

II. Wonprotem nitrogen in Mood (pp, 491-496).—^I!^^etaphosphoric acid (so- 
called “glacial” phosphoric acid) has been found to be an excellent protein 
precipitant. It is indicated as being better than colloidal iron and fully as 
good as trichloroacetic acid. 

The determination of nonprotein nitrogen is described as follo’ws: To 20 ec. 
of water in a 50-cc. volumetric flask 5 cc. of blood is added, and then 3 cc. of a 
25 per cent metaphosphoric acid. The liquid is thoroughly mixed and allowed 
to stand for from 1 to 24 hours, after which the flask is filled to the mark, 
thoroughly agitated, and the contents filtered through a dry filter. It is Im¬ 
portant that the mixture he allowed to stand for a sufficient time before filtration. 
An aliquot, corresponding to 1 cc. of blood, of the perfectly clear and colorless 
filtrate is used for determining the nitrogen, the procedure being essentially the 
same as that used in urine samples. 

III. Ammonia in urine (pp. 497-499).— A procedure in which blood charcoal 
(amiBonia-free) is used to remove the creatinin and other reducing substances 
found in urine, so that the nesslerized filtrates remain clear for several hours, 
is'deseribait A small amount of metaphosphoric acid is added to insure the 
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presence of all tlie ammonia as salts, since the free ammonia is absorbed by 
charcoal. Analytical data submitted indicate that the new procedure is iibso- 
Mteiy reliable, 

IV, Urea in mine (501-503). — In the procedure described the urea is decom¬ 
posed in the usual manner by urease, and after removal of the urease materials 
with metaphosphoric acid and treatment with blood charcoal the filtrate is 
nesslerized and the ammonia determined as nsnal. ComparatiTe analjlical 
data submitted indicate the accuracy of the procedure. 

V. Urea in Mood (pp. 505, 506).—^The method described is essentially the 
same as that used in the determination of urea in urine. 

Estimation of calcium in ash of forage plants and animal carcasses, S. B. 
Kuzieian {Jour. Amer, Vhein. Soc., S8 {1916}, Xo. 10, pp, 1996-2000). —A rapid 
and accurate modified procedure is described by the author, at the Iowa Ex¬ 
periment Station, which consists essentially in removing the phosphorus as 
phospliomoiybdate from an acid solution of the ash and precipitation of the 
calcium from the filtrate as calcium oxalate, either directly or after the re¬ 
moval of the excess of molybdenum as sulphid. No advantage was found, how¬ 
ever, in the latter process. 

Advantages claimed for the procedure as compared to the official basic acetate 
method (E, S, R., 20, p. 512) are that it yields more accurate and concordant 
results; no attention need be given to the maintenance of exact neutrality of 
the solution; the volume of the filtrate resulting from the precipitation of phos¬ 
phorus can be kept reasonably small, so that no evaporation is necessary; the 
time required for the determination is greatly shortened; and phosphorus and 
calcium may be determined in the same* aliquot. 

The method outlined by Shedd (E. 27, p. 616} has been found to yield 

excellent results i;vdth slight modifications, w’hich consist essentially in boiling 
the calcium oxalate precipitate for 30 minutes on a hot plate, filtering through 
a Gooch crucible, and igniting to convert the oxalates into oxids instead of dis¬ 
solving the precipitate with hydrochloric acid and reprecipitating with dilute 
ammonia, which operation seems to be insufficient to remove completely ad¬ 
hering traces of molybdenum. The ignited residue is then dissolved in dilute 
hydrochloric acid, filtered, ammonium chlorid and ammonia added, and the 
liquid boiled until the odor of ammonia is faint The precipitated' iron and 
aluminum are removed and the calcium precipitated as oxalate. 

Modification of the Pratt method for the determination of citric acid, J, J. 
WiiXAMAN (Jour. Amer. Chem. Soc., S8 {1916), Xo, JO, pp. 219S-2W9 ).—^After 
a thorough study of the various steps in the method described by Pratt (E. S. 
R., 26, p. 509) the following modified method is outlined: 

The pectins in the fruit Juice or other plant material are precipitated by t'wo 
volumes of 50 per cent alcohol, and the precipitate, after, settling, filtered 
through filter paper on a Buchner funnel and washed twice with 65 per cent 
alcohol. The filtrate is diluted with water to give approximately a 30 per 
cent alcohol content by volume, and 5 cc. of barium acetate solution then 
added. The barium citrate is filtered through asbestos in a Gooch crucible, 
washed with 30 per cent alcohol, and dried in a water oven. The precipitate 
is dissolved in hot 6 per cent phosphoric acid solution, using three portions of 
20 ce, each and followed by hot water. The filtrate and w’asliings (which 
should be about 100 cc. in volume) are transferred to the oxidation flask, a 
piece of glass tubing or glass beads added, if necessary, to prevent bumping, 
and the solution oxidized with potassium permanganate as described in the 
original method. The adapter of the condenser dips into 40 cc. of DenIgAs’ 
solution contained in a 500 cc. Erlenmeyer flask. After the oxidation is com- 
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Dieted tlie distillate is made up to about 300 ce. ^-olume, put iiiitler a reflux con¬ 
denser, and boiled gently for 45 minutes. Tlie precipitate is then filtered hot 
tiiroiigli paper, washed by decantation twice with hot water, and dissolved in 
two or three small portions of 5 per cent hydrochloric acid by heating. The 
acid solution is, after cooling, neutralized with 10 per cent sodium iis'droxid, 
and made up to 100 cc. Tolume, 

Tlie whole or cui aliguot of the mercury solution can be titrated against 
standard potassium iodid solution, or the mercuric chlorid solution can be 
used in a burette and titrated against standard potassium ioclid. A determi¬ 
nation factor giving the citric acid equivalent of cubic centimeters of potassium 
ioclid is included. Malic, tartaric (except quantities of 5 gm. or over), oxalic, 
and aeonitie acids do not interfere with the determination. The presence of 
large amounts of sugar or other substances capable of reducing permanganate 
tends to yield slightly high results, but the difference is inconsiderable. 

Analytical data are submitted which Indicate that the modified method, if 
follow-ecl rigidly, will give much more satisfactory results than the original 
procedure. 

A eomparison of barbituric acid, thiobarbituric acid, and malonylguanidin 
as quantitative precipitants for furfural, A. W. E>ox and G. P. Plaisaxce 
(Jour. Amer, Cheni. Boc„ 3S (1916), Mo. 10, pp. 2156-2164). —Experimental data 
submitted by the authors from the Iowa Experiment Station demonstrate that 
IMobarblturic acid condenses readily with furfural in 12 per cent hydrochloric 
acid solution, and forms, by the elimination of one molecule of water, a definit€^ 
compound to which a definite chemical formula can be ascribed. The reaction 
Is quantitative, yielding a voluminous precipitate which can be filtered, dried, 
and weighed. Thiobarbituric acid Is indicated as being superior to pliloro- 
glucinol as a precipitant for furfural, and no correction for solubility of the 
product Is necessary. It is also preferable to barbituric acid, for the reason 
that the reaction is quantitative with as small amounts of furfural as 12 nig., 
and a large excess of percipitant is unnecessary, thus avoiding possible errors 
due to inclusion. The precipitant has a further advantage in that the per¬ 
centages of nitrogen and sulphur can be easily determined in cases where 
doubt might exist as to the purity of the product in case homoiogues of fur¬ 
fural were present. 

It is suggested that thiobarbituric acid, vrliich can be prepared in a pure 
state with little difficulty, may be found useful in the analysis of agricultural 
products, in place of phloroglucinol or barbituric acid, for the determination of 
pentoses and pentosans. 

Methods in soil analysis, F. E. Beak and R. M. Salter (IFesf Yirginia Sta. 
But 159 {1916), pp. S-24, figs. B ).—This bulletin outlines in detail methods for 
complete soil analysis which have been found reliable by their successful use 
In several hundred analyses of various types of IFest Virginia soils. 

The estimation of thiosulphate sulphur in lime-sulphur solutions by iodin 
titration, P. L. Blumenthal and S. D. Aveeitt (Jour, A'nm\ CJiem. Boc., 38 
(1916), Mo. P, pp, 1701-17&4 )^—^Prom a study carried on at the Kentucky Ex¬ 
periment Station, the authors conclude that “an excess of iodin does react 
with tetrathionate In neutral or faintly acid solutions upon standing. In every 
iodin titration on a lime-sulphur solution a small quantity of sulphate is 
formed; in some lime-sulphur solutions this is the only sulphate found. 

“ The quantity of iodin used to form sulphate in an ordinary titration does 
not cause an appreciable error in the determination of thiosulphate. The iodin 
value obtained after decomposing polysulphids by HCl titration actually rep- 
reseats thiosulphate, since the barium sulphate obtained from such solutions 
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after oxidation agrees? verj* closely with the titration values. ’The presence 
of salpliites, which would also be titrated at this pointj would tend to cause 
liigli results for thiosulphate as calculated from the fodin value. If aiiytliing. 
the gravimetric results for thiosulphate are a trifle higher than the titration 
values, which point to an absence of sulphites, although this in itself is nor 
absolute proof of the fact.” 

See also a previous note by Averitt (E. S. R., 3S, p. 16). 

[Report of the chemical division], C. H. Wrioht {Fiji DepL Apr, Ami, Rpt. 
19Jo, pp. 22-26 ).— These pages report brief notes on soil analysis, physical arjl 
chemical constants of lemon grass oil distilled under varying conditions, and 
the examination of bat guanos, limes and coral sand, mustard oil, coconut 
products, lemons, and miscellaneous materials. 

Experiments on the conservration of fruits and vegetables by desiccation, 
V. Yalvassoui (Atti R. Aeead. Econ, Agr, Georg. Firenz'e, 5. ser., 13 Xo. 

pp. 36-64, fig. 1 ).—This article briefly describes some experiments obtainefl 
in a study of fruit and vegetable conservation by desiccation with heat, and 
indicates the great economic importance of the industry. A table giving the 
time necessary for sterilization, optimum temperatures and time necessary for 
desiccation, and yield of finished product from 100 kg. of fresh material of a 
number of vegetables is Incliided. 

Instractions for processing fruits and vegetables for exhibition only, J. H. 
Page (Rwr. 2Jlnes, 2Ianfrs. and Agr. lArk.'\, Bui. Jf {1916), pp. 15). — This bul¬ 
letin briefly describes procedures and gives formulas for preserving fruits and 
vegetables for exhibition purposes. 

Report on vegetable dyestuffs, P. Marsden (Ji|/sore Econ. Conf. [Jiidiff], 
Indus, mid Com. Committee BuL SI (IBIS), pp. VII -^15). —^This Is the report of 
the work carried out by the dyeing expert to the Government of Madras in con¬ 
nection with the utilization of indigenous or other materials in the dyeing in¬ 
dustry. An introduction by A. Chatterton, director of industries and commerce 
ill Mysore, is included. 

From the results of the investigation it is concluded that the indigenous ma¬ 
terials are incapable of meeting the demands which have been created by the 
development of the manufacture of synthetic colors. 

SOILS—FEETimEBS. 

-Measurement of the surface forces in soils, G. A. ShiA (BoI. Gas., B2 
(1916), No. i, pp, 1-Sl, figs. 5). — ^Experiments conducted at the universities of 
Kansas and Chicago on the force with which particles of soils of varying fine¬ 
ness retain moisture at different degrees of dryness and to devise a method for 
measuring this force are reported. The soils used were heavy silt clay, fine 
quartz sand, loam, very fine sandy loam, sand, and fine sand. 

The seeds of XantMim' pennsylvanicum were used to measure the moisture¬ 
holding powers of the soils by firmly packing dry seeds of known weight in a 
soil of known moisture content and allowing the forces tending to move the 
moisture to reach equilibrium. The force with which these seeds absorb water 
was first determined by the use of osmotic solutions and by the vapor pressure 
equilibrium method, the former being found the more reliable. The air-dried 
seeds showed an initial attraction for water of nearly 1,000 atmospheres, 'and 
it ivas found that the attraction which exists at any moisture content between 
saturation and air dryness can be approximated. 

In the experiments with soils it was found that the air-dry subsoil of the 
silt loam held its hygroscopic moisture with about the same force as an air-dry 
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seed; that is, about 1,000 atmospheres. As the moisture content of the soli in- 
creased the surface force decreased rapidly. Wlieii about 3.5 per cent of water 
was added to the air-dry soil, the force remaining was about 375 atmospheres. 
When the moisture content reached 6 per cent above air-dry in this soil it was 
held with a force of 130 or more atmospheres. At 11 per cent above air-dry 
the holding power fell to 22.4 atmospheres. At the wilting coefficient of the 
soil (13.3 per cent above air-dry in the silt loam subsoil) the “back pull” of 
the soil particles amounted to not more than that of a 0.1 molecular volume 
sodium chloric! solution; that is, not more than about 4 atmospheres. This was 
shown to hold true for a number of types of soil with widely varying wilting 
coefficients. 

“ The wilting of plants at the wilting coefficient of the soil can not be due to 
lack of moisture in the soil, nor to lack of a gradient of forces tending to move 
water toward the plant. The view is held, therefore, that the wilting at this 
critical soil moisture content must be due to the increasing slowness of water 
movement from soil particle to soil particle, and from these to the root hairs, 
the rate of movement falling below that necessary to maintain turgidity of the 
cells of the aerial parts even under conditions of low transpiration.” 

Thirty-six references to literature bearing on the subject are also cited. 

Use of two indirect methods for the determination of the hygroscopic 
coefficients of soils, F. J. Alw^ay and V. L. Clabk {U. S* Dept Agr,^ Jour, Agr, 
Researeh, 7 (1916) ^ Ao. 8, pp, S4J-^59, fig. 1). —^Experiments conducted at the 
Nebraska Experiment Station on the determination of the hygrc^copic coeffi¬ 
cients of a number of Nebraska soils from their maximum water capacities and 
their contents of hygroscopic moisture are reported. 

It was found that while the Briggs-Shantz formula, hygroscopic coefficient— 
(maximum water capacity —21) X0.234 (E. S. E., 26, p. 628), “wdth many 
soils gives values fully in accord wdth those directly determined, with many 
others it gives results so widely divergent that It can not be regarded as suffi¬ 
ciently reliable for studies of available soil moisture, or even for soil-survey 
purposes.” 

The studies of the relation between hygroscopic coefficient and hygroscopic 
moisture sho’wed “that the hygroscopic coefficient may be calculated from the 
hygroscopic moisture found in a soil which has been allowed to come into egui- 
librium with an only partially saturated atmosphere, and that this method will 
require only simple equipment, a minimum of skill on the part of the operator, 
and be so econorbical of time as to recommend it wherever a very large number 
of samples have to be dealt with.” 

Note OB soil denudation by rainfall and drainage: Conservation of soil 
moisture, G. D. Hope {Agr. Jour, India, 11 {191B), Xo. 2, pp. 134-147^ 4). — 

Suggestions for the prevention of erosion of northeast Indian tea soils are 
given, special reference being made to terracing and drainage as practiced on 
Java tea soils. 

Soil aeration in agriculture, A. Howard {Agr. Researeh Imt Pma But €1 
(1916), pp. 22, pis. 2, figs. S). —This is a lecture delivered at the meeting of the 
Board of Agriculture at Pusa, India, on soil ventilation in its physiological 
relation to crop production, including some practical applications of soil aera¬ 
tion by means of drainage, irrigation, and manuring. 

The toxicity of bog water, G. B. Rigo (Amen Jour. Bot, $ (1916), Wo. 8^ 
pp. 436, 467}, —Experiments made at the University of Washington with waters 
drawn from sphagnum bogs of the Puget Sound region and Alaska are reported. 

It is reported that “(1) when they were filtered through filter paper, then 
saturated with NaCi, MgSO*, NaaHPO*, or (HHi)aSOi, and allowed to stand 
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over iiislit, the samples tested have all shown a precipitate. (2) When this 
precipitate was filtered off and the filtrate dialyzed in a dialyzing tube in nin- 
Dlng water until it no longer showed a precipitate with Ba0=. the filtrate dSd 
not prove toxic to root hairs on Tradescantia cuttings placed in it, while con¬ 
trols In hog water allowed only a very poor development of root hairs on cut¬ 
tings of tills species. (3) When 500 cc. of filtered bog water was ciistiiled until 
the residue was only 80 cc., the distillate -was colorless and was not toxic to 
root hairs on Tradescantia cuttings while the residue Tras much darker in 
color than bog water and almost entirely inhibited the formation of root hairs 
on these cuttings. (4) When saturated with (NH4)2S04 and allowed to stand 
over night, the above distillate gave no precipitate, while the residue gave a 
much heavier precipitate than untreated bog water did. (5) All samples of 
bog water tested were acid to litmus and to phenolphthalein. (6) The acidity 
of the residue mentioned in (3) was greater than that of the untreated bog 
water, while the acidity of the distillate -was less than that of the untreated 
bog water. The acidity was determined by neutralization with K/20 XaOH. 
using phenolphthalein as an indicator. . . , The fact that the osmotic pres¬ 
sure of bog water is very low suggests that the material in solution in it Is 
probably in a colloidal state. The data here given seem to confirm this view 
and to warrant the suggestion that this colloidal matter is a large factor in 
the toxicity of the water.” 

A list of ten references to literature bearing on the subject is appended. 

Some factors influencing nitrogen fixation and nitrificationj, B. Wdlliams 
{Bot, Gm., 82 {1918), No, 4» PP- B11S17), —^In continuation of work previously 
reported (B. S. H., S3, p. 620), experiments conducted at the Virginia Experi¬ 
ment Station on nitrogen fixation in garden soil and in various other soils 
stored in the laboratory for periods of different lengths showed that the 
nitrogen-fixing flora significantly decreased in its activity under the influence 
of drying. This deterioration was manifested as early as two weeks after 
removing the soil from the field and exposing it to the ordinary laboratory 
conditions of drying. After 15 months, however, a number of soils retained an 
ability to fix nitrogen, which is taken to indicate that some species at least have 
considerable resistance to drying. A number of qualitative tests for Azoto- 
bacter In soils kept in storage for 15 months indicated that this organism is 
more easily attenuated than some other species. Further tests with three soils 
with low powers of fixation showed that the soil extract itself probably does 
not carry substances which would retard fixation.” 

A continuation of studies on nitrification in soils of poor nitrifying power to 
which sugar and lime were added showed that without the use of lime a number 
of soils completely failed to nitrify ammonium sulphate, and few exhibited what 
might be termed an average nitrifying power. Under the influence of lime there 
w&B an increase of nitrifying power In the majority of the soils, although the 
stimulation -was not especially noteworthy. “It appears that w’here there is 
some development of the nitrifying flora in the soil originally the effects of lime 
are decidedly more evident than in those soils apparently devoid of nitrifying 
powrer.” 

There was no formation of nitrates whatever under the influence of 2 per cent 
of mannite. It not only failed to afford a source of energy for the nitrifying 
ferments, but exertet! a depressing effect on the activities of such as were 
present. 

Production of alkali in soils by denitrification, R. Aladjem (Cairo Bci, 
Jour,, 8 (1914) f No, 99, pp. 274-278 ).—Studies on the processes of nitrification 
and denitrification in sandy loam soil and the conditions governing them are 
reported. 
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It was found tlaat when nitrification takes i^lace in soil which contains even 
traces of sodium, potassium, and calcium, tlae corresponding nitrates are formed 
wliicli—^when conditions favorable to denitrification, such as water-logging, are 
produced—are decomposed, giving rise to alkaline bicarbonates. It was found 
that such denitrification takes place only when the soil is so saturated with 
wmter as to be completely deprived of air. The alkaline bicarbonates formed 
are capable under certain conditions of being transformed into carbonates. 

Eiii'tlier observations on protozoa, in relation to soil bacteria, T. Ooodet 
(Proc. Eoy. Soe. [Londoni, Ser. B, S9 (1916), No. B 616, pp. 297-614, figs. 5; 
eds. m Jour. Boc. Ohem. Indus., 35 (1916), No. 17, p. 9S6).—In continuation and 
extension of w^ork previously I'eported (E. S. R., 33, p. 515) on the inoculation 
of protozoa into soil, experiments are reported with a fibrous loam soil repre¬ 
senting an attempt to eliminate the source of error of the previous experiments 
occasioned by introducing large numbers of bacteria into the soil along with 
the added protozoa. The aim was to inoculate a partially sterilized soil with 
protozoa freed from bacteria. A method Is described whereby protozoa were 
successfully separated from large numbers of bacteria and used for mass inocu¬ 
lation of a treated soil. 

It was concluded from the results obtained that “ protozoa, especially amoeba 
of the Umax group and other larger forms, can lead an active existence and 
multiply in soil and exert a depressing effect on bacterial numbers.” It is con¬ 
sidered probable that for a given soil a certain point must be reached in proto¬ 
zoal numbers before the depression in bacterial numbers is caused. In the soil 
under investigation this number appeared to be approximately 30,000 Amwba 
Umax per gram. It appeared to be necessary to add the protozoa to a treated 
soil in a small quantity of untreated soil to insure their having a suitable 
m,edium in which to grow and multiply. It did net appear possible to carry out 
mass inoculations of protozoa into treated soil in such a way that they come 
into action and limit bacterial activity, and the explanation advanced to account 
for this failure is that the treated soil alone affords an unsuitable medium for 
the active trophic existence of protozoa. 

Soils of the Sabak district on the Bemam Biver, J. GtSAXTham (Apr. But. 
Fed. Malay Btates, 4 (1916), No. 9, pp. 298-309). —^Mechanical and chemical 
analyses of 13 samples of coconut and jungle soils are reported and discussed. 
The soils of the district are all of the heavy clay type of medium acidity and 
of alluvial origin, with the clay portion varying from about 20 to over 40 per 
cent, the higher percentage preponderating. They contain a fair percentage 
of organic matter and are characterized by being unusually rich in potash and 
nitrogen. The phosphate content, while rather low, is said to be above the 
average for the country. 

Investigation of the peat bogs and peat industry of Canada, 1913--14,. 
A. Axbbp (Canada Dept. Mines, Mims Branch Bui. 11 (1915), pp. ZII’^’ISS,, 
pis. 122, figs. 66). —^Particulars are given of the detailed examination of peat 
bogs in the Provinces of Ontario, Quebec, Prince Edward Island, and Nova 
Scotia* In addition are included over ^60 photograpliic illustrations of plants 
found in and composing the bogs investigated, and a number of translations of 
official documents on the utilization of pes±, dealing wfith recent developments 
in European practice. 

The analysis of soils, L. J. Winn (Jour. Canterbury Agr. and IJusl Assoc., 
3. ser., 4 (1916), pp. 35-41 }-— A brief discussion of the numerous factors upon 
.wffiich the fertility and productiveness of a given soil depends is given in order 
to show the impracticability of attempting to ■ Judge a soil on. the basis of 
analytical data only. 
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Bureau of Soils^ IJ, S. Department of Agriculture, M. Whitney (Coniell 
Countrym^an, 14 (1916), No. 1, pp. 18-23, figs. 2). —^This is a brief outline of the 
chief activities of the Bureau of Soils. 

Artificial manures, 1916 (Glanwf'gan County Council, Agr. Committee IPmn- 
pliletl, 1916, pp. 4). —^Brief suggestions on manures and mamiring to meet war¬ 
time conciitlons in England are given. 

Soil fertility considerations in the feeding of hogs and milch cows, E. B. 
PoBBES (Ifo, BnL OMq Sta., 1 (1916), No. 11, pp. 351, S52). —In a series of in¬ 
come and outgo experiments with five growing hogs, it was found that on. the 
average the excreta contained 74, 87, and 86 per cent of the nitrogen, phos¬ 
phorus, and potassium of the rations fed. In two series of experiments with 
six cows in each, it was found that the excreta contained 6T.45j 74.4, and “1.6 
per cent of the nitrogen, potassium, and phosphorus, respectively, of the rations 
fed, being in all cases appreciably less than the percentages found in the 
excreta of the growing hogs. 

Plant food deficiencies of Coastal Plain and Piedmont soils, C. B. Williams 
{Jour. Indus, and Engm. Chem., 8 (1916), No. 9, pp. 823, 8241 Eroc. Soc. Prom. 
Agr. BcL, .36 (1915), pp. 67-75). —^Data showing the average amounts of nitrogen, 
phosphoric acid, and potash in the leading soil types of the Coastal Plain and 
Piedmont regions in which field work has been conducted by the North Caro¬ 
lina Experiment Station are reported, which indicate that “ potentiall.y most 
of the soils are fairly well supplied with potash, but that the amounts of phos¬ 
phoric acid and nitrogen, one or the other, or both, are at present or soon 
will be limiting factors in the production of large crops.’' Data obtained in 
field fertilizer experiments by the station are taken to indicate that the “ chief 
needs for plant growth in the Coastal Plain region are generally first for 
nitrogen, and second for potash and lime. Those soils of cliief importance and 
extent in the Piedmont region show a lack fix*st for phosphoric acid, and second 
for nitrogen. Without the addition of these deficient plant food constituents, 
it will be impossible to grow large crops for any great length of time.” 

Note on the soil of the experimental farms [in Burma], P. J. Waeth 
(Dept. Agr. Burma Bui. IS (IBIS), pp. 9). —^Pot culture exiierimeiits on alkaline 
heavy clay and clay, neutral clay loam, sand and sandy loam, slightly acid sand 
and sandy loam, and strongly acid clay paddy soils are reported, together with 
chemical analyses of the different soils, the purpose being to throw light on the 
problem of availability of phosphoric add in paddy soils. 

It was found that with the soils used citric acid exti-action forms no criterion 
for the amount of phosphoric acid available for a paddy crop. Pot cultures 
showed that a shortage of phosphoric acid was felt at a very early stage. This 
shortage in the case of a long-lived variety grown under favorable conditions 
is in time more or less made up as the plant develops. The normal yields of 
paddy from the four heavy soils were least, and these soils also w'ere deficient 
In phosphoric acid. “ The figures for total and available phosphoric acid given 
in the soil analysis . . , are undoubtedly an index of the total supply of this 
substance and its state of occurrence.” • 

Fertilizer experiments with, sugar cane on the red clay soil, P. L. Gile and 
J. O. Caeeeeo (Porto Rico Sta. Bpt. 1915, pp. 16-24). —In continuation of investi¬ 
gations previously noted (E. S. R., 60, p. SIS) experiments to determine the fer¬ 
tilizer requirements of areas found to respond to fertilizers in the previous work 
are reported. 

The results of four experiments on the effect of fertilizers on sugar cane on 
the lowland red clay soil, involving 290 plats and 58 acres of land, showed that 
one field failed to respond to 3,500 lbs. of quicklime per acre with and without 
81075°—No. 4r-17- 8 
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various oominerciai fertilisers. On aiiollier Held all combiiiatioiis of nitrogen, 
pliosphorie acid, and potasli applied at the rate of 50 lbs. of each element per 
acre were ineifective. On two other fields fertilisers measurably increased* 
the yield. Where the land responded to fertilizers nitrogen was the only es¬ 
sential element, A single test with plant cane showed that, calling the effective¬ 
ness of ammonium sulphate 100, that of sodium nitrate wms 100, that of tank¬ 
age 111, and that of cyaniimid 134. 

The residual effects of fertilizers, F. E. Beae, R. M. S alter et al, {West 
Tirginia BiiL 160' (1916), pp, S--28, figs. .—Analyses of samples of the 
soil of fertilizer plats which have been under experiment for 15 years at the 
station (B. S. R., So, p. 22) are reported to show the effects on the soil of 
different fertilizer treatments and of the crops produced. 

It was found that there was a gain in nitrogen averaging 20 lbs. per acre 
per year on the plat receiving acid phosi)hate. On the plat on which acid phos¬ 
phate and sulphate of potash were applied the gain in nitrogen amounted to 
TS lbs. per acre per year. The phosphorus applied to the soil in excess of the 
needs of the crops was not lost in the drainage water, but was fixed in the sur¬ 
face 6-| in. of soil. Organic matter was maintained and increased by the use 
of fertilizers ivitliout plowing under green manuring crops or crop residues 
other than the stubble left behind after the crops were harvested. The use of 
quicklime in excess of the needs of the soil caused a loss of nitrogen, phos¬ 
phorus, and organic matter from the surface soil considerably larger than the 
increased yields produced vrouid justify. The use of manure or fertilizers 
(with the exception of sulphate of potash) had a tendency to decrease the 
acidity of the soil. 

[Experiments in Java with green manures], W. M. van Helten (Dept. 
Lundthf Kijv, e^i Handel IDiitch East Indies'], Meded. CuUimrtum, Ao. 2 (1915), 
pp. 32, pis. If; a'bs. in Internet, Imt Agr, {Rome]. Intermit. Bev. Sci. and Pract. 
Agr., 7 (1916), Ao. 2, p. 198 ).—^The author describes a number of plants (among 
others, Tephroski Candida, T. lioolcerianci var. amwna, and T. vogelii; Centro- 
sema plumieri; CUtorm cajanifolia; Desmodiuni ggroides; liidigofem hirsuta 
and /. sumatrana; and Croialarm striata^ which gave good results wdien used 
as green manure in the exi}eriment garden at Buitenzorg, especially after the 
alang alang {Impemta sp.) and weeds had been previously uprooted. 

Experiments carried out at the experiment gaiden and in plantations of Java 
showed that T. mndidu gave better results than the other plants used as green 
manure, especially ia the Hevea, cacao, and tea plantations. Clitoria cajani- 
folm can be recommended as preventing erosion on sloi^ing ground. Cassia- 
pumila rapidly covers the ground and produces abundant foliage. It is to be 
recommended for young plantations of rubber trees and of tea shrubs in order 
to prevent erosion and the spread of weeds. Cassia- torn has a siibfriitescent 
Mbit and grows as well on the seaboard as in the mountains.’’ 

The author advises that the experiments be continued with Teplirosia sp.. 
Cmtalmia nmymsi, D. Mrsutum, and I. villosa by manuring crops other than 
those growing in the Buitenzorg experiment garden. 

Boss of organic matter in green manuring, G. E. Boltz (Mo. Bui. Ohio Sta.,. 
1 (1916), Ho. 11, pp. 347-350 ).—^Plat and lysimeter experiments are described, 
in which green clover was added to the soil at rates of 7,744 and 17,520 lbs. 
per acre, being plowed under in two cases and left on the surface in two cases. 

It was concluded that an accumulation of a large amount of organic matter 
does not take place as rapidly as is often assumed. “ The loss of organic mat¬ 
ter from a crop of clover' which is cut and allowed to remain on the surface of 
soli for 206 days is practically the same as the loss of organic matter by 
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feeiiiiig;' It is fiirtlier coiicliicleci that organic matter Is not lost so ra.pitl!y and 
more accumulates in the soil when it is incorporated in the soil than when ap¬ 
plied to the surface. 

The utilization of the nitrogen of manure in relation to the iime of manur¬ 
ing the soily A. Sabashnikov ( Selsk . Khoz , i Liesov ,, 21^9 (1915), Dee., pp . 
Ii99-512 ).—^Tiie general ciiiestion of the utilization of manure nitrogen by crops 
Is discussed, and 11 years of experiments with rye and 4 years of exiierinsents 
with wheat are reported which showed that larger increases in the rye crop were 
obtained when manure was plowed under in June than when plowed under in 
May. The opposite was the ease with wheat. A decrease in the rye crop and 
the smallest increases in the wheat crop resulted from plowing uiicler inaimre 
in April. It was further found that in years in which the summer and autumn 
were rainy and the rye grew thickly and was beaten down the following spring 
by wind or rain, manure lowered the yields. 

Bat guanos, P. L. Gile and J. O. Caureeo {Porto Rico Sta* Rpt. iPio, pp. id. 
14).—On the basis of the results of analyses of 200 samples of bat guanos for 
nitrogen and phosphoric acid and experiments on the avaiiabiiity of the phos¬ 
phoric acid of the guanos as compared with acid phosphate, bone meal, and 
basic slag it is stated that “ the greater part of the guanos are to be considered 
as low-grade phospliatic fertilizers,” The total phosphoric acid is very variable, 
ranging in the samples analyzed from 1 to 42 per cent. 

“ By vegetation tests it appears that if the availability of the phosphoric acid 
in acid phosphate is taken as 100 per cent, the ejffectiveness of the phosphoric 
acid in different guanos ranges from zero to 100 per cent. With most guanos 
the solubility of the phosphoric acid in neutral ammonium citrate parallels 
very closely its availability as determined by vegetation tests with corn and 
millet. As phosphatie fertilizers the guanos are equally effective for com and 
millet. Most of the deposits contain but little nitrogen, although there is a 
small amount of material in nearly every cave, generally the first 2' to S in. of 
the deposits, that contains considerable nitrogen. The very fresh material 
that has undergone no decomposition may contain 10 to 11 per cent of nitrogen.” 

The availability of nitrogen in garbage tankage, J. P. Schboedeb (Amer. 
Pert., 4^ (1916), No. 8, pp. 21-2$). —^The results of pot culture tests on the avail¬ 
ability of the nitrogen of garbage tankage are briefly compared with those ob¬ 
tained by the alkaline permanganate method. The conclusion is drawn that 
a higher availability should be accorded the nitrogen in garbage tankage than 
that indicated by the permanganate methods.” 

Potash in Salduro salt deposit, H. S. Gale {Engiti. and Min. Jour., 102 
(1916), Wo. 18, pp. 780-782). —A brief description of the Saicliiro salt deposit on 
the western border of Utah is given, together -with analyses of the salts and the 
brine from the Salduro salt marsh. The deposit covers an area of over 100 
square miles and varies in thickness from 3 to o ft. The brine analyses show 
a potassium content of from 2.85 to 4 per cent of the dissolved salts or from 0.76 
to 1.03 per cent of the original solution, which is said to be about half the potas¬ 
sium content of the Searies Lake brine and twice that of the Great Salt Lake 
water. 

Action of calcium carbonate on acid phosphate, E. W. Magbitdeb (Anier. 
Pert, 4^ (1916). Wo. 8, pp. 30~S2). —Further experiments, similar to those re¬ 
ported by Brackett and Freeman (E. S. B., 34, p. 26) on the effect of mixing 
calcium carbonate in the shape of ground oyster shells with acid phosphate a 
month old and acid phosphate only a few days old, are reported. 

It was found that new acid phosphate w^as acted on more readily by the 
oyster shells than the older acid idiosphate, the reaction beginning at once and 
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iiicreasing witli time and the amount of oyster shells used. 'Wilii 30 and 50 per 
cent of oyster shells virtually all the water-soluble phosphoric acid disappeared. 

A critique of the hypothesis of the lime-magnesia ratio, I, 11, G. B. Lipman 
{Plant World, 19 (1916), Nos, 4, pp, 83-105; 5, pp. 119-135; ads, in Ckem. Ahs,, 
10 {1913), No. 16, p. 2118). —review of some of the more important investigii- 
tions on the subject is given, leading to the conciuslon “ that in the first place 
there is little or no evidence in support of the necessity to plants for a proper 
lime-magnesia ratio in soils, which is specific for certain groups of plants. In 
tile second place, when certain favorable effects are noted wliicli appear to in¬ 
dicate that they follow from the adjustment of the ratio of lime to magnesia, 
such favorable effects can easily be explained on many other grounds which do 
not call at all for the introduction of the hypothesis of the lime-rnagiiesia ratio.” 

The effect of some manganese salts on ammonification and nitrification, 
P. E. Brown and G. A. Minoes (&oil &cl., 2 {1916), No. 1, pp. 61-S5). —Experi¬ 
ments conducted at the Iowa State College with clay loam soil containing 0.1732 
per cent manganese on the effect of the sulphate, chloric!, and nitrate of man¬ 
ganese and of manganous oxid on the ammonification of dried blood and the 
nitrification of ammonium sulphate when added to the soil at rates varying from 
0.005 gm. to 5 gm. per 100 gm. of soil (100 lbs. to 100,000 lbs. per acre) are re¬ 
ported. 

It was found that “ manganese chlorid in applications greater than 2,000 lbs. 
per acre depressed both ammonification and nitrification, the depression increas¬ 
ing as the size of the application was increased until a point was reached at 
which both processes ceased. With smaller amounts of the chlorid the effects 
on the two processes were not identical but tended in the same direction. Thus 
the applications of 100 and 200 lbs. per acre gave increases which were slight 
in the case of ammonification hut quite distinct in the case of nitrification. 
With amounts greater than 200 lbs. per. acre and less than 2,000 lbs., however, 
ammonification was depressed while no appreciable depression was apparent on 
nitrification. 

lilanganese sulphate when applied to the soil at the rate of 100 lbs. per acre 
increased appreciably both ammonification and nitrification. In amounts 
greater than 100 lbs. per acre and less than 2,000 lbs., ammonification was 
increased but to a smaller extent than with the 100-lb. application, but with 
nitrification no gains or depressions were found with these amounts. In appli¬ 
cations equal to or gi*eater than 2,000 lbs, per acre, both nitrification and am¬ 
monification were depressed by manganese sulphate, the depression increasing 
with the size of the application. 

“ Manganese nitrate added to the soil at the rate of 500 lbs. per acre or In 
greater amounts depressed both ammonification and nitrification, the depression 
increasing as the size of the application was increased. Manganous oxid when 
applied to the soil at the rate of 2,000 lbs. per acre or in larger quantities 
depressed both ammonification and nitrification, the depression becoming greater 
as the size of the addition was increased.” 

It is concluded that ‘Mf manganese salts in small quantities Increase crop 
yields on a soil that Increase may be due in part at least to a beneficial effect 
on ammonification and nitrification with a conseqxiently greater production of 
available plant food. On the other hand, if manganese salts when applied to 
the soil restrict crop growth, that restriction may be due in part to a depres¬ 
sion of bacterial activity,” 

Six references to literature bearing on the subject are appended. 

Commercial, fertilizers, P. L. Hibbard {GaUfornia 8ta. Bui. $72 (19M), pp. 
47-99 ).—This bulletin reports the results of actual and guarantied analyses 
and valuations of 467 samples of fertilizers and fertilizing materials collected 



llilT] 


AGRICULTUEAL BOTAHY. 


827 


for inspection in California during the fiscal year ended June 30, 1916. A list 
of registered dealers and manufacturers of commercial fertilizers in the State 
is also given. 

Analyses of commercial fertilizers, F. H. ^Vessels et al. {Rliodr Isimu! 
Rta. Imp* Bid, 1916, Oet., pp. 3-18). —This hiilletin reports the results of actual 
anti guarantied analyses of 101 samples of fertilizers and fertilizing materials 
collected for insi^ection in Rhode Island during 191(>. “ The absence of potash 
in over one-half of the brands and the small amounts in those brands that do 
carry potash are noticeable features of the fertilizer situation In 1916.” 

AGBICULTUEAL BOTANY. 

Department of botanical research, D. T. MacDougal (Carnegie Imt. Wash¬ 
ington Tear Bool:, 14 {1915), pp. 55-106 ).—^The groupings under which this work 
by niiiiierous investigators is reported include equipment; photolysis, respira- 
tio!i, hydration, and growth; some special water relations of plants; erivironic 
relations; the Salton Sea and Mohave Desert regions; genetics; and various 
special investigations. 

Some of the important results of this vrork considered as a whole are sum¬ 
marized by stating that plant growth takes place at the expense of definite or 
formative compounds, wliich are formed locally at a rate depending primarily 
upon tlie iniiuence of temperature on chemical velocity. The processes may 
be masked or checked by imperfect re.spiration, enlargement depending upon 
coBclitioiis affecting water absorption. Light breaks down the smothering 
acids formed under incomplete respiration in cacti, thus facilitating the pro¬ 
duction of formative material. Lessened acidity due to light action conditions 
absorption of wmter, so that light may accelerate growth in two different ways. 
Auxograpliie instruments have been improved and glass screens of specialized 
transmissibility to light have been designed. The readily varying permeability 
of protoplasm is referred to the interrelations of the disperse phase and the 
disperse medium of the hydrophile emulsion colloids of w%ich it is made up. 

Sunlight is found to cause changes in air as a result of which respiration 
is highest on days of high solar radiation, less on cloudy days, and least at 
night. Arrangements are in progress for meassurements of electrical conditions 
of the air under identical conditions. In a study of photosynthesis, formic 
acid lias been produced from solutions of carbon dloxid and potassium car¬ 
bonate, and exposure of formic acid to sunlight and ultraviolet liglit has pro¬ 
duced a substance giving the reactions of a sugar and capable of use as food 
by green aigm in darkness. 

Succulent plants under desiccation may show for a long time normal pro¬ 
portions of wmter content, owing to coincident respiration or oxidation of solid 
materials. While the proportion of nonreducing sugars in succulent plants 
increased during one to six years of starvation, that of hydrolyzable carbo¬ 
hydrates was decreased. The starvation phenomena, some of which persist for 
several years after restoration of normal conditions, include hydrolysis of cell 
walls, deformation and peripheral thickening of nuclei, and reduction of the 
protoplast Cel sap density of the desert plants is least in species native to 
arroyos, and shows a scale ascending through those of canyons, rocky slopes, 
and bajadas to those of saline areas. 

Plant successions which occupy an area originally bare finally culminate in 
a formation the nature and permanence of which are determined by dimate. 
The history of terrestrial vegetation shows the four great eras, Eophytie, 
Paleopliytic, Mesopliytic, and Cenophytic. The chief physical factors and their 



328 


EXPERIMENT STATION EECOEP. 


£?ol 


effects corresponding to various altitudes have been evaluated. The prelimi¬ 
nary studies of the Mohave Desert region are considered to have made such 
advances as to condition progress in the interpretation of the origination, 
phylogeny, and successions of the present vegetation of tins region. Studies 
of the rdle of the several factors in a desert complex are thought to prove that 
the more divergent part of a population is eliminated by envlroiiic agencies^ 
hut that this eliminating action is subject to various modilicatons. 

Artificial absorption of liquids by plants through their aerial parts^ G. 
Acqua and Vieginia Jacobacci {Ann. Bot. {Rome'}, I 4 (1916)^ No. i, pp. SB- 
4 O ).—Having extended the studies previously reported by Acqiia (E. S. 11., 35, 
p. 331), the authors state that solutions of glucose were absorbed by aerial 
portions of young white mulberry trees and loroduced in very small plants a 
conspicuous increase in growth accompanied by morphological variations both 
external and internal, somewhat older plants being less affected, and still more 
developed ones showing very slight effects from this treatment. Lupines sup¬ 
plied through their aerial parts with potassium nitrate or magnesium phos¬ 
phate showed a retardation of growth, and those given potaKSsium or ealeium 
nitrate began to show decay in about 11 days, the controls remaining normal. 
It thus appears that some solutions of salts having imtritioiuil value when 
taken up through the roots are injurious when passing directly into the plant. 

A study of physiological balance in nutrient media, J. W. Shive (Physiol. 
Researches, 1 (1915), No* 7, pp. $27-897, figs. 15). —Results are given of ex¬ 
perimental study of the growth made by plantlets of winter wheat in water 
cultures with respect to the physiological balance of salts and the total con¬ 
centration of the medium. For each of the total concentrations employed 
corresponding to pressures of 0.1, 1.75, and 4 atmospheres, there were tested 
simultaneously 36 different proportions of the three nutrient salts calcium 
nitrate, magnesium sulphate, and potassium dihydrogen x^hosphate, a small 
amount of ferric pliosx)hate being added to furnish iron. The criteria em¬ 
ployed were total water loss by transpiration and guttation during growth, 
dry yield, water requirement of tops and of roots, apparent condition of tops, 
especially as to leaf injury, and condition of roots, especially as to lateral 
branching. 

It is stated that within the first four weeks of growth these three salts form 
a nutrient medium well suited to the development of wheat plants when tlie 
total osmotic concentration is about 1.75 utmosphere.s and when tiie salts are 
present in either one of two somewhat similar sets of proj)orf;ions which are 
given with discussion. These solutions are thought to bo equal to any and 
superior to most of those of equal total concentration previously described anil 
in general use. For a given total concentration the best physiological balance 
of salt proportions for tops is not the same as that for roots. The values of 
the cation atomic ratios magnesium: calcium, magnesium: potassium, and cal¬ 
cium ; potassium appear to determine the growth in many ciises, but this rela¬ 
tion is not always clear for any single ratio. 

Cases of Injury to leaves are noted in connection with certain concentrations, 
also cases of root injury in connection with severe leaf injury. 

Water loss during growth corresponds in a somewhat reliable way to top 
yields. While there appears to be no general relation between water require¬ 
ment per gram of roots and total concentration for the optimal or suboptimal 
total concentrations, the water requirement per gram of dry tops varies in 
inverse order as regards the total concentration of the medium. 

.Xnfiuence of certain salts and nutrient solutions on the secretion of dia¬ 
stase by Penicillium camembertii, W. J. Robbins (A'wer. Jour. Bot, $ (IBM), 
No. 5, pp. $84-260, figs. 8).—The author describes a method of, determining 
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cliastatic action in solutions of soluble starch by the precipitation of the undi¬ 
gested starch and part of the dextrins in acid alcohol An account is also given 
of the effects as to the amount of starch digested by P. camenihcrtii ivhici) art^ 
produced by given concentrations of various salts. A contrast is noted between 
the rate of digestion of soluble starch by P. camembertii and Aspergillus oryz(3 
and the rate observed in the case of digestion by Mticor rouwU or Fusariuni sp. 
While no evidence was found to connect potassium and calcium with diastase 
formation, it is thought that nitrogen may bear an intimate relation thereto in 
ease of P, eamenibertii. 

Mtrates in sulla (Heydsaram coronarium) and other legumes, G-iuma 
Campanile (Ami, Bot. [Porno], IJf (1916), No. i, pp. 49-75). —In the studies here 
outlined, employing chiefly IL coronarimn, it %vas found that plants growing 
in a medium rich in nitrates absorbed these in a quantity somewiiat larger 
than in ordinary soil, especially in case of the young plants. The distribution 
of nitrates in the plant at different periods is discussed. Data are also pre¬ 
sented as obtained with Lupinus alhus, these corresponding in a general way 
with those obtained wuth Bisum soMvuni, Vida faba, and V. sativa. 

G-lucosid formation by plants, G. Ciamician and C. Ravenna (Atli R. AccatL 
Lincei^ Mend. €1. 8ci. Fis., Mat e Nat, 5. ser., 25 (1916), I, No. 1, pp. 3-7 ).— 
In tests with maize and bean it was found that while pyrocatechin, gallic acid, 
and tannin were toxic to both these plants, saligenin was used by both, benzyl 
alcohol probably by bean, and hydroquinone apparently by maize. It is stated 
that substances resembling gliicosids were formed in the young plants. 

Studies on the presence and the physiological signiffcance of the flavone 
derivatives in plants, I—III, K. Shibata, M. Kishida, and I. Nagai {Bot. Mag. 
ITokgo], 29 {1915), Nos. 243, pp. 118-132, figs. 4; 347, pp. 301-308; 30 (1916), 
No. 352, pp. 149-178). —In the first of these papers it is claimed that the flavone 
derivatives, probably as glucosids, were present invariably in the epidermal cell 
sap, and sometimes in the deeper structures, of the aerial parts of numerous 
plants examined. These substances are held to be of considerable physiological 
importance, probably in preventing injury from ultraviolet rays. 

In part II, entitled The Chemical Biology of Alpine Plants, further experi¬ 
ments and observations are reported which are considered to support the con¬ 
clusions stated in the preceding article. Flavone bodies w^ere found to be 
among those occurring most commonly in plants, such as chlorophyll, sugars, 
and starches. They appear to be related to the penetrability of atmosphere to 
light, probably serving to protect the plant from the short ultraviolet wave 
lengths, in ease of plants growung in tropical or high regions, and hence acces¬ 
sible to these shorter ultraviolet rays. 

In part III, entitled The Flavone Content of Tropical Plants, a large !)ody 
of studies carried out with very diverse plants in various parts of the wmrid 
is said to confirm the conclusions above stated as regards the relation between 
flavone and protection from ultraviolet waves of solar origin. Flavone bodies 
and anthocyanin are said to pass reversibly the one into the other, the former 
being regarded as an important physiological factor in plant life. Some of the 
data are reported in tabular form. 

Belation of oxidases and catalase to respiration in plants, C. O. Appleman 
(Amer. Jour. Bot, S {1916), No. 5, pp. 223-233). —^Tliis information has already 
been noted from another source (B, S. E., 34, p. 523). 

On the relation between transpiration and stoniatal aperture, F. Dabwin 
(BMl Trans/Rog. Soo. London, Ber. E, 207 {1916), No. 343, pp. 413-431, figs. 
23). —The problem which furnishes the subject matter for the present paper, 
the relation between stomata and transpiration, lias already been dealt with to 
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some extent (E. S, E., 27, p. 222; 31, p. 222). The results, as tabulated and 
plotted for the ivy, rubber tree, und laurel, are considered to a fiord convincing 
eyidence that transpiration is regulated by stomatal aperture. 

Tlie perception of iieliotropic stiimilus in plants, Oiliiua Campanile {Ami. 
Bot, IBonie], IS (1915), No. ISO-llfS). —The author states tliat in studies 

with such plants as Vicia satwaj Gicor arietinuiih and Diplotaxis, no constant 
relation was found to exist corresponding to that suggested in the work ot^ 
Haberlandt (E, S. R„ 31, p. 728) between the presence of certain lenticular cells 
and the perception of luniinous stimuli. In Colocmia esculent a and 0. anti- 
quorum the perception of light stimulus appears to reside in a minute organ of 
the foliar lamina which is otherwise insensible to light. In case of some fleshy 
plants where such relation seems to exist, it is said that the reaction still occurs 
after removal of the epidermis. 

The relation between, geotropic sensitivity in roots to the presence and 
orientation of statoliths, Virginia Jacobacci (Ann. Bot. [Rome}, 12 (1914)^ 
No. 2, pp. id'a-i75).—Oonclucling a study of Oicer ariciinum, the author states 
that in ease of this plant it appears evident that the presence, in the root tips, 
of starch grains as statoliths is associated with the reception of gravitational 
stimulus. 

Recent studies on the relation of geotropic sensitivity in roots to the 
presence and oidentatioii of statoliths, Virginia JxVcobacci (flmh Bot. [Eowe], 
IS (1915), No. 2, pp. 149 , 150). —Having extended the >stmly above noted to a 
number of other plants, the author states that the roots which were geotropic 
generally contained large numbers of statoliths. Eesiilts are given of such 
studies as carried out with GucurHta maxima. 

The vitality of seeds buried in the soil, W. J, Beal (Proc. Boc. Prom. Agr. 
BgI, S‘6 (1915), pp. 25-27). —This report has already been noted from another 
source (E. S. R., 34, p. 732). 

Mechanics of dormancy In seeds, W. Crocker (Amer. Jour. Bot., S (1910), 
No. S, pp. 99-120). —Discussing theories of longevity, causes of dormancy with 
methods of securing it, and forcing agents, the author states that dormancy in 
seeds results generally from the inhibition of one or more of the processes pre¬ 
ceding or accompanying germination. Seed coats play an important part in 
both primary and ^seconclary dormancy. Their colloidal nature permits their 
easy modification by even low concentrations of a variety of agents, such results 
having been frequently but wrongly interpreted as stimulus roafd'h)US. Regard¬ 
ing germination conditions for both seeds and pollen, it is thought that the recent 
trend of opinion is toward the need of general physical conditions and away 
from the need of specific chemical stimuli, or even chemical stimuU at all. 

After-ripening of seeds or the changes during dormancy and finally controlling 
germination may involve growth of the rudimentary embryo, fundamental 
changes in an otherwise mature embryo, or chemical changes in the coats. In 
after-ripening, there is often a complex interrelation between coat and embryo 
changes. 

Foliar structure in some oaks having persistent leaves, G. Donati (Ann. 
Bot. IBomeJ, IS (1915), No. 2, pp. 157-168, figs. 1 S}.—TUb is mainly a com¬ 
parative study of leaf structure in Quercus ilex, Q. suher, Q. ooeidentalis, md 
Q, cocGifera, 

It is stated that the structure apparent in the study of an individual or of 
members of a given species varies with the age of the material and with the 
conditions of the examination. The leaf type in 'a given species, while varying 
somewhat as to its minor characters, ,is still fairly constant. Both internal and 
external structures of young trees resemble those of older ones of the same 
species. It is stated that while the foliar structures of Q. ilex and those of Q, 
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cocmfera grown in sun and those grown in shade are much alike, the stem struc¬ 
ture shows differentiation as to its characters. 

Mesophyll structure and function in grains, G. Catalano {Ai-U R. ArmxL 
Lincei, Rend. Cl. Sci. Pis., Alat. e Nat, 5, ser., 25 (1916), I, No. 2, pp. J12—117 ).— 
Giving a brief account of studies on some typical leaf structures in griimineous 
plants, more particularly ChloiHs gayanO', the author states that a sort of 
differentiation met with in green parenchyma which forms abundant yellow 
pigment but no starch indicates a degree of specialization in the foliar tissue 
corresponding to a division of labor in the general process of nutrition, with 
resulting economy of total resourees. 

Tlie nature of the infforescence and fruit of Pyrus malus, Oaeoline A. 
Black {New Hampshire Sta. Tech. Bui. 10 {1916), pp. 519'-51i1, pis. 8; Mem. 
N. Y. Bot. Card., 6 (1916), pp. 519~5Ij7, pis. 8). —A morphological study of 
P. malus, including the origin and development of the flower from the incipient 
shoot and the subsequent formation of the fruit. It deals in considerable detail 
with the flow^er bud and its position, the inflorescence, the flow^er and its essen¬ 
tial parts, pollination and fertilization, and the development of the fruit itself. 

It is stated that in the Baldwin apple, which was used in the study under 
discussion, the size of the fruit bud is not a distinguishing character. The 
fruit bud, rarely axillary, may occur in various positions, being identified with 
certainty only by dissection. The growffh of the fruit bud is characterized by 
an elongation of the axis, in which wood is formed and upon wfliicii flowers, 
leaves, and buds develop. The bud scales are modified petioles. The inflor¬ 
escence Is a simple cyme. The flower parts develop in succession from the 
torus, the apex of the axis not being completely used up in the production of 
the flower parts. 

The inferior ovaries are imbedded in the torus, which grows wdth the carpels. 
The mesocarp and exocarp of the carpels become fleshy and the endocarp carti¬ 
laginous or papery. The torus is the receptacle of the fiowmr and its growth 
produces the flesh of the fruit, which exhibits a well-defined pith and a cortical 
layer wdiich are delimited by ten primary vascular bundles, which give rise to 
the carpellary vascular system. 

The fruit of the apple may be regarded as a reenforced or composite fruit 
consisting of one or more drupe-like fruits embedded in a fleshy torus. 

The literature cited is listed. 

M'otes on parthenocaipy, B. Longo {Ann. Bot I Rome], 14 {1916), No. 1, pp. 
29-S2, fig. 1). —The author discusses briefly some observations made upon Mon- 
stera delieiosa and the so-called butter pear, both of which generally produce 
seedless fruits. 

Department of experimental evolution, C. B. Davenpokt {Carnegie Inst. 
Washington Year Book, IJf {1915), pp. 127-Ui9). —^Among the principal advances 
in botany reported during the year are mentioned the discovery that in different 
strains of Lychnis there is a difference in the dominance of one and the same 
trait, hermaphroditism (including maleness) ; the proof that inheritance of 
determiners from both parents by certain plant hybrids leads to more prompt 
development of characters than in case of inheritance from one side only; the 
demonstration of a triple factorial basis for the foliage color of Lychnis; and 
the production of a strain of beans with double the number of cotyledons and 
first leaves of the seedling. 

A new graft hybrid, A. Mawabesi {Staz. Sper. Agr. I tat, 48 (1915), No. 5-7, 
pp. 518-524, pis. 4).—-An account is given of characters noted in a study of a 
hawthorn said to be a graft hybrid, the probable origin of which is reserved for 
later discussion. 
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Significant accuracy in recording genetic data, E. M. East (A'«?.C'r. Jour, 
Bot.j 3 (1916), 5, pp. $11-222 ),—This is a cILscassioii of supposed disagree¬ 

ments between the statements of findings by the author as previously noted 
(E. S. It., 20, p. 216), and those made by Gooclspeed and Clausen (E. S. It., 
34, p, 225). 

FIELD CEOPS. 


[Work witli field crops], L. Smith {Rpt Agr, Expt. Bid. Rt. Croix, 1914-15, 
pp. 1-28, pi. 1). —Experiments with sugar cane, cotton, and a number of minor 
crops are described. 

Work with sugar cane included fertilizer experiments, cultural tOKSts, com¬ 
parisons of varieties and seedling canes, and bud selection. The fertilizer 
experiments conducted in several parts of the island showed, in general, that 
the use of commercial fertilizers can not be I’elied upon to increase the re¬ 
turns. This is considered as probably due to the small rainfall, which sets a 
low limit to the growth of the cane. In a series of cultural tests cane was 
grown in rows 4.5 ft. apart, at intervals of 2, 3, and 4 ft. in the row. The 
closest planting gave an increase in yield of cane of 20.T per cent and the 
medium distance 15.5 per cent over the widest spacing. Three of five bud 
selections gave a higher yield than ordinary cane, both as plants and ratoons. 
The results of trials of imported and other varieties of cane are given in tables. 
Canes B. 4596, B. 6204, B. 7169, and Sealy Seedling are mentioned as giving 
particularly good results. 

Tests of 21 Sea Island cotton selections showed a range in yield of from 
208 to 690 lbs. of seed cotton per acre. A S-acre. plat of the first generation 
hybrid, Sea Island X Sakellarides, planted the middle of August, yielded 
3,139 lbs. of seed cotton with the quality equal to that of good Sea Island. 
The first generation hybrid, Sea Island X St. Croix Native, which was prom¬ 
ising a year ago, turned out a complete failure on account of boll droi^ping. 

Cultural tests of maize, imphee, alfalfa, velvet beans, Sudan grass, sorghum 
varieties, and spineless cactus are briefly noted. 

[Fertilizer experiments], A. W. Iv. de Jong {Dept. La,ndl)., Nijv. eri Handel 
[Dutch Bast Indies], Medcd. Agr. Chem. Lab., No. IS (1915), pp. 27).—Tlie nv 
suits of fertilizer experiments with cassava, I’ice, and citroiiella grass are re¬ 
ported and briefly discussed. 

It was found that as compared with sulphate of ammonia nitrates of soda 
was taken up more readily by cassava plants. Lime nitrogen as a fertilizer for 
rice vras practically as effective as sulphate of ammonia, while molasses pro¬ 
duced no advantage. The use of sulphuric acid applied on rice fields did not 
appear to produce an injurious effect on the yield. A relatively insoluble 
phosphate and double superphosphate applied in the ratio of 3:1, respectively, 
as fertilizers for rice were about equally effective. Volcanic rode used as a 
fertilizer on citronella grass produced no effect, while a complete fertilizer 
application gave the largest increase of the different fertilizers tested. 

Contributions to the principles of breeding certain agricultural plants.-— 
V, Grasses, C. Fruwieth (Naturw. Ztschr, Worst u. Landw., 14 (1916), No. 
S-4i PP‘ 127-149). —Continuing previous work,^ this article discusses observa¬ 
tions on the conditions of blossoming and experiments in fertilization of the 
more important agricultural grasses, including species of Bactylis, FOa, Fes- 
tuca, and Lolium, together with Phleum prat erne, Atopecurm pratensis, Avma 
flmescens, and ArrhemtJierum elatius. 

^Natarw. i^tschr. Laud u. Forstw,, 1 (1903), No. 10, pp. 397-404; 2 (1904),'Noa, 1, 
pp. 18-47; 6. pp, 241-253; 4 (1900), No. 1, pp, 60-55, pi. 1. 



19173 


MELD CROPS. 


833 


In summarizing tlie results tlie author states that the grasses stiicllecl have 
tlieir main blossoming stage between five and nine o’clock in the morning, with 
the exception of Lolium perenne and L, itaUcum which blossom a little later^ 
or between ten and twelve o’clock. The blossoming of an individual floret gen¬ 
erally lasts from one to two hours, seldom less than one hour but often longer 
than two hours. No marked difference in this respect among the different 
species was established. 

Blossoming was observed to begin in the upper third of an inflorescence, 
and in the branches of panicles the flower at the point was the first one to 
open. With the exception of Poa pratemis, the blossoming began with the low¬ 
est floret and proceeded upward. It was found that on the average the earlier 
blossoms produced the heavier fruits. Weather conditions prevailing on a 
certain day, or even the day preceding, were found to exert a marked inflnence 
on the beginning of blossoming and the number of blossoms opening. A re¬ 
tarding effect of the weather gave rise to a larger number of opening blossoms 
on the day following. 

Experiments in the artificial control of temperature, light, and moisture 
showed that temperature was of much greater importance in its effect on blos¬ 
soming than the other two conditions. With insufficient temperature blossom¬ 
ing did not take place, but with the proper temperature conditions it was only 
slightly retarded by the absence of light. High atmospheric humidity did not 
interfere with blossoming, although it held back the opening of the pollen sacks. 

Single blossoms of different grasses inclosed in cotton batting did not pro¬ 
duce seed-containing fruits. Similarly inclosed single inflorescences, in the 
case of only a few grasses, yielded negligible quantities of germinable seed, and 
two inflorescences from an individual plant produced sexually and inclosed 
together yielded some fruits which did not germinate and others, somewhat 
greater in number than those secured from the singly inclosed inflorescences, 
which were capable of growth. Entire sexually-produced plants when in¬ 
closed did not, in many instances, yield a single germinable seed, in others 
only a small number, and in a few cases a larger number. L. perenne, L, itali- 
eum>, and P. elatius exhibited the greater tendency toward self-fertilization. 
The great differences in the behavior of plants of the same species under this 
treatment are ascribed to individual differences. 

Divisions of sexually produced plants inclosed together resulted in a num¬ 
ber of cases in the development of a satisfactory number of germinable seeds. 
The progressive results secured in this series of experiments are considered due 
to the greater chances of pollination in any particular test as compared with 
the preceding one. 

Experiments with divisions of an individual plant of A. elatim showed that 
complete self-sterility occurs in some grasses. For t'wo years in succession 
297 such divisions planted 40 cm. apart each way did not produce any ger¬ 
minable seed. 

Some common grasses and how to know them, R. S. Macdougall {Trans. 
IligMand and Agr. 8oc. Scot, 5. ser., $S {1916), pp, 56-91, figs. 28). —^This paper 
describes the root, stem, leaf, flower, fruit, and seed of a grass plant, defines 
the terms used for descriptive purposes, gives a detailed description of each 
of the more important grasses together with keys in tabular form for their 
identification, and points out how the seeds of different species may be 
recognized. 

Eleven references to literature on grasses are cited. 

A trial of grass mixtures, F. W. Hilgendoef {Jour. Vanterhurg Agr. and 
Past. Assoc., S. sen, 4 (1916), pp. 28-84^ figs. 5). — A comi)arison was made on 
land of medium fertility of grass mixtures consisting principally of Italian 
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rye gi'ass, perennial rye grass, cocksfoot, timothy, meadow fescue, reel clover, 
and white clover. The third year after seeding, the seasons of the second and 
third year having been dry, the Italian rye grass had entirely disappeared, tlie 
perennial rye grass had greatly decreased in importance, and the cocksfoot had 
increased. It was shown that in general an increase in cocksfoot resulted in a 
decrease of hare land. Timothy and meadow fescue, believcMl to require heavier 
land and more moisture than was available during this experiment, were not 
successful. 

Composition of several of the forage grasses of German East Africa, 
M. Reich, F. Hon camp, and H. Zimmebmann {Landw. Vers, Stat., 87 (1915), 
No. pp. 351S63 ).—The samples of grasses analyr.ed, selected in tlie region 
between the Pare Mountains and the Pangani River, included the following 
species. Eragrostis superba^ E. minor (?) Pappophot'um scahnmi, Sporobolus 
spicattiSf E. robustiis, B. rehmanii, Aristida adscensioniSj Ggnodon plecto 
stacliy%m>, Ghloris virgata, C, myriostaehya, C. geryana, Dactyloctenium wgypti- 
ac'uni, heptocarydUmi, alopecuroides, Digiiaria Jiorl::;ontaUSf and Pcmiisctiim 
cUiare. Each grass is briefly described and the chemical composition, including 
the organic and inorganic constituents of the sample representing it, is re¬ 
ported. 

Medicago falcata, a yellow-flowered alfalfa, B. A. Oakley and S. Garveb 
(U, B, Dept, Agr. Bui. ^28 (1917), pp. 70, pis. 4, figs. 2^3).—This bulletin deals 
with the history, literature, and certain experimental work relating to M. 
faloata, a yellow-flowered alfalfa, and is an effort to correct extreme and er¬ 
roneous opinions regarding this plant, setting forth reliable data for the aid 
of plant breeders and others interested in the species. 

The first recorded introduction of if. falcata into the United States was by 
this Department in 1897, followed by importations in 1906 for the purpose of 
utilizing the species as a cultivated forage crop and by many subsequent in¬ 
troductions, mostly from Russia and Siberia. The species is thought to be in¬ 
digenous over a large portion of Europe and the western two-thirds of Asia. 
It occurs throughout a wide range of soil and climatic conditions and at de¬ 
pressions and elevations ranging from below sea level to 13,060 feet al>ove, 
thus possessing a much wider adaptation than Jf. saMva. 

The botanical history of the species has been traced back to the early days 
of modern botany and is dealt with in some detail. Recent v^orkers differ with 
regard to the taxonomic relationship of M. falmta to ilA sativa^, some regai'ding 
it as a true species, while others regard it as a variety or subsi)e<.1es of the 
latter. That their I'elationship is quite close, however, is sliown by the readiness 
with which they hybridize and the fertility of the hybrids. 

A classification of the species has been attempted, based largely on the habit 
of gi'owth. Owing to the extreme variability encountered, many forms are 
difficult to classify, possessing combinations of characters which make it <liffi- 
eult to detei‘mine whether they are of pure or hybrid origin. Four groups have 
been established, ranging in habit from prostrate to almost erect. Two groups 
are referred to as pasture groups, not being sufficiently erect to be harvested 
for hay, and the other two as hay groups. 

This species has never been extensively cultivated in Europe or Asia, al¬ 
though utilized to some extent as a wild forage plant. It is now being culti¬ 
vated to some extent in India and possibly to a still more limited degree in 
southeastern Russia and Chinese Turkestan. 

The erect forms of M. falcata resemble those of M. sativa in their mass effect^ 
but usually produce a ■ heavier yield in comparison with. their bulk, due to the 
large number of stems. The best strains of M. falcata frequently outyield the 
best strains of M. sativa for the first cutting of the season, but M, falcata is 
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seriously deficient as a forage crop in its inability to recover quickly after 
cutting. Further handicaps of this species as a cultivated crop are that in the 
West and Northwest, where it appears to hold greatest promise, it can be de¬ 
pended upon to make only one crop a season and that it produces seed sparingly 
and does not retain its seed as does JJ. satim. 

The natural distribution of the species, its adaptations, and its behavior 
under field conditions indicate that it is hardy and drought-resistant. Chemical 
analyses reported indicate that it is about as valuable for feeding purposes as 
the common alfalfas. The cultural requirements are much the same as those 
of M. saii-va, although on account of its hard seed and the slow growth of the 
young plant it is difficult to secure a satisfactory stand. The plants of if. 
falcata bear transplanting better than do those of ilf. sativa. Sowings on un¬ 
broken native sod land gave fair stands, but the plants are not aggressive 
enough to be of any real value in this respect. 

The greatest value of the species appears to lie in the field of selection and 
hybridization with M. saMva. It is hoped that superior strains of alfalfa can 
be developed from such hybrids. 

A list of 67 articles is given, which comprises the literature cited. 

Lucerne inoculation experiment, .T. O. Heinrich (Apr. N. S. Walrs, 

27 (1916), No. 5, pp. S05-S1S, fig. 1). —The results of four years’ inoculation ex¬ 
periments with alfalfa indicated that inoculation with soil from a successful 
alfalfa field and of the same composition as the land being treated is much more 
efficient than the use of pure cultures, and that lime greatly increases nodule 
formation. Pure cultures of the vetch organism were ineffective for alfalfa. In 
these experiments inoculation without manure gave a lower yield than the check 
tests, while the plat limed but not inoculated gave the highest yield. 

Alfalfa conditions in New England, H, W. Jeffees (Apr, of Mass., {IBM), 
pp. 14Ji--160). —popular article with discussion on the culture of alfalfa in 
New England. 

Barley improvement, P. A. Speagg {MicMgmi Sta. Clrc. 32 {1916), pp. SMI, 
figs. 5). —This circular gives the results to date of variety tests of winter barley 
in Michigan. Two varieties, Michigan Winter and Derr Winter, seem to give 
promise for the future, with average yields at the station for the seasons of 
1913-1915 of 58.9 and 51.7 bu., resi^ectively. The effect of climatic conditions 
upon winter barley is shown by numerous reports from farmers. 

Easciation in maize kernels, T. K. Wolfe (Amer. Nat., 30 (1916), No. 593, 
pp. 306-309, figs. 3). —This paper from the Virginia Experiment Station de¬ 
scribes two corn kernels, each with two embryos, occurring on an ear repre¬ 
senting a cross between Improved Learning as the seed parent aiul Boone 
County Special as the pollen parent, together with their progeny in the Pi 
generation. 

Two stalks were produced from each kernel and the four ears secured 
showed Mendelian splitting with reference to white and yellow kernels. AH 
the kernels had only one embryo. 

Work of the Pskof experiment station for ffax culture, N. A. D’Iakonov 
(Belsk. Kho^. i TMsod., 249 (1915), Sept., pp. 35-60; Oct., pp. 173-1S6). —Deter¬ 
minations of the moisture content of fiber flax made at this station showed that 
under otherwise equal conditions the lower quality of flax has the higher 
moisture content. Fiber from single dry-stemmed plants was found to contain 
84.24 per cent of dry cellulose, while green branched stems contained 81.43 
per <!eiit. The results further indicated the value of mass selection of long, 
single-stemmed plants in improving the quality of the crop. The retting of 
flax under controlled conditions and with the use of pure cultures of Bmillus 
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gramilol)acter pectimvm'um is described. A better yield was secured in a 
test from seeds stored for more than a year than from fresb seed from tlie 
last harvest. 

A handbook of industrial plants in common use, G. G. Faenswobth et al, 
ilPUlUpmc] Bm\ Eel. Bui. d// (1915), pp. Ill, pis. 24, figs. 49).—This handbook 
briefly describes the industrial fiber plants of the Philippine Islands with ref¬ 
erence to their botanical and other characters, distribution, habitat, and 
utilization. 

Oat breeding- experiments, J.jjT. Pkidham (Agr. Gaz. N. B. Wales, 27 Ci,9id), 
Wo. 7, pp. 457-4^1^ pl> !)•— The breeding experiments with oats here reviewed 
included mainly cross breeding and selection work with the Algerian variety 
to increase the height of the straw and to improve the grain from a feeding 
standpoint. The principal high-grade strains secured in this work are briefly 
noted, and yields obtained in a comparative test of varieties ax’e reported. 

A study of a cross between Algerian and Garter Boyal Cluster sliowed that 
pigment in the straw behaved as a Mendelian character. In a variety test 
conducted from 1912 to 1915, inclusive, Algerian ranked first among four va¬ 
rieties with an average yield of 85.99 bu. per acre. 

Observations on potato culture, V. G. Kotelnikov (Belslc. Klioz. i LQsov., 
250 (1916), Apr., pp. 593-603). —Seed tubers of medium size w^ere planted In 
alternate rows, one and two in a place. The varieties grown were Six-weeks 
Imperial, and Ahvays Good. Planting two tubers per hill gave a yield 15 per 
cent greater than tiie jdeld from planting only one tuber in a place. The use 
of large tubers for seed gave somewhat larger yields and a larger percentage 
of large tubers, but these advantages were not sufficient to offset the profits 
derived from the use of the smaller tubers. 

The influence of overabundant soil moisture during the latter part of the 
growing season on potato tubers and their starch content, M. P. Abk- 
Hangelskii (Selsk. Klioz. i Ll^sov., 250' (1916), Mar., pp. 40O-4O6, figs. S ')^— 
Studies in progress for two years indicated that the capacity of resisting the 
malformation of tubers in the presence of an abundance of soil moisture Is a 
heritable character, and show’ed that tubers of regular shape may have a 
starch content almost 4 per cent higher than tubers with outgrowths induced 
by too much soil moisture. 

Turther experiments in crossing potatoes, J. H. Wilson (TroMS. Highland 
and Agr, Soc. Boot., 5, ser., 28 (1916), pp. 33-55, figs. This article describes 
a number of varieties of potatoes derived from varieties described in an earlier 
report on this %vork, previously noted (E. S. R., 19, p. 888). The characters and 
quality of the different varieties of crosses are set forth, and the behavior of 
seed sent out for trial is briefly reviewed. 

Harvesting and storing potatoes, L. Malpbatjx (Vie Agr. et Eurale, B 
(1916), Wo. 49, PP- 238-244, figs. 5). —This article discusses the time and methods 
of harvesting potatoes and storing the crop, describes storage in cellars and pits, 
points out briefly the utilization of diseased or otherwise injured tubers, and 
reports the results of studies on the influence of methods of storing potatoes 
on their composition. It was found that, in general, storing in cellars was pref¬ 
erable to storing in pits, as there was a smaller loss of dry matter and starch, 
and the tubers were also in other ways of better quality for table use. The com¬ 
position of lots of tubers stored for two, four, and six months in cellars and in 
pits is given in tables. 

The soy bean, with special reference to its utilization for oil, cake, and 
ether products, C. V. Piper and W. J. Morse (V, S. Dept, Agr. But 439 (191$), 
pp. 20, .figs, S ).—This bulletin is a general review of soy-bean production, in¬ 
tended to be of special interest to southern farmers and cottomoil mill men, 
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as well as to farmers of the Northern and Central States and the nianiifacturers 
of soy-bean food products. Soy-bean production in Manchuria, Japan, Europe, 
and the United States is discussed in turn, and statistics presented relative to 
the quantity and value of the exports and imports of the soy bean and its 
products. The methods of oil extraction are described. Of the two methods 
commonly used in the United States, the hydraulic and the expeller processes, 
the latter is the more efficient and cheaper. The uses of soy-bean meal as 
human food and as stock feeds are discussed and comparative analyses given 
of soy-bean meal and other important oil meals. The uses of soy-bean oil in 
various commercial processes and for human consumption are also discussed. 

Analyses of over 500 varieties of soy beans grown at Arlington, Va., show 
that considerable variation exists, the oil ranging from 11.8 to 22.5 per cent 
and the protein from 31 to 46.9 per cent. The yellow-seeded varieties are 
deemed most suitable for oil and meal production, and the Mammoth Yellow 
variety is most generally grown in the South for oil production. Environment 
appears to be a potent factor in the percentage of oil, wide variations being 
found in the same variety grown in dilTerent localities. Analyses of varieties 
reported from various sections of the United States indicate that a higher per¬ 
centage of oil is obtained from the same variety produced by southern-grown 
seed. Similar results are said to have been obtained in Manchuria. Consid¬ 
erable variation in the percentage of oil was also noted in individual plant 
selections at Arlington, Ya., indicating that improvement may possibly be se¬ 
cured by breeding. 

The possibilities of developing a manufacturing industry with American-gi’own 
soy beans, especially in regions infested with the cotton-boll weevil, or subject 
to the danger of infestation in the future, are discussed. 

Tobacco growing in the Connecticut Biver Valley, L. R. Smith (Agr. of 
Mass., 6S (1915), pp. 266-279, pis. 4 ).—^Historical notes on tobacco growing in 
the Connecticut River Valley and general directions for the culture of the crop 
in that section are given. The cost of raising one acre of tobacco is estimated at 
from $174 to $204, and it is stated that the cost of shade-grown tobacco is about 
45 ets. per pound. 

Improvement of Ghirha Spring wheat in yield and quality, J. A. Clark 
(U. S. Dept. Ayr, BuL 450 (1916), pp. 19, figs. 7 ).—/imong the Russian wheats 
imported for trial in the dry portions of the Great Plains area, Gliirka Spring 
wheat has proved to be productive and drought-resistant but low in quality 
when compared with the standard wheats for that region. The object of these 
experiments, therefore, was to improve the yield and quality of Gliirka Spring 
wheat. 

A brief history and description of the wheat is given. The experiments were 
conducted with only one of the Department introductions, Ghirka Spring (C. I. 
No. 1517) from Grodno Province in Russian Poland. The experimental data 
include tests of yield, quality, and improvement at several points in South 
Dakota, North Dakota, and Montana, as well as milling and baking tests con¬ 
ducted at the North Dakota Experiment Station. Much of the data is reported 
in tabular form and discussed. 

The general conclusions drawn from the experiments are as follows: Ghirka 
Spring wheat is a valuable drought-resistant variety, but is susceptible to rust 
in moist seasons and in humid areas. It yields on an average more than the 
Rysting Fife and Haynes Bluestem common wheats, but less than the Kubanka 
durum wheat. The quality of Ghirka, however, is inferior to that of all the 
three standard wheats named. Pnre line selections numbers 4, 5, and 66 have 
proved superior to the other selections and to the original unselected mass va¬ 
riety, and compare favorably with the standard spring wheats of the Great 
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Phiins area In both yield and quality. The selections may also prove %ailuablc 
as material for crossing with varieties possessing greater rust resistance and 
higher quality. 

Bed Rock wlieat, F. A. Speagg and A. J. Clakk ilHeJ’iIgan- t^t(h Giro, i'll 
(1916), pp. S-7, figs. S ).—This circular is an extension of Bulletin 268 (B. S. 11., 
28, |). 141), c<uitinuii\g the results given in that publication up t.o lOlG. lte«! 
Rock is especially recommended for Michigan for its winter hardiness, high 
yield, stiff straw, and its high quality for bread. 

Methods of sowing Poltavki spring wheat, A. L. Golodets {Be:senchiik-, 
Belsk. Kho:;, Oputn. Sta., No. 63 (1915), pp. 40). —In experiments with Poltavki 
spring wheat sown broadcast and in drills 10.5 and 14 in. apart, the drilled 
seed came up better than that sown broadcast. The wheat in drills 14 in. apart 
made a more vigorous and leafy growth than that in drills 10.5 in. apart, hut in 
quality was not quite so good, as the grains were smaller and not so well filled 
out. The soil moisture at the time the heads were forming was the higher in the 
field with the wider spacing in the drills. A test of different rates of sowing 
gave the best results from the use of 7 pood per dessyatine (about 1.5 bu. per 
acre). 

Nitrogenous fertilizers in wheat culture, L. Malpeaijx (Vie Agr. et Ruralc, 
4 (1915), No. 46, pp. —The results of experiments are reported on the 

use of nitrate of soda and sulphate of ammonia, applied singly or in combination 
and in varying quantities and on different dates as fertilizers for wheat. Ap¬ 
plications were made on the fifteenth day of each of the months of November, 
December, January, February, March, and April. The best results were obtained 
from the applications made in February and March. The yields of grain and 
straw obtained on the different plats in the various series are tabulated. 

A seed-testing key, A. H. Cockayne (Jour. Agr. INeio ZealA, IS (1916), No. 
2, pp. 129-131). —^Tables compiled from analyses and tests of some 10,000 
samples of seeds during the past four years, and giving the progressive average 
germination of the principal kinds of seeds sent in, are presented for the pur¬ 
pose of indicating the final germination and value of a particular lot of seed 
when the percentage of germination on a given day after the beginning of the 
test is known. 

Contribution to testing the germination of grass seeds, F. Kling (Jo-ur. 
Lan4w., 63 (1915), No. 4* PP- 285-343). —^Thi.s article discusses the development: 
of seed control work and its present status, the process of germination and the 
conditions which influence it, and the methods of making purity determinations 
and germination tests, and reports the results of germination tests with 14 
species of grasses. 

The tests conducted showed that while most of the seeds of some grasses 
germinated in about ten days, the seeds of other grasses required from three 
to four weeks. In summarizing the results, the grouping of the more important 
meadow grasses according to the yearly periods of principal development after 
seeding, as given by other investigators (F. S. R., 28, p. 632; 32, p. 330) Is 
briefly outlined. 

The results further indicated that the grasses developing early and quickly 
also germinate in shorter periods than those reaching full development later. 
The author bases the following grouping on the time required for germination: 
(1) Short germinative period, PMemn pruteme, Avena elatior, Bromm mollis, 
Agmstis sMonifera, Lolium italimm, L. peremie, Festuca pratemis, and Dae- 
tylis glomerata; (2) medium germinative period, Holcus lamtm, Alopeemrm 
pratemis, Antlioxanthum odoratim, and F. ovina; (3) long germinative period, 
Dgnomrm cristatus and Poa pratemis. 
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With reference to methods of conducting germination tests it is concluded that 
germinating between blotting papers is best for most kinds of grass seed and 
that light is necessary for the germination of the seed of some species. A 
constant temperature of 20° O. without light was suited to the germination of 
only a few grasses, but a change of temperature from 20° for 18 hours to 30° for 
6 hours gave good results with many dljfferent kinds. A constant temperature 
of 30° proved iinsuited for grass seed germination. A. pratensis and F, pra^ 
tensis germinated in the light and also under the temperature changes, and it is 
suggested that in seed control wmrk both these methods be applied in testing the 
seeds of these species. 

[The examination of beet seeds], M. Heinuich {Landw. Vers. Stat., 87 
(1915), No. 6, pp. S81-S94). —Pour methods of beet seed examination for the pur¬ 
pose of securing samples for making germination tests, referred to as the 
count, weight, count-percentage, and count-weight methods, respectively, are 
described, and tests of the relative reliability of the methods are reported. 
The sources of error are discussed and means for the reduction or elimination 
of inaccuracies are proposed. 

The size relation between dry and soaked seed of clover and dodder, M. 
Heijneich {Landw. Tors. 8 tat., 87 {1915), No. 6, pp. S95-408). —This article re¬ 
ports the results of measurements of air-dry and soaked seeds of clover and 
dodder, compares the differences in size, and points out how soaking may be 
employed in the removal of dodder seeds. 

It was observed that air-dry red clover seed from different sources showed 
differences in the average measurements which disappeared in part when the 
seed was soaked. Seed of Ouscuta trifoUi, when air-dry, was clearly distin¬ 
guishable from red clover, white clover, and alsike clover seed on account of its 
smaller size, while air-dry seed of 0 . snaveolem was found also perceptibly 
smaller than seed of red clover but of equal size wuth seed of white clover 
and alsike clover. Soaking increased size differences between the seeds of 
clover and dodder to such an extent that a difference in size between the seeds 
of C. siuweolens and those of white clover and alsike clover was also plainly 
perceptible. A method for the removal of dodder seeds from lots of clover seed 
by means of soaking is described. 

[Cooperative experiments in weed eradication] (Ann. Rpt. Ontario Agr. 
OoL and Bwpt. Farm, 41 (1915), px>. 16, 17; RpL Min. Agr. Ontario, 1915, pp. 
18,19). —The results of four years’ cooperative experiments in weed eradication 
showed that perennial sow thistle and twitch grass may be exmdicated by good 
cultivation followed by rape sown in drills rather than broadcasted. As com¬ 
pared with buckwheat, rape "was the more satisfactory for use in destroying 
twitch grass. It is further stated that deep cultivation in fall and spring fol¬ 
lowed by a well-cultivated, hoed crop will destroy bladder campion. Mustard 
may be prevented from seeding in oats, wheat, and barley by spraying with a 
20 per cent solution of iron sulphate wuthout any serious injury to the crop or 
the fresh seedings of clover. 

[Pteris aquilina.—Life history and eradication], G. P. Gordon {T^'ans. 
Eigliland and Agr. 8oc. Scot., 5. ser., 28 (1916), pp. 92-106, figs. 11). —^The dis¬ 
tribution, including the extent and method of spreading, the life history, and 
the nature of the damage due to the growth of this plant is described, and the 
results of experiments to determine the best methods for its eradication are 
reported. 

It was found that the plants propagated mainly from the rhizomes, and that 
spraying them with a 5 per cent solution of sulphuric acid as compared with 
cutting the plants results in their destruction with greater economy and effi- 
81075°—No. 4—17-4 
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ciency. It is recommended tluit in a normal season the spraying be done early 
in July and again early in August, The cost of cutting was approximately three 
times the cost of spraying. 

HOETICULTTIEE. 

Report of the horticulturist, G. F. Kinman (Porto Rico Sia. Rpt 191S, pp. 
25-^20, pL 1 ).—Investigations with fruits, vegetables, and miscellaneous plants 
were continued along lines previously noted (F. S. R.., 33, p. 585). 

In the cooperative fertilizer experiments with hearing coconut trees marked 
gains in yields were recorded for the complete fertilizer plats. Where 10 lbs. 
per tree of a mixture containing 6 per cent nitrogen, 8 per cent phosphoric acid, 
and 12 per cent potash was applied a gain of over SO per cent in yield of nuts 
per tree over the check plat was obtained. Where 20 lbs. of the mixture was 
applied per tree the gain in yield of nuts per tree was 60 per cent Where 
nitrogen or potash was omitted, no increase in yield was recorded. With the 
omission of phosphoric acid, there was only a slight increase. The average 
diameter of the nuts from the different plats has varied but little since 1912, 
when the experiments were started. Cooperative fertilizer experiments with 
young coconut palms were commenced during the year. 

Thirteen varieties of the imported mangoes in the station orchard fruited 
during the year and are here listed. Of these, Gambodiana has for several sea¬ 
sons given the most promise for home planting, both from the standpoint of 
yield and quality. The variety Alphonse, or Bennet, was promising for com¬ 
mercial use during the past year, whereas the formerly promising variety Amini 
gave poor results, both as to yield and size of fruit, Saiidersha continued to be 
the most prolific variety for use in making preserves or chutney. Observations 
on the quality of fruit and seedling growth of different wild types found in 
abundance have shown them to be inferior to the East Indian varieties, both as 
to the edible and the keeping qualities of the fruits. The slouver growth of the 
wild seedlings makes them less satisfactory than seedlings of the introduced 
types for use in grafting and inarching. Germination tests of common Porto 
Rican mangoes show that the best results are secured when the husk is removed 
entirely from the seed before planting. 

The tests to determine the influence of the Porto Rican conditions on riortliern 
varieties of vegetables, here summarized, are noted below. 

The Smooth Cayenne pineapple, the commercial variety of Hawaii, has not 
proved satisfactory for general culture in Porto Rico. TliO algai'ol)a tree 
(Prosopis juUflora) introduced from Hawaii has succeeded well in the wouthcam 
part of Porto Rico, wdiere the rainfall is light and the soil is sandy. 

The bean Vanm^alm incurva, cultivated as a vegetable in a number ol‘ Asiatic 
countries, made poor growth and yield as compared with the jack bean (0- 
ensiformis), and the brown and purple seeded types of 0 , gladiata c^ommonly 
grown in Porto Rico. The bean Botor tetragomloha> from the Philippine Islands 
has been very thrifty and prolific, although not so rich in quality as miiny com¬ 
mon garden varieties of beans. The vines have large leaves and showy blossoms 
and are adapted for protecting verandas. A cowpea introduced from India 
appears to be well suited to conditions in Porto Rico and more valuable as a 
soiling or cover crop than the types commonly grown. 

Experiments on the supposed deterioration of varieties of vegetables in 
IPorto Bico, with suggestions for seed preservation, 0. P. Kinman and T. B* 
McGlelland (Porto Rico Bta, BuL 20 (1&16)^ pp, S--S0, flgB. ii).—This paiw'^r 
gives the results in detail of several years' study on the question of the supposed 
deterioration of varieties of vegetables when gi*own through several generations 
in the Tropics. 
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In conducting tlie experiment seed of a number of common garden vegetables 
wMcli had been grown in the North was imported. A portion of the Imported 
seed was kept in viable condition until the experiment was? concluded or until 
the seed was used up by placing it in closed jars which were kept dry by placing 
in the bottom a few ounces of calcium chlorid. The imported seed and home¬ 
grown seed from succeeding generations were planted in beds which were side 
by side. In order to eliminate as far as possible the factor of varying weather 
conditions simultaneous plantings were made of as many different generations 
as possible. 

Plantings made of peppers, such as are commonly grown in Porto Rico, side by 
side with varieties imported from the North showed that the Porto Rican types 
are much more productive and therefore more desirable than imported varieties. 
In forty plantings of beans, including nine generations, no indications that 
advanced generations were inferior to earlier ones were observed. As a rule 
plantings made in March gave large crops, while those made in other months, 
including June, September, November, December, and January, gave small crops. 
During a period of five years thirty-two plantings of okra were made, including 
eight generations, wdthout any deterioration in the growth and production of the 
advanced generations. Similar results were secured with tomatoes. In the 
work with lettuce no degeneration wms noted for successive generations, but 
owing to the difficulty of producing seed during seasons of heavy rain and 
because of the rapid loss of viability in the seed, it is believed that it will be 
necessary to import the seed of this crop. In all vegetable plantings the season 
at which the planting was made had a very pronounced effect on the yield, it 
being the predominant factor influencing production. 

The results are given of germination tests of seed exposed to the air and of 
seed kept in containers wdth calcium chlorid. The method of preserving the 
seed by using calcium chlorid as a drier was so satisfactory that it is recom¬ 
mended for general use. 

Managing the orchard, J. G. Mooee Sta-, Buh 269 (1916), pp^ 

47n figs. 26). —^A treatise on orchard management with special reference to Wis¬ 
consin conditions. Information is given relative to selection of soils and sites, 
planning the orchard, varieties, planting operations, pruning the young trees, 
soil management, cover crops and fertilization, pruning the bearing orchard, and 
spraying practices for different fruits. 

■Winterkilling of peach buds, P. Thayeb (J/o. Bill. Ohio Sta., 1 [1916), No. 
10, pp. 311, 312). —Tabular data are given showing the records of observations 
made in the spring of 1914 and that of 1916 with respect to the amount of 
winterkilling found in the variety orchard at the station. 

The observations, as a whole, indicate that the buds on young trees are more 
apt to be injured than those on mature trees. Winter hardiness does not mean 
so much resistance to low temperatures as it does resistance to the effects of 
the January thaw, wdiich starts the buds into life, thus leaving them susceptible 
to the next moderately cold snap. Varieties appear to behave differently under 
various conditions. The relative hardiness of varieties for a winter continuously 
cold may be extremely different from that for a favorable winter. 

Practical fig culture in Arizona, W. H. Laweexce {Arimn-a Sta. Bid. 77 
(1916), pp. 43, pi. 1, figs. 15). —^This bulletin includes the results of a general 
field survey of fig culture in Arizona, together with the results of cultural in¬ 
vestigations conducted by the station. With the results of the survey and in¬ 
vestigations as a basis, directions are given for growing figs, including informa¬ 
tion rdative to the various classes of figs, method of fruiting, climatic require¬ 
ments, soil, selecting varieties, propagation, arrangement of varieties In tfie 
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orcliard, planting and care of the young orchard, pruning the bearing trees, 
cuittvation and irrigation, winter protection, caprification, splitting and souring 
of the fruit, and pests. 

Tubular data are given showing the altitude, temperature, and rainfall con¬ 
ditions in sections of Arizona where the fig is grown. Observations and data 
are also given on the i^resent staOis of fig culture in different parts of the State 
and on tlie growth and condition of 60 trees, representing 43 horticultural 
forms, that have been under observation for three consecutive seasons, together 
with yield records of some varieties growing at the station. 

During the process of harvesting the 1915 crop the specimens of many 
varieties were observed to gradually decrease in size with each subsequent pick¬ 
ing. In some varieties the size of the fruit decreased during midseason, again 
increasing in size with subsequent picking. In others, there was an increase in 
the size of the fruit during the season. There was also a variation in the 
number of crops produced for the year. One, two, and three crops were pro¬ 
duced by different varieties, the number being determined very largely by low 
temperatures occurring during the winter. 

The fruit of the crop of figs, commonly known as Brebas, which is developed 
In the autumn on the tips of young wood, passes the winter on the naked 
branches of the trees, and matures the following spring, is usually of good 
size and can be distinguished from the second and third crops by its position 
on the wood of the previous season. A study of the varieties of figs grown in 
the Salt River Valley shows the most hardy and prolific varieties to be Lob 
Injir, Bulletin Smyrna, Black Mission, Black Adriatic, Bardajic, Rose Blanche, 
Dauphine, and Ronde Violette Hative. Several other varieties are also recom¬ 
mended for culture. 

As a result of the study as a whole the author concludes that the proper 
selection of varieties will make fig culture possible In a wide range of climatic, 
water, and soil conditions, such as cover a large proportion of the agricultural 
area of Arizona. 

The chemical composition of American- grapes grown in the Centx-al and 
Eastern States, W. B. Alw'ood et al. (17. S. Dept, Afir» But. {IdIB), pp. 

^0 ),—The present report is suppleraentaiw to a bulletin giving the results of 
analyses during the period 1908 to 1910, previously noted (B. S. R., 26, 
p. 441). 

The analyses as here presented include the results for 1911 and 1913, a 
number of additional grape districts and varieties, including the Rotund!folia 
grapes from North Carolina, being covered by the work. In addition to de¬ 
tailed tabular data the results for sugar and acid determinations of practically 
all of the varieties examined during the five years’ work are summarize^]. 

Report of the assistant horticulturist, T. B. McCi-exuand {Parto 'Rico BUh 
Bpt 1915, pp, S’O-SS, pi. 1 ),—^A progress report on the station's work with 
coffee, cacao, and vanilla (B. S. R., 33, p. 536). 

The testing of foreign varieties of coffee was continued on a larger scale. 
Additions during the year included the Bourbon and Quillou varieties, several 
new strains of Robusta, and seeds from selected individuals. Seeds of promis¬ 
ing varieties have been widely distributed. An extensive planting of nursery 
trees made in August, 1914, in which part of the trees were set in permanent 
location with the roots incased in a large hall of earth from the nursery and 
part of the transplants were set with the earth removed from the roots, has 
confirmed previous results relative to the value of transplanting trees with a 
ball of earth attached. In the first six montlns the trees transplanted with the 
roots, incased in earth showed more than three times as great an increase 
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ill growth and for the whole year more than double the growth than that made 
by trees with the roots bare of earth. A year from transplanting nearly 34 
per cent of the former and less than 2 per cent of the latter were producing 
coffee. 

Fertilizer experiments wdth coffee w^ere continued. As heretofore, large in¬ 
creases in yield have been obtained as a result of fertilizing. In a pot experi¬ 
ment nitrogen has been clearly shown to be the element which is most needed 
for the production of a satisfactory new gi*owth. These experiments show 
that a need for nitrogen may be indicated by a yellowish-green leaf color. In 
addition to producing a darker green and more vigorous new growth, nitrogen 
has had the effect of increasing the number of leaves per plant. Some new 
experiments w^ere started to determine the value of nitrogen from different 
sources and also the effect of lime on coffee planted in red clay soil. A fur¬ 
ther planting of seedlings from a coffee tree which I)ore both variegated foliage 
and green leaves Indicates that the variegation can be transmitted, although 
the green foliage is dominant in the offspring. 

In the work with cacao the individual yields of more than 300 trees are 
being recorded. Eecords have now been kept a sufficient time to show the 
prolific tendencies of certain individuals. The maximum yield recorded from 
a single tree at a single picking has been 54 pods. Pickings are made every 
four to six weeks. For the calendar year 1914 about one-fourth of the trees 
which were set 11 years before produced no crop. The others averaged 17.5 
pods, or a gross return of about 22 cts. per tree. One hundred seedlings from 
one of the most vigorous and prolific trees have been planted in order to study 
the differences to be found in seedlings derived from the same tree. Studies 
are also being made to determine W'hether there is any correlation between 
light and dark cotyledons and light and dark beans, the color of the bean being 
commonly supposed to indicate the quality of the bean, 

In the work with vanilla attempts to raise hybrid vanillas from seed have 
been unsuccessful thus far. Experiments with different lengths of vanilla 
cuttings for propagating have shown unquestionably that with cuttings up to 
those of 12 inter nodes every advantage lies with the longest cuttings. In view 
of a common opinion that vanilla is a lime lover, applications of lime were 
applied to four vanilla beds at the rate of 1, 2, 4, and 8 tons per acre. The 
results indicate that wffiereas a light liming may be somewhat beneficial heavy 
liming tends to retard growth. 

Freezing-point lowering of the leaf sap of the horticultural types of 
Fersea ainericana, J. A. Haekis and W. Popenoe {V, S. Dept Agr., Jonr, Agr, 
Research^ 7 (1916), Wo. 6, pp. 261-268 ).—^The results are given of a study of the 
freezing-point low'ering in the cell sap of the Mexican, Guatemalan, and West 
Indian types of avocados, the plant material being secured from trees growdng 
at the Miami Plant Introduction Field Station. 

All of the types show^ed considerable variation in freezing-point lowering. 
The range in the freezing point of the sap for the whole series was from 29.43 
to 30.27“ F. Within the type the absolute variation in freezing-point lowering 
is very slight, amounting to 0.1“ C, or less. The average freezing-point lo’wer- 
ing in the Guatemalan and Mexican types wms practically the same. The 
West Indian type is characterized by tissue fluids wffiich freeze at a distinctly 
higher temperature than in the two other groups of varieties, and Is the one 
which has been shown by horticultural experience to be the least capable of 
..enduring cold. The authors conclude, however, that capacity to withstand 
low" temperatures is not solely due to differences in the freezing point of the 
sap, this being evident from the slightness of the differences in the cryoscopic 
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contents of the West Indian as compared witli tlie Mexican and Guatemalan 
types. Furtliermore, the plants of the Guatemalan type sii’e ,"oiierally con- 
siclerecl to he intermediate in hardiness between those of tlic Mexican and 
West Indian types, whereas no discernible difference in tlie freezing i^oint of 
the sap of the Mexican and Guatemalan types was observed. 

The two groups of varieties of the Hicora pecan and their relation to self- 
sterility, H. P. Stuckey (Georgia &ta, BuL 124 (1916), pp. 127-148, figs. M ).— 
Observations made during a number of years relative to tlie partial or complete 
self-sterility of various pecan trees led the author to conclude that there are 
two distinct groups of varieties of the Hicora i3ecan. The distinguishing char- 
aeteristics of these groups are described in general, and the differences and 
some of the characteristics of the two groups as represented by some of the 
varieties grown on the station grounds in 1915 and 1916 are presented in 
tabular form. A bibliography of references dealing with sterility in fruits is 
included. 

Varieties of one group of pecans here observed shed their pollen at about 
the same time the majority of the pistillate flowers become receptive, whereas 
the varieties of the other groxip shed their first pollen after most of the pistillate 
flowers pass through the receptive stage. Varieties of both groups produce 
viable pollen, but varieties of the first group are apt to be self-fertile while 
those of the second gvoup are apt to be self-sterile. Self-sterility of a variety 
may be expected in proportion to the interval between the receptive stage of the 
pistillate flowers and the shedding of the pollen. Mechanical injury to catkins 
before the date of normal pollen shedding may partially prevent self-sterility 
among varieties of the second group. Parthenogenesis in pecans is also indi¬ 
cated. Phenological data from varieties grown in south Georgia agree fairly 
closely, as regards the two gi’oups, with that from the varieties at the station. 
Native hickory trees in the vicinity of the station can be divided into early and 
late staminate flowering groups, and it appears possible that the hickory will 
serve as a pollenizer for the pecan. 

The effect of cultural and climatic conditions on the yield and (Quality of 
peppermint oil, P. Rabak (XJ. S. Dept, Agr. Bui. 454 (1916), pp. 16 ).—In order 
to obtain data bearing on possible variations in the composition of peppermint 
oil under varying conditions, plants were grown under various eoudlttons of 
soil and climate and were harvested at various stages of growth. The oil was 
distilled from certain parts and also from the entire herb in both the fresh 
and dry condition and was then subjected to thorough examination. The re¬ 
sults are here presented in tabular form and discussed. 

Conditions of soil and climate proved to be influential factors in the forma¬ 
tion of peppermint oil and its constituents in the plant Light sandy or loamy 
soils fippear to be most favorable for the production of an oil of high quality. 
The yield of oil distilled from fresh plants apparently decreases as the plant 
matures. Drying the plant before distillation results in a considerable loss of 
oil. The largest proportion of oil is found in the leaves and flowering tops. 
On the other hand, the formation of esters and menthol in the oils increases as 
the plants approach maturity and with drying the plants. The formation of 
esters and menthol takes place most readily in the leaves and tops. 

The effect of shade upon the peppermint plant is to decrease esterification and 
the' formation of menthol, whereas the action of frost iipticeably increases 
esterification and the formation of menthol. The decrease in the case of shade- 
grown plants is possibly due to the lessened activity of the elimination of 
water,by the plant. 
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FOEESTEY. 

The economic woods of Hawaii, V. MacCaughey [Forestry Quart,, I 4 (1916), 
No, 4 , pp. 696-716), —In this paper the author outlines the chief ecologic zones 
of Hawaii and gives a descriptive account of the more important economic 
trees with reference to their distribution and character of tree and wood. 

The uses of Eonaosan trees, K. Kanehiea (Indian Porester, 42 (1916), No. 
8 , pp. 410-420 ). —The author here presents a classified list of Formosan trees 
based upon their uses. 

Investigations on the assortment ratios of spruce, silver fir, and beech, 
P. PnijET (Mitt. Belmeiz. Centralamt. Forsil. VersucKsio., 11 (1916), No. 2, pp. 
15S-272, figs.y d).—This comprises a series of timber estimating tables for indi¬ 
vidual trees and for entire stands of spruce, silver fir, and beech. Tables are 
also given showing the percentage distribution of wood-volume in pure even- 
aged and normal-stocked stands at the ages of 20, 40, 60, SO, 100, and 120 
years, respectively. Introductory considerations deal with principles and sys¬ 
tems for estimating timber and explain the application of the tables. 

Influence of the intensity of thinnings on the yield of young regular 
stands of fir, E. Mer (Rev. Eaux et Forets, 54 (1916), Nos. 7, pp. 185-191; 11, 
pp. 805-909). —The author gives the results of thinning experiments in some 
selected fir stands, the actual thinning operations having been started in 1899, 
The results in general confirm those secured in thinning experiments with 
young spruce stands (E. S. R., 35, p. 241), indicating that both early and rela¬ 
tively heavy thinnings act advantageously on future yield. 

Bouglas fir fiber, -with special reference to length, H. N. Lee and E. M. 
Smith (Forestry Qiia7't., 14 (1916), No. PP- 671-695, pi. 1, figs. 11). —This 
study, which was conducted under the direction of the Forest Products Labora- 
toides of Canada, deals in most part with length values of Douglas fir fibers as 
observed in dilferent parts of the same tree and also in different trees. A 
bibliography of cited literature dealing with fiber measurement studies is 
included. 

Some characteristics of slash pine, W. R. Mattoon (Forestry Quart., 14 
(1916), No. 4 , PP- 578-58S, pis. 2, figs. 2). — A brief discussion of some character¬ 
istics of slash pine, with special reference to its rapid spread in second-growth 
forests, silvicultural qualities, wood structure, and commercial value of young 
stands. 

Seeding of Hevea at different altitudes on Gunong Ang’si, F. G. Spring 
{Agr. Bui. Fed. Malay States, 5 (1916), No. 1, p. S')- —contiiiuatioii of pre¬ 
vious observations showing that the growth of the tree and yield of rubber are 
poor at a comparatively high altitude (B. S. R., 30, p. 535), the author here 
liresents data showing that seed production is similarly affected. At about 
1,000 ft. the yield of seed commenced to fall off, at 1,800 ft. only a few seeds 
were produced, while at 2,400 ft. there was no evidence of fruiting. 

Ecology of sal (Shorea robiista).—Seedling reproduction in natural 
forests and its improvement, R. S. Hole and Pusan Singh (Indian Forest 
Bee., 5 (1916), No. 4j PP- pls. 9 ).—^This is the second contribution on 

the study of the causes of the dying back of sal seedlings (E. S. R., 32, p. 144). 
The present paper gives the results of experiments conducted during the period 
1912 to 1915 in which sal seedlings were grown in different localities in the 
shady forests and in the open, respectively. The development of the seedlings 
'was watched throughout the year, and as far as possible the chief factors op¬ 
erative at the season when death or bad growth was noticed were determined. 
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Tlie forests aiid streams, A. A. da Silveiea ( B^lorestas e as Glmms. Bello 
Sorimn4e, Minas Germs: Oovt, 191S, pp, 54, pU* 5^),—la tlie preseat paper the 
author presents considerable data relative to a number of streams in Brazil 
to show that there has been a decline in stream flow, but that there is no 
deOnite evidence to show that forests have any relation to regulation of stream 
flow. At the same time attention is called to the importance of planting and 
extending forests for the production of Uunher and other forest products. 

The effect of forests upon water circulation, H. A. J. M. Bekkman (i'nvloed 
mn Bosschen op €cn 'Waterhri%gloQp, 8'wrahaya, Jam: WederlanJAmk Lwndb. 

^916, pp. IS). —A paper presented at the Dutch India Soil Congress, 
Bjokja, October, 1916. It briefly summarizes the results of investigations rela¬ 
tive to the effect of forests on rainfall and water conservation and introcliices 
similar questions for discussion with reference to Bast Indian conditions. 

National Forest organisation, S. W. Wynne (Forestry Quart., 14 {1916), 
No. 4, pp. 589 A 94). — In this article the author reviews various propositions 
made by Woolsey with reference to National Forest organization (E. S. R., S5, 
p. 451), and calls attention to a number of factors that must be taken into con¬ 
sideration in the development of a management system for the National Forests. 

Conversion methods.—visit to the forests of Chaux and Faye de la 
Moiitrond, France, H. R. MacMillan (Forestry Quart., I 4 (1916), No. 4, PP* 
599*^604 ).—^A brief survey of the forest management systems in the forests of 
Chaux and Faye de la Montrond. 

Yearbook of the department of forestry, (Ezheg. LQs. Dept., 1 (IBIS), pp. 
1^5’\‘1'74, 19, ftps. 9N; ^ (191S), pp. S5S). — ^Volume 1 comprises a rei)oi*t on 

the administration of the Russian forests in 1913, including projects for a new 
forestry law, the organization of new forest districts, an account of the ac¬ 
tivity of the permanent forest-cnlture commission, exploitation of forests, sand- 
binding work, yields in forest products, revenues, expenditures, etc. Volume 2 
gives in tabular form the area of government forest circles in the various 
Provinces of Russia, with revenues and expenditures therein. 

Annual progress report on forest administration in the Presidency of 
Bengal for the year 1914r“15, 0. E. Mitsiel (Rpi. Forest Ailnmi. Bengal, 1914- 
15, pp. JI-^4'^-4-4)‘ —^This is the usual animal report on the constitution, man¬ 
agement, and exploitation of the state forests of Bengal, including a financial 
statement for the year 1914-15. All important data relative to alterations In 
forest areas, forest surveys, working plans, forest protection, j'evcnues, expendi¬ 
tures, etc., are appended in tabular form. 

Forestry in India from a Canadian point of view, H. R. MaiMhu'.an (For- 
estry Quart., 14 (1916), No. PP- 624'-049) .—A survey of forestry and forest 
conditions in India. Consideration is given to forest distribution and owmu'shlp, 
organization, personnel, research, adminlstraton, working plans, silvicultural 
operations, and financial aspects. 

Fassing views of forestry in British South Africa, H. E. MacMillan (For¬ 
estry Quart., 14 (1916), No. PP- 605S2S). —general account of the progress 
and present situation of forestry In South Africa. Information is given relative 
to the physiography and climate of the different regions of South Africa, forest 
distribution and composition, development of forestry, present organization, 
working plans and market, and silvicultural management. 

Report of the director of forests, N. W. Jolly (Am. Ept. Dir. Forests 
IQueenslandJ, 1915, pp. 8 , pis. S). —A report relative to the administration and 
•management of the state forests of Queensland, including a financial statement 
for the year. Tabular data on the sawmilling industry, timber reserves, state 
forests and national parks, and collections under the timber and quarry regula¬ 
tions from 1908 to 1915 are also included. 
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CMna^s forest laws, W. F. Sheefesee {Forestry Quart,, I 4 {1916), A^o. 4 , pp. 
650-661 ).—Tliis comprises a free translation of tlie forest laws or mandates 
issued since tlie inauguration of tlie Chinese republic, together with the trans¬ 
lation of certain documents dealing with the organization of the present Chinese 
national forest service. 


DISEASES OF PIAITS. 

[Serious plant diseases in 1914], D. Reddick (West, N. 7, Sort, Boc. Proc., 
60 {1915), pp, 78-81). —The author states that Venturia inmiualis, the cause of 
apple scab, was destructive throughout the State of New York, the damage 
done being at least as great as in 1910. Fire blight, due to Bacillus amylomrns, 
was preeminently an apple disease during 1914, No suitable method of con¬ 
trolling the lire blight in oid trees has been found, but for young trees, care¬ 
ful pruning and use of corrosive sublimate (1:1000) are the remedies recom¬ 
mended. 

Peach leaf curl, due to Bxoascus delorma'tis, was generally prevalent through¬ 
out the State. The many cases noted of successful control are thought to in¬ 
dicate that failures are due to bad method or wrong time of spraying. Peach 
mildew, due to Podosplucra oxyacantJiw, was not reported in 1914, owing, pre¬ 
sumably, to the absence of fruit 

The raspberry bushes did not show injury from cold until relatively late in 
the season. Anthracnose {Gloeosporium veiietum) was further studied. 

Downy mildew (Plasmopara viticola) became destructive in the Keuka Lake 
region. This is easily controlled with Bordeaux mixture. Powdery mildew 
(Uncinula necator) was abundant in the Chautauqua grape belt. The use of 
Bordeaux mixture about August 1 is recommended. Dead-arm disease has al¬ 
ready been reported (E. S. R., 32, p. 52). 

Beport of the plant pathologist, B. W. Beandes {Porto Rico Bla. Rpt, 1915, 
pp, 85), —A brief account is given of some experiments for the control of 

the banana disease described on page 352. In addition, the author has investi¬ 
gated the practicability of controlling diseases of coffee, vanilla, and man- 
gosteen. 

[Beport on plant pathology], C. H. Knowles {Fiji Dept, Agr, Ann. Rpt. 
1915, pp. 26-81). —This is the report for the division of plant pathology on 
diseases of economic plants, some ornamentals, and several weeds. 

Coconut is attacked by a disease very similar to that caused by Pestalozzia 
pal mar mn, but this fungus has larger spores. The same leaflets (usually old 
or unhealthy ones) are sometimes attacked by a fungus identified as GrapMola. 
cocoim. The remedy, as also in case of Pestalozzia, is restoration of vigor 
in trees. Coffee at the Nasinu station showed a leaf disease due to Bemileia 
mstatrix. 

Cacao brown rot, due to Thyridariu tarda, was found at Lami. This fungus 
also causes a dieback of the younger branches. Pink disease ( GorUcium lilaca- 
fuBcmn) was noted in one locality. Its chief objectionable feature is the split¬ 
ting of the bark, allowing other fungi to enter. Black rot, attacking mostly 
young pods, may prove to be due to Phytophthora faberi. A brown root disease 
destroying cacao plants may be the same as that {Eyme'nodhmte noxia) causing 
a similar disease in para rubber, which also shows leaf diseases probably due 
to Pestalozzia palmurum and P, guepini. 

A spot disease of banana leaves showed spores of Gercospora musm and other 
fungi. A nematode, probably Tylemlius simiUs, also causes damage to banana 
by attacking the roots. 
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Toljaceo showing leaf spots proved to be alfected by Vercospora raoiborsJcVk 
Yams are attacked by a leaf disease caused by Glmosporkim pestu. A leaf spot 
of sisal plants was found to contain Macrosporium Iwmeolaium. Loaves of 
cloves bearing reddish or purplish marks, at the Nasinu station, sliowed a 
I'eroiiosponi. Jute showing a leaf spot yielded a Oercospora. A tomato wilt 
could not be traced to any delinitc cause. 

Kentia macarthurii showing a leaf spot yielded a Pestalozzia. A comparison 
is made of the spores of the forms of this fungus found on Hevea and Kentia 
leaves and on ripe fruit of Garcinia, A disease of Livistoiiia was associated 
with GrapMola phmnicis. Lieuala grandi^ showed brown intervenous areas 
associated with a Oolletotrichum. Itose leaves were attacked by Aeiinonenui 
rosw. Cassia fistula was apparently attacked by a fungus which was not 
classified. 

Several Aveeds are named as being attacked by fungi. 

Beport of the imperial mycologist, F. J. F. Shaw {Ann. Bpts. Expert Offs. 
Dept. Agr.y Bengal, 1915, pp. 144^ 145). —It is said that experiments looking to 
the control of iifra disease have been only partly successful. A disease of betel 
vine occurring near Bogra was found to be caused by lllmoctonia destruens, 
particulars regarding which are to be given in a memoir now in press. Anthrac- 
nose of betel is said to be a different disease, the causation of which is obscure. 
Potato blight was studied and the results are to appear later. A disease of 
areea palm may be due to a form of Fames lucidus. 

Beport on the first two years’ working of the plant protection law (Law 
ITo. 5 of 1913), G. Stoeey {Mki, Agr. Egypt, Tech, and 8ci. Serv. Bui. 1 
(1916)9 pp. S7). —This contains an account of the legislation for plant protec¬ 
tion in force prior and subsequent to the formation of the Department of Agri¬ 
culture of Egypt in 1911, and of the action as taken in cases arising thereunder; 
also an appendix giving the new law of 1916, which supersedes the law of 
1913. 

Besides giving an account of insect pests found in or on plants offered for 
importation, mention is made of infestation by such parasites as Cladospormm 
.eitri on oranges from Syria, Tenturia pomi on apples, Sclerotima fructigena 
causing a brown fruit rot on peaches from Italy, and Tylenchm tritiei, whlcii, 
however, is already present in Egypt on wheat. 

Studies on a Fusarium disease of corn and sorghum, L. H, Pammel, Chae- 
LOTTE M. Kino, and J. L. Seal (Iowa iSta. Research Bui. 33 (1916), pp. 115-1.3$, 
figs. 15). —A i>reliininary report is given of a study of a Fusariuin disease of 
coni which is said to have made its appearance in Iowa during 1914 and whicjh 
was again abundant in 1915, causing a large estimated loss. The fungus attacks 
the roots, stalks, and ears of the corn. The effects on the different parts of 
the plant are described, and the results of a study of the organism are given. 

The fungus causing the disease is definitely referred to a species of Fusariiim, 
and in connection with the trouble the perithecia of Gibberella has been found, 
but the authors have not been able to show that this fungus has any relation 
to the Fusarium. The disease is believed to be spread largely through the seed 
corn, and careful selection of seed is i-ecommended as a preventive measure. 

A Fusarium disease of sorghum, which is similar to, if not identical with, 
that on com, is also described. 

Clover sickness, A. Amos (Jour. Farmers" Club ILondonl, 191$, May, pp. 

-This is an account, with discussions, of observations on clover sick¬ 
ness, which is ascribed to the presence of Bclerotinia trifoUorum or of Tylenehm 
demstatrix, or of both. Several remedies are discussed,' but it is^ thought that 
clover may be protected from both of these enemies by the same general prae- 
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tice, namely, that of alternating the red clover crop with sainfoin or trefoil, 
either alone or mixed with Italian rye grass. 

[Ffra disease], G. P. Hectob {Ann. Epts. Expert Offs. Dept. Agr., Bengul, 
1915, p. 143). —Experiments at various points on the control of ufra disease of 
rice are described. In one set of these, burning the stubble and tiirniiig the 
soil several times controlled the disease completely, while in another set one 
plat was slightly attacked after this treatment It is considered improbable 
that .any variety of rice is immune, but some varieties seem to escape owing to 
their ripening so early as to avoid violent attack. 

Eesistance in tobacco to the root rot disease, J. Johnson {Pliytopatlwlogij, 
5 {191Q), No. 2, pp. 167-181, figs, 6). —^The results of two years’ experiments on 
the relative resistance of selected strains of tobacco to the root rot caused by 
Thielavia hasicola are given. The experiments were carried on mainly in 
Ontario and Wisconsin, the work in Canada being largely with the Burley type 
of tobacco while that in Wisconsin was confined to cigar leaf selection. 

The author states that a strain of White Burley has been developed which 
possesses a high degree of resistance. Strains of cigar leaf tobacco are known 
to exist that are practically immune to root rot, but the quality of these types 
is considered unsatisfactory. Selection breeding is thought to offer the most 
promising field for investigation for control of this root rot disease. 

Host plants of TMelavia basicola, J. Johnson {U. S. Dept. Agr., Jour, Agr, 
Research, 7 (1916), No. 6, pp. 289-300, pis. 2). —^The results are given of an in¬ 
vestigation of the host plants of this fungus, carried on at the Wisconsin 
Experiment Station in cooperation with this Department. 

About 200 species of plants were grown on soil known to be infected with 
T, hasicoln, and under favorable conditions for the development of the fungus 
the following families of plants w’ere found to he attacked: Araliacem, 
Bignoniace^e, Composite, Convolvulacese, Cruciferese, Gucurbitace^, Hydro- 
phyllaceae, Leguminosse, Malvaceae, Orchidaceae, Oxalidaceae, Papaveraeeae, 
Polemoniaceae, Portulacese, Primulaceae, Scrophulariaeeae, Solanaeeae, and 
Violaceae. Among the plants studied, the author added 66 species to the list 
of known hosts of T, hasicola, 28 of these being legumes, 20 solanaceous plants, 
7 cucurbits, and 11 belonging to miscellaneous families. 

It is considered that a difference in the susceptibility of the various species 
■exists, and where earlier investigators have been inclined to doubt the para¬ 
sitism of the organism, it is believed that their infection experiments were car¬ 
ried on with what are known to be immune or very resistant plants. Basing 
his conclusion on evidence from nearly 100 species of plants infected with 
T, hasicola from tobacco, the author considers that there are no specialized 
races of this fungus. 

Biseases of vegetables, I. C. Jaggeb {^Vest N. Y. Hort, 8oe. Froc,, 60 (1915), 
pp. 14 O-I 47 ).—^This is a discussion of exx)eriences, chiefly with bacterial blight, 
early blight, and late blight of celery; club root of crucifers, due to slime mold; 
root knot of cucumbers, tomatoes, lettuce, and other greenhouse plants, due to 
nematodes; and onion smut. 

Cucumber mosaic disease, W. W. Giebekt {Phytopathology, 6 (1916), No, 2, 
pp. 143 , 144 ^ ph 1 ).—^A brief outline is given of wmrk in progress in investigat¬ 
ing the mosaic disease of cucumbers, which is known to occur both In green¬ 
houses and in fields. 

■ A new infectious mosaic disease of cucumber, S.' F. Doolittle {Pliyto- 
pathology, 6 {1916), No. 2, pp. 145-147). —The author gives a description of field 
observations and laboratory and field experiments on the cucumber mosaic 
disease. 
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No constantly associated organism has been found, bmt the rapid spread of the 
disease through fields is considered to indicate that it is highly infectious. As a 
result of field experiments, the disease was succesfully produced through inocu¬ 
lation experiments in which the broken ends of diseased petioles were toiiclied 
to wounds on cucumber vines, the injection of expressed and filtered juice, 
insertion of fragments of diseased tissue, etc. Experiments carried on in 
Michigan indicate that insects, particularly the melon aphis {ApMs gassypU), 
play an important part in the transmission of this disease. Successful inocu- 
laticiiis have also been made on pumpkins and muskmelons. In laboratory ex¬ 
periments, a type of infection charaetermed by the entire wilting of the plant 
appeared, but it has not been observed in the field. 

Experiments with the cucumber mosaic disease, I. C. Jagoee {Fhytopa- 
tfiology, 6 {1916}, No. 2, pp. 148-151). —^The results of experiments carried out 
in a greenhouse in the vicinity of Rochester, N. Y., are described. 

Successful inoculation was secnred when the expressed juices of leaves, 
stems, and fruits, either filtered or not, were injected into sound cucumber 
plants. Similar results were obtained by crushing diseased leaves in the hand 
and then rubbing sound ones, or by growing sound and diseased plants so that 
the foliage Intermingled. Cucumber plants in contact only tlirongh their roots 
did not develop the disease. 

In addition to the cucumber, the author reports successful inoculations on 
the summer squash, pumpkin, and two varieties of gourd. 

Rotting of greenhouse lettuce, I. C. Jagoee (West. N. Y. Eort. Hoc. Froc., 
60 (1915), pp. 147 , 14 s). —discussion of the rots of lettuce ascribed respectively 
to Botrytis, Rhizoctonia, and Sclerotioia concludes with the statement that the 
first two can be largely prevented by securing a vigorous growth, keeping the 
plants and soil surface free from superfluous moisture, and maintaining moder¬ 
ate temperature and humidity. Rhizoctonia and Selerotinia can be temportirily 
controlled by sterilization with steam in the autumn. 

Tomato blight, P. D. Heald (Bpt, Wash. Hort. Assoc., 12 {1915), pp. 
fiff. 1). —Investigation during 1915 is stated to have shown that the tomato 
blight, ascribed by Humphrey (E. S. R., 32, p. 444) to one or more species of 
Fusariuin, is really caused by a Rhizoctonia. The name Rlilsoctonia disease is 
selected as most appropriate. The fungus is said to be almost omnivorous. 
Clean soil, abundant moisture, liberal fertilizer, correction of acidity with lime, 
deep setting of plantlets, and early fall plowing of suspected soils are recom¬ 
mended as protective measures. 

A troublesome disease on winter tomatoes, J. E. Howitt and R. E. Stone 
(Phytopathology, 6 (1916), No. 2, pp. 162-166). —It is stated that in the spring 
of 1914 tomatoes in forcing houses near Hamilton, Ontario, show’ed a markedly 
diseased condition of the leaves, stems, and fruit. Later in the year the 
trouble reappeared, causing almost complete failure of the crop. This disease, 
the symptoms of w’hlch are described, seems to be rather widely distributed. 
Repeated microscopic examinations, culture tests, and inoculation experiments 
have failed to disclose a causal organism. 

From the position and nature of the lesions and the fact that the disease 
fails to develop in affected fruits when they are removed from the plant, the 
authors have been led to conclude that the disease is a physiological trouble. 
B,xperiments with sterilized soil are believed to indicate that the disease is in 
some way connected with soil conditions. 

Powdery mildew demonstrations on the apple, grape, and peach during the 
season 1915, L. Poweix (Rpt. Wash. State Eort. Assoc., M {1915). pp. 42-46).— 
It is stated that in tests made in Benton County, Wash., following out the in¬ 
structions given by Ballard and Yolck (E. S, R., 31, p. 748), satisfactory results 
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were obtained witli the three Uanid sprays iron suipMd, atomic siilplmr, and 
milled sulphur on grapevines and peach trees. The experiments with apple 
trees, though apparently beneficial, are considered to require confirmation by 
further tests. 

Comparative dusting and spraying experiments, D. Reddick and C. R. 
Ckosby (West. N . T . Mart. 8oc. Proc,, 60 {1915), pp. 68-77). — These tests related 
mainly to insect control, the only disease amenable to the treatments given 
being apple scab. This trouble was pronounced in some localities in 1913 and 
very general in 1914. 

It is said that the time of application is most important. The dust method 
is deemed applicable in case of large, old trees, where it is most needed, is from 
three to six times as rapid as that of spraying, and the total cost for dusting 
per tree is not greater than for spraying. The mixture, of which 2 to 3 lbs. 
shoiiid be applied to each tree ,at each time, is 90 per cent sulphur and 10 per 
cent lead arsenate, the latter being intended for insects. 

No reports of injury from breathing the dust have been received The 
sprayer is recommended in case of apple varieties which are very susceptible 
to scab. 

See also the bulletin already noted (E. S. R., 34, p. 738). 

Note on apple root rot in Virginia, O. H. Orabill {Phytopathology, 6 {1916), 
No. 2, pp. 159-161, fig. 1). —The author states that the root rot previously de¬ 
scribed (E. S. R., 33, p. 544) is quite prevalent in the Shenandoah Valley and 
Piedmont section of Virginia. It is more prevalent on new ground, especially 
where the soil contains decaying wood, and is present in a wide variety of soils 
and in many localities. In many orchards, several adjoining trees appear to 
have contracted the disease at about the same time. Some varieties of apples 
are said to be very susceptible, while others are less liable to attack. 

The roots of the Infected trees were found to be infested with a delicate white 
mycelium, and the fungus has been identified as Tnckoderma IcoeningL While 
the organism is generally considered a wound parasite, the author believes that 
there is some evidence that it occurs on apple roots as a parasite. 

Apple rosette, O. M. Morris {Rpt, Wash. Mate Hori. Assoc., 1% (1915), pp. 
69-72). —Reporting briefly the results of a survey by correspondence extending 
over several S^itates, the author holds that apple rosette is somehow connected 
with the nutrition of the plant. While treatment in some sections should 
look to improving the humus content of the soil, different means must be 
employed in other sections, such as drainage and improvement of physical 
condition. 

Sulphur paste as a spray for peaches, D. Reddice: (Phytopathology, 6 (1916), 
No. 2, pp. 206, 207). —Attention is called to the ease of preparation and excel¬ 
lent suspension of sulphur paste, which is said to be quite efficient for the con¬ 
trol of brown rot and scab of peaches. Directions for the preparation of the 
paste are given. 

Pear blight (Bacillus amylovorus), T. O. Morrison (Rpt. Wash. Mate Hort. 
Assoc., 12 (1915), pp. ISl-lSS ).—^This is part of a report by the author on hor¬ 
ticultural field conditions in 1915, and deals with the progress at various points 
during the year of B. amylovorus, the cause of fire blight. This is thought to 
have reached its highest mark during 1914 and to be now someAvhat on the 
decline, which may possibly be accelerated by uniform control measures 
throughout the orchard districts. 

Further studies in the role of insects in the dissemination of fire blight 
bacteria, V. B. Stewart and M. D. Leonard (Phytopathology, 6 (1916), No. 2, 
pp. 152-158). —During the summer of 1915 the authors carried on experiments 
with Pollcnia mdis, Empoasca mali, PsyUa pyricola, Plagiogyiathus poUtm, and 
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Sapromim' bispim to determine the possibility of these insects serving as car¬ 
riers of Bacillus mnylovorm. 

From previous experiments (E. S. R., 33, p. 744), together with the data 
given in the present paper, the authors conclude that practically all insects 
which might be important in producing fire blight infections in nurseries have 
been considered. The various species of flies were not found active agents in 
increasing the number of fire blight infections, although when blight is very 
prevalent and flies numerous, a few infections may be produced by these in¬ 
sects. Most of the infection seems to be transmitted through biting or such- 
ing bugs. 

Following the observations of Heald (E, S. R., 34, p. 647), the authors in¬ 
vestigated the possibility of infection through the water pores of the leaves. 
Prom their investigations there is considered to he little, if any, infection 
through the winter pores, injury to the tissue being necessary before the bacteria 
can produce infection. 

Preliminary studies on the resistance of Pranus to artificial inoculation 
with. Bacterium tumefaciens, C. O, Smith {Phytopathology, 6 (1916), No. 2, 
pp. 186-191h Pl- 1 )‘—ill order to determine more resistant stock on which to 
graft almonds, peaches, etc., the author has conducted inoculation experiments 
with about 30 species and varieties of the genus Prunus, 

All the hosts developed typical galls from artificial inoculations except P. 
pumila, P. ilidfoUa^ and P. carolimana^ No varieties of almonds or peaches 
have been found to show marked resistance, but among the plums it is thought 
that P. americana and P. hortulam would be well adapted to native species of 
plums which are not much grown in California. The most popular strains used 
for grafting were all found very susceptible to crown gall. So far as the in¬ 
vestigation has progressed, the author states, no definite recommendation can 
be made as to the use of resistant stock, although the seedlings of certain Ger¬ 
man and Italian prunes should be well adapted as a stock for members of the 
Domestiea group. 

A Porto Rican disease of bananas, G. L, Fawcett (Porfo Rico Sta. Epf. 1915, 
pp. ph i).—preliminary account is given of a disease of the variety of 

banana known as Chamaluco. The disease is said to be quite destructive on 
this variety, and from diseased tissues a species of Fusarium has been isolated 
which corresponds closely with that described by Ashby (E, S. R., 29, p. 350). 
Other organisms were found in the tissues, and the author, from Ms preliminary 
investigation, is led to believe that the Fusarium is only in part the cause of 
the trouble. 

For its control, rotation of crops is recommended, and under present condi¬ 
tions, the variety Chamaluco can be considered only a temporary crop. 

Citrus canker investigations, W. Newell (Quart. Bui Plant B4. Fla.,^ 1 
(1916), No. 1, pp. 1, 2).—A brief outline is given of the work undertaken by the 
Florida Plant Board for the eradication of citrus canker in that State. 

Means of identifying citrus canker, R. A. Jehle (QuaH. Bui. Plant Bd. 
Fla., 1 (1916), No. 1, pp. 2-10^ pis. 9). —^The author gives a list of citrus plants 
which are subject to citrus canker attack, enumerating them in the order of sus¬ 
ceptibility to the disease, after which the characteristics of the disease on the 
leaves, stems, and fruits of the different hosts are described. 

Sour scab of citrus in Florida, and its prevention, J. G. Geossenbacheb 
(Phytopathology, € (1918), No. 2, pp. 127^142, figs. 4).—The author describes 
iintler the name of sour scab a disease of leaves, twigs, and fruits of certain 
varieties of citrus which have a strongly acid sap in their growing portions. 
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This name is preferred to the name lemon scab, which was originally given the 
disease when it was considered to attack lemons chiefly. The disease is known 
to occur on the sour orange, lemon, citron, certain varieties of grapefruit, etc. 
Sour scab is said to cause considerable financial loss in the growing of grape¬ 
fruit in Florida, Cuba, and the Isle of Pines. 

The disease develops most destructively in seasons and localities which have 
abundant moisture in the air and soil during the development of the early 
spring growth. Trees starting later in growth appear less subject to the dis¬ 
ease, and it is thought that possibly selection from such individual trees might 
prove of value in reducing loss from this trouble. 

The cause of the disease is claimed not to have been definitely determined, 
but among the agents frequently considered to produce the trouble is Cladospor- 
iwm citri. The author’s investigations, it is claimed, indicate that this fungus 
is only partially responsible for producing the disease. The long-continued pres¬ 
ence of water on rapidly growing leaves and shoots and on young grapefruits, 
together with excessive hydrostatic pressures during growth, is believed to have 
a causal relation to sour scab. 

Prom the reports of experiments covering three years, the author believes 
that spraying with Bordeaux mixture or lime sulphur solution would protect the 
fruit. Pruning as a method of restricting the spread has proved impracticable 
and in some cases even injurious. 

Diseases of forest and shade trees, D. O. Babcock (Mo. Bnl. Ohio /5'to., 1 
(1916), Nos. 10, pp. 291--296, fig. 1; 11, pp. S3SSS9, figs. 4 )-—Popular descrip¬ 
tions are given of a number of the more common diseases of forest and shade 
trees in Ohio, and where definite means are known, suggestions are given for 
their control. 

An outbreak of white pine blister rust in Ontario, J. E. Howitt and W. A. 
McOubbin (Phytopathology, 6 (1916), No. 2, pp. 182-185). —The Cronartlum 
stage of the white pine blister rust is said to have been found on five culti¬ 
vated and four wild species of Ribes in nine counties in the Province of 
Ontario, and the Peridermium stage has been found on both Imported and 
native white pines. Black currant plantations have in many instances been 
severely injured. An examination of imported white pines has Indicated that 
they are the -source of infection in the majority of cases. According to the 
authors’ observations, the rust may be passed from currant to currant over 
an intervening distance of at least 800 yds. Spraying experiments indicate 
that the rust on currants may be markedly reduced by the application of 
Bordeaux mixture or soluble sulphur. There is thought to be some evidence 
that the rust may possibly winter on the currant. 

Methods of preparation and relative value of Bordeaux mixtures, 0. Bijt- 
LEB (New EanipsMre Sta. Sci. Cmitrih. 9 (1915), pp. 2-12; Off. Rpt. Bess, 
Intermt. Cong. Vit, 1915, pp, ISl-lSO). —^The characters that a copper fungi¬ 
cide must possess are noted, and the three types to which, as previously stated 
(B. S. R., 31, p. 802), Bordeaux mixtures may be reduced are enumerated, and 
tabular data reported regarding various phases, properties, and effects of this 
fungicide. 

The author states that acid and neutral Bordeaux mixtures are less injurious 
to the grape than are the alkaline preparations, although the toxic value of the 
unit copper is the same in each of these phases of the fungicide. When imme¬ 
diate action is required, the unit copper in acid and in neutral Bordeaux mix¬ 
ture is said to be more effective than is that in alkaline preparations, the last 
named, however, being more adhesive than the other two. 
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ECONOMIC ZOOLOGY—IMTOMOLOGY. 

The larger ICortli American mammals, B. W. Nelson {Nat. Geogr. Mag., 30 
(1916), No. 5, pp. S85-472, pi. 1, figs. 7S).—This paper includes accounts of 57 
large North American mammals and colored illustrations from paintings by 
Louis Agassiz Fuertes of each of the animals considered. 

Interim report on the feeding habits of the rook (Corvns frugilegus), H. S. 
Leigh {London: Boon. Ornitliol. Committee, Brit. Assoc. Adv. Sci., 1914 j pp- 
15 ).—“The results of this investigation, so far as it has progressed from the 
consideration of 209 stomachs, show that a large proportion of the food of the 
rook consists of grain, and that it is taken mainly in the autumn, winter, and 
early spring months. The total amount of animal food is not so large as grain, 
hut reaches a high percentage during May, June, July, August, and September. 
There is some evidence to show that a grain diet may be preferred, but there is 
also evidence which shows that a great many insects (about half of which are 
injurious) are taken by the rook particularly in its nestling stage, and that it 
is therefore most important to have a good supply of birds during this phase in 
its life history. It is difficult from the evidence yet obtained by this inquiry to 
say whether the rook is on the whole a beneficial or an injurious bird, as the 
material upon which the account is based is not sufficiently representative.” 

The rat and infantile paralysis: A theory, M. W. Richaedson (Boston Med. 
and Burg. Jour., 175 {1916), No. 12, pp. 397-400; ahs. in Jour Amer. Med. 
xissoc., 67 {1916), No. 15, p. IIIS ).—^The author presents facts and reports ob¬ 
servations which support the theory that poliomyelitis is transferred by rodents 
or by insects, or by both. In the transfer of the infection from rat to man the 
agency of the flea is assumed, although possible contamination of food by rodent 
excretions is suggested. 

The animal parasites of man, the diseases which they transmit, and their 
treatment, M. Beaun and O. Selfeet {Die tierischen Parasiten des 2Iemchen, 
die mn ilmen Hervm^gerufenen Ericrankungen und Uire Eeilung. Wur^lyxirg: 
Curt KaMtzseli, 1915, vol. 1, 5. rev. and enl. ed., pp. X-\-5o9, figs. 407). —This 
first volume deals with the natural history of the animal parasites of man, in¬ 
cluding classified bibliography (pp. 451-545). See also the work of Fantham 
et al. (K. S. R., 36, p. 152). 

A new and economically important tapeworm, Multiceps gaigeri, from the 
dog, M. C, Hall {Jour. Amer. Yet. Med. Assoc., 50 {1916), No. 2, pp. 214-223, 
figs. 4 ) .— M. gaigeri, of which the dog is the primary and Capra Mrcus the sec¬ 
ondary host in India, is described as new. 

Report of the entomologist, B. H. Van Zwalutwenbiteg (Porto Rico 8ta. 
Rpt. 1915, pp. 4^-45). —^In the search for a shade tree for coffee in which the 
hormiguilla {MptmelmMsta amhigna ramutorum) can not colonize with guest 
scales, 12 common native tree species were experimented with, hut no tree suit¬ 
able for shade w’as found in wffiich the ants could not be forced to colonize. 
Colonies of this ant seem to thrive better and cause more damage wffien the pink 
scale {Coems sp.) is the guest than when the mealy bug alone is harbored. 
The coffee leaf weevil {Laelmopus sp.), which is very destructive to coffee at 
the higher altitudes, has not been observed to occur at an elevation lower than 
300 meters (984 ft.). In some districts it is the most serious pest of coffee. 
It feeds on the edges of young leaves, but the greatest loss is caused through 
feeding on flowers, young buds, and the newly-set berries. 

A common weevil, Baris torquatus, was found breeding in the branches of 
eggplant, in some cases killing the plants completely. Since its developmental 
stages are passed within the stems of the plant it may be easily controlled by 
removing and destroying them. A lace-wing (CorgtMica monacha), which Is 
very common on the eggplant, causes the plants to curl and turn brown. 
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Eutcrmes mono, wLicli causes great damage to furniture and woodwork, can 
be effectively controlled at a small expense by placing liberal quantities of any 
powdered arsenical poison in tlie runways and nest. A second important 
termite, wliich injures woodwork and furniture, probably Leiicotermes sp., can 
be effectively controlled by fumigation with hydrocyanic acid gas. 

A rhinoceros beetle iStrategus qnadrifoL'eafus) In the adult stage often kills 
young coconut trees by entering the nut below the surface of the ground and 
eating its way upward, attacking the main shoot. 

Several iniscellaiieous pests mentioned are the round-headed borer (Apate 
framisea) wdiich bores in young ntahogany trees and also does damage to 
coffee, citrus, and gandiile or pigeon peas; a lepiclopterous larva which dis¬ 
figures ornamental palms; a noctuid larva (probably Eriopus floridensis) on 
the fronds of ornamental ferns; Aspiodiotii^ desUmetor which often seriously 
injures coconut trees, especially in the dry region in the southwest corner of the 
island; a weevil found breeding in the flower buds of eggplant; the larva of 
Empyreuma liclias which attacks oleanders; etc, 

[Papers on insects and insect control] {Awn. Serv. EpipJiyiies, Mem. et Rap., 
2 (1913), pp. 109-155, 188-232, 266-272, 2<S5~301, 311-340, figs. ^1).—This second 
volume (E. S. R., S4, p. 850) includes a number of papers relating to economic 
entomology, namely, Investigations of the Euclemis and Cochylis Moths in Bor¬ 
deaux in 1913 (pp. 109-152) and a Note on the Oblong Scale {Lemnium 
persicca) and Treatment of Vines Infested by It (pp. 153-155), by J. Feytaucl; 
The Microparasites of Insects and Their Utilization, by A. Paillot (pp. 188- 
232), which includes a classified bibliography; Observations of the Asparagus 
Fly and Control Measures, by P. Lesne (pp. 266-272) ; The Action of Hydro¬ 
cyanic Acid Gas on the West Indian Peach Scale,"by A. Vuillet (pp. 285-287) ; 
Note on Coccidis Received at the Paris Entomological Station in 1913, by P. 
Vayssi^re (pp. 288-301) ; Eolcocneme ccernleoearpa, a Sawfly Enemy of Culti¬ 
vated Eaminculacefe, by J. Chatanay (pp. 311 - 320 ) ; and Cleonus mendicus and 
Lix‘us seabrieoMs, Ciirculionids Injurious to the Beet, by P. Picard (pp. 
321-840). 

[Report on] economic zoology (Ami. Ept. Bd. Bci. Admce India, 1914-15, pp. 
148-166). —The fii‘st part of this report (pp. 148-162) by T. B. Fletcher relates 
to agincultural entomology, and the second part (pp. 162-166), by 0. F. C. 
Beeson, to forest entomology. 

Report of the tobacco insect investigations, G. B. Mebeill (Rpt. Bd. Comrs. 
Agr. P. B., 4 (1914-15), pp. 50-52).—A brief statement of the work of the year 
with tobacco insects. 

The fleabeetles Epitrise fnscata and E. parviila are said to be the most im¬ 
portant insect enemies of the tobacco plant in Porto Rico, The changa or mole 
cricket, wdiicli is injurious in the seed beds and to newly-set transplants, comes 
next in importance. 

Insect pests of tea in northeast India during the season 1915,, E. A. 
Andrews (Indian Tea Assoc., Sci. Dept. Quart. Jour., Eo. 1 (1916),-pp. 1-6). — 
This extract from the report of the general committee of the Indian Tea Asso¬ 
ciation for the year ended December 31 , 1915 , reports briefly upon the occur¬ 
rence of the more important insect enemies of tea. 

Preliminary catalogue of the orthopteroid insects of the Philippine Islands, 
L. Bruner (Umr. [Vcbr.] Studies, 15 (1915), Eo. 2, pp. 195-281). —In this list, 
which supplements that of 286 species in Elera’s catalogue of the Philippine 
fauna,^ the author gives 733 names. 

iCatMogo Sistemfitico cle Toda la Fauna de Pilipinas. Manila, 1895, vol. 2, pp. 
189-223. 
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Second caiiipaig*n against locusts (Stauronotus maroccaiius) in Algeria by 
means of Coecobacillus acridiorum, M. B^gxtet (Ann-. Inst. Pasteur, 29 (1915), 
No. 10, pp. 520'-~536). —Tliis is a report of work carried on in continuation of 
that preTionsly noted (B. S. B., 33, p. 653). 

Third cainpaign against locusts (Scblstocerca peregrina) in Algeria by 
means of Coecobacillus acridiorum, M. BfiGUET, L. Mijsso, and IStienne Ser- 
GE^T (Bill. Soe. Path. Emt., 8 {1915), No, 9, pp. 684-631; abs. in Rev. Appl. Ent.. 
8er. A, 4 (1916), No. 2, p. 45). —continuation of the work noted above. 

The native food plants of the apple red bugs, R. A. Cushman (Proe. Ent. 
8oc. Wash., 18 (1916), No. S, p. 196). —^The author reports observations of tlie 
apple red bugs {Seterocordplus malinus and Lygidea mendax) at Geneva and 
Westfield, K Y., and Clearfield, Pa, 

It is evident that the natural food plant of E. malinm is not Pynis but 
Crataegus, that the reverse is true for L. mendax, and that L. mendax is more 
likely to attack apple than is II. maJinns. It would seem that a reversal of the 
specific names would have been more indicative of the true conditions, though 
not entirely appropriate, since the apple is not the natural food plant of 
either.*’ 

Bedbugs and relapsing fever, V. K. Stephansky (Rim. Vraeh, 14 (1915), 
No. 10; abs. in Jour. Amcr. Med. Assoc., 65 (1915), No. 11, p. ,987).—The author 
reports that spirochetes ingested by old and young generations of bedbugs en¬ 
gorged upon patients with relapsing fever lost their motility within one hour 
and disappeared altogether after four or five hours. In experiments in which 
ten adult bedbugs infected with relapsing fever were killed and an emulsion 
made of them in normal salt solution, negative results were obtained when 
injeeteil vsubeutaneously into monkeys. Sixty-five infected bedbugs and their 
young were fed once a week on the blood of a perfectly healths" man, who 
during the course of two months was bitten by them at least 500 times and 
remained unaffected. 

From these results the author concludes that this insect plays no part in tiie 
spread of relapsing fever. 

A contribution to the knowledge of the bloodsucking Hemiptera of Central 
America, A. Xeiva (Bram Med., 29 (1915), No. 1, pp. 1-S; abs. in Jour. Anier. 
Med. Assoe., 64 (1915), No. 10, p. 867). —-This is a preliminary note on the 
hematophagoiis Hemiptera of Central America. 

The temperature necessary for the destruction of lice and their eggs, A. W. 
Bacot (Brit Med. Jour., No. 2S74 (1916), p. 167; abs. m Rev. Appl. But., 8cr. B, 
4 (1916). No. 4, pp. 37, 58).—The author conciucles “that dry heat or submersion 
in water at 55° C (131° P.) kills both active lice and their eggs. It follows as 
a consequence that considerably lower temperatures than those usually em¬ 
ployed may be used to destroy these vermin. For the thorough sterilization of 
infested garments the question of penetration is all-important It is probable 
that considerable economy in fuel might be effected by allowing a longer ex¬ 
posure at^a lower temperature, while it should be practicable to use quite 
lightly built chambers or temporarily adapted rooms to obtain dry air tem¬ 
peratures of, say, 60° C. (140° F.).” 

Rosy apple aphis, A. C. Bakee and W. F. Turnee (U. 8. Dept. Agr., Jour. 
Agr. Research, 7 (1916), No. 7, pp. S21-S44j pts. 6 ).—This plant louse is said to 
be undoubtedly the most Injurious leaf-feeding apple aphis, since its attacks 
not only injure the foliage and deform the growing apple trees but when 
abundant or unchecked it deforms the fruit, causing the production of “ aphis 
appleswhich are unfit for sale. The present paper, is based upon studies 
seasons of 1914 and 1915 In the vicinity of Washing- 
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After a careful stuciy of European s|,>ecimens and tlie literature, tlie authors 
have come to the conclusion that Aphis malifoliw is the only name to apply to 
the species. The name A. sorH applies to a different form, originally described 
from specimens on Sorbus. The authors have been unable to rear the rosy 
ai)ple aphis on the host plant of the European A. sorhi. 

Life history studies have been summarized by the authors as follows: The 
eggs of this species begin hatching early In April (about April 8 in 1915) 
and hatching ceases in about a week (April 16 in 1915). The first stem 
mothers begin reproduction about April 25. From five to seven generations 
of the spring forms occur on apple in Virginia, although Boss reports the 
species all summer on apple in Ontario. The first generation is wingless. A 
few winged forms appear in the next generation and their percentage to tlie 
wingless insects increases steadily in each generation until finally all the insects 
produced become winged. Intermediates may also occur, these acquiring tlie 
wingless habits and behaving like wingless insects. 

Migration to plantain commences about May 20, and most of the insects 
have left the apple by about June 20. A few may continue on apple till about 
July 1. Prom 4 to 14 generations of the summer form occur at Vienna, Va, 
These insects are practically all wingless, only a few occasional winged insects 
appearing. 

“ The first fall migrants become adult about the second week of September 
(September 13 in 1915; these insects w^ere born on August 31). They remain 
on the trees until after November 1. (In the writers’ experiments they were 
produced till a much later period, but in the field they succumb to prevailing 
low temperatures more quickly than do either oviparous females or males.) 
Production of oviparous females commences about the middle to the twentieth 
of September, but very few’’ are prodnced till early in October and their pro¬ 
duction is at its height about the middle of that month. Males begin to appear 
early in October, at the time the oviparous females begin to become adults, 
and the males also are most numerous about the last of October and early in 
November. Oviposition commences the middle of October and continues till 
the oviparous females are all dead. Some oviparous females may oviposit as 
late as the latter part of December in case excessive low temperatux'es have 
not occurred before that time.” 

A synopsis of the genus GalapMs, A. C. Bakeh (Proo. Bnt. Soc. Wash.^ 18 
(1916), A'o. S, pp. lSJf-189), —The author recognizes five species of this genus 
from the United States, of which two, CaJaphis castaneoides and €, alnij from 
specimens on Gastanea and on alder, respectively, at Washington, D. 0„ are 
described as new. 

The development of the Phylloxera vastatrix leaf gall, H. R. Rosen 
(Amer. Jour. Bot., S (1916), Vo. 7 , pp. 337-S60, pis. 2, figs. 5). —This paper in¬ 
cludes a bibliography of 31 titles. 

The San ffose scale (Aspidiotus perniciosns), L. M. Peaies and J. H. Mee- 
mxL (Kansas 8ta. Bill. 214 (1916}, pp. 5-^8, figs. 11 ).—^TMs is a general ac¬ 
count of the San JosS scale and measures for its control, particularly such as 
apply to Kansas conditions. Serious infestation by this scale was first found 
in Kansas in 1906, though it is thought to have been present for some years 
previous to that date. 

The control of the gray scale (Coccus citricola) in the San Joaquin Valley, 
B. P. CuNDiFF (Proa Fruit Grotoers^ Conv. Gal., Ifit (1915), pp. 248-251 ).—It is 
stated that In addition to a more or less general infestation in most of the cit¬ 
rus friiit-gTowing sections south of the Tehachapi Mountains, this scale is now 
very generally distributed throughout the citrus districts of the San Joaquin 
and Sacramento valleys. Fumigation is the only successful means of control. 
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Two destructive fall caterpillars, J. S. Houser (Mo. Bill. Ohio 8ta,, 1 (1916), 
'No. 10, pp. S97~303, figs. 9 ).—^Brief popular accounts are given of tlie walnut 
datana caterpillar {Datana intcgerrima) and the yeilow-neched apple cater¬ 
pillar (D. mimstra). These two leaf-eating caterpillars having somewhat 
similar liahits and appearance have for the past few years attacked walnut and 
apple trees in all parts of Ohio during the late summer and early fall. 

Xaspeyresia molesta, an important new insect enemy of the peach, A. L. 
QL'Aiistance and W. B. Wood (V. 8. Dept. Agr,, Jotir, Agr. Research, 7 (1916), 
No. 8, pp. S73-B78, pis. 6 ).—In this preliminary paper the authors call attention 
to the discovery in the District of Columbia and environs of an important 
insect enemy of the peach believed to be new to this country and apparently 
new to science. 

A technical description of it under the name Laspeyrcsia- molesfa, prepared 
by A. Biisck, together with comments on its relationship and possible origin, 
are incorporated. The authors’ ohser\'ations of it during the summer and fall 
of 1916 indicate that another formidable insect enemy of the peach and other 
deciduous fruits has become established in America. The belief that it origi¬ 
nated in Japan is strengthened by the rearing from pears received in this 
country from Japan of a single specimen that can not be differentiated from 
it. It is said to be generally present on peach trees in yards and elsewhere 
in the city of Washington and adjacent towns in Virginia and Maryland, within 
a radius of 15 or IS miles. It is thought to have been present in the District 
of Columbia for four or five years, specimens of injured twigs, the injury of 
which was attributed to an unknown lepidopterous larva, having been received 
by the Bureau of Entomology in the fall of 1913. A few esamples of injured 
twigs were received or collected during 1914 and 1915, but not until the fall 
of the latter year were the Injuries at all common. 

The larva have been found injuring twigs of the peach (Amggdalus perslca), 
plum [Prunns spp.), and cherry (Pnimis spp.), and the fruit of the peach, but 
the plum and cherry have not shown such general infestation as observed for 
the peach, which appears to be the insect’s preferred food plant. However, 
fiowering cherries in the parks In Washington are very generally infested. In 
one peach orclmrd observed by the authors, an examination in mid-September 
showed from SO to 90 per cent of the twigs to have been Injured. Its injuries 
to the twigs of bearing orchards, while important as interfering with normal 
growth, are of less significance than the injuries of t’ne caterpillars to the fruit. 
Twig injury in nurseries, however, is of much more importance as the destruc¬ 
tion of the terminal growing shoots results in the pushing out of shoots from 
lateral buds, producing a much-branched and bushy plant unsuitable for 
nursery stock. 

Its attack on the twigs begins in the spring when the shoots are from six to 
eight in. long and continues until active growth of the tree ceases in the fall. 
As the twig hardens, the larva may leave its burrow and feed more or less on 
the exterior of the twig, cutting holes and pits into the bark and causing a 
copious exudation of gum, rendering the injury quite conspicuous. The larvae 
prefer tender, actively growung shoots, and their injury to these is scarcely 
distinguishable from that of the common peaclvtwig borer or peach moth 
(Anarsia Uneatetla). The caterpillars pass from one shoot to another in search 
for appropriate food and several shoots may be injured by a larva in the course 
of its growth. The fruit may be attacked while quite green, the infestation 
increasing as it approaches maturity. In attacking the fruit the young cater¬ 
pillars rather generally eat through the skin at or near the point of attach¬ 
ment of the fruit stem, the place being indicated by more or less Irass adhering 
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to the surface of the fruit. Entrance is also made at other places, especially 
where the fruit has been punctured by the cnrcuiio or abrased by limbs or 
branches or other causes. Owing to the combined effect of the caterpillar and 
brown rot fungus, a. good deal of fruit may fall to the ground, though the 
majority of the fruit infested by the catex'pillars will remain hanging on the 
trees, especially if the fruit was invaded when nearly mature. The authors’ 
observations are not conclusive as to whether the fruit is preferred to the twig. 

The larvffi in general appear to be rather indiscriminate in their choice of 
pupation quarters and may be expected to choose any place on the trees w-here 
protection is afforded. The insect hibernates in the full-grown larval condi¬ 
tion ill silken cocoons, pupation occurring in the spring. Ovlposition com¬ 
mences in the spring by the time the shoots of the peach are well out. There 
are two and probably three broods of larvae each year. 

A new mosquito from, the eastern United States, F. Knab {Proc. Biol. Soc. 
Wash., 29 (1916), pp. 1G1-X6S). — A new mosquito from Laurence Harbor, N. X, 
is here described as CUilcx hrchmei, and brief notes on its habits are included. 

The fowl midge (Simulium nigritarsis), C. W. Mally {Reprint from Cape 
Times WeeJcly [Cape Town}, 1915, Oct. 29, folio). —This simulid is said to cause 
a considerable loss of poultry in the Western Province. It becomes abundant 
when favorable weather conditions prevail, swarms on the fowds at night, and 
sucks their blood. 

Egg disposal in Bermatobia hominis, P. Knab {Proc. Ent. Boo, Wasli., 18 
(1916), Yo. 2, pp. 179~1S3). —^The author presents further evidence to show that 
the female Bermatobia attaches its eggs to female mosquitoes of species which 
have a keen appetite for blood, and in such a manner that the larvae hatch out 
and gain entrance to the host at the point at which the mosquito draws blood. 

The tacMnid genus Argyrophylax, W. E. Walton {Proc. Ent. Boo. Wash., 
18 (1916), Eo. 2, pp. 189-192, figs. 5). —Two male specimens reared from 
Nacaleia indicafa at Kio Piedras, P. R., have been identified as ArgyropJiplax 
aXbineisa, A description given of the male is accompanied by drawings. 

Notes on the larvse of Euxesta notata, R. H. Hutchison {Proc. Ent Boo, 
Wash., 18 {19X6), No. 3, pp. 171-177, figs. 5). —The aurhor records the presence 
of large numbers of larvfe of this ortalid at Betliesda, Md., during May% June, 
and July, in swine dung, in accumulations made up largely of bran and other 
wastes from feed troughs, and in moist bran alone. 

A monographic study of the parasitic Biptera of Africa, I, J. Rodhain 
and X Bequaeet {Bnl. Bci. France et BeJg,, Jf9 {1916), No. 3, pp. 236-289, pi. 1, 
figs. IJf ).—The first section of this paper (pp. 2S8-262) deals with {Museim ) 
Passeromiiia heterocliceta and the larvse of dipterous parasites of birds; the 
second section (pp. 262-2S9) with {OordyloWa) Btasisia rodliaini, the source of 
a cutaneous myiasis In man, its distribution, hosts, parasites, etc. A bibliog¬ 
raphy accompanies both sections. 

Researches on the larvse of cyclorrhaphous Biptera.—The life cycle of 
Folienia radis, parasite of Ailolohophora cMorotica. Comparative biology 
of the larvse of Biptera, D. Keilin {Bill, Bci. France et Belg., 49 {1915), No. 
1-2, pp. 13-198, pis. 16, figs. 26). —^The first part of this work (pp. 25”106) con¬ 
siders the parasitism of earthworms and the life cycle of the cluster fiy 
(P. mdis). The second part (pp. 107-184) relates to the comparative biology 
of larvm of the Biptera. In tw^o appendixes the parasites of P. rudis and of 
oligochetes are considered. A bibliography of seven pages is Included. 

A preliminary note on the bionomics of Pollenia rudis in America, J, L. 
Webb and R. H. Hutchison {Proc. Ent Bog. Wash., IS {1916), No. S, pp. 197- 
199). —^The authors here give a brief summary of the main points bearing di- 
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reetly on the natural history of the cluster fly (P. riidu), as reported by Keilin 
in the paper above noted. The life history of this fly, a species first discovered 
in America by the senior author at Washington, D. G., in June, 1916, has been 
found by the .authors to be quite different in many ways from that in Paris, as 
described by Keilin. 

The authors found the eggs of summer generations to hatch in about 3 days. 
The first stage larvae are very active and appear to be able to penetrate the 
earthworms at almost any point in the body wall. The larvae require from 13 
to 22 days and the pupJB from 11 to 14 days to develop, and the total develop¬ 
mental period requires from 27 to 39 days. The authors have reached the tenta¬ 
tive conclusion that there are four broods or generations per .annum in the lati¬ 
tude of Washington, D. G. 

A curious formation of a fungus occurring on a fiy, L. O. Ho’warb {Proc, 
En-t, Soe. Wash., 18 (1916), Eo. 3, pp. 196, 137).—This note records the occur¬ 
rence of a Cordyceps, possibly O. dipterigam, on a muscoid fly received from 
Fayetteville, Ark., and on twn specimens in the Pergande collection. 

A new parasite on sheep maggot flies, W. W. Fkoggatt {Agr. Ga^, N. S. 
lFa?.es, 27 (1016) , No. 7, pp. 505, 506, pi. 1). — new chalcid found to parasitize 
blowfly maggots (GaUipfiora oceaniw) before they pupate is described as CJialcis 
eallipliom. 

Ambrosia beetles or pin-hole and shot-hole borers, 0. F. C. Beeson (Indian 
Forester, 42 {1916), No. 4, pp. 216-223, pi. 1). — ^This account includes lists of 11 
species of Ipiclm and 9 species of Platypodidse which have been found to attack 
the saL 

Forest longicorn beetles and their parasites, W. W. Fboggatt (AjV. Qaz. 
N. 8. Wales, 27 (1916), No. 8, pp. 561-567, pis. 3). —Several important Australian 
longicorn beetles, subsisting on gum timber, and their parasites are considered. 
Among them is Phoracantlia recurm, parasitized by three species of braconids 
here described as new. 

A new species of weevil injuring orchids, H. S. Babbee (Proc. Ent. 8oc. 
Wash:, IS (1916), No. 3, pp. 177-173, pJ. 1). — Chohis cattlevarum, reared from 
Cattleya orchids probably from Colombia, Venezuela, or northern Brazil, which 
has been the source of injury to orchids in greenhouses at Washington, D. 
and Milwaukee, Wis., is here described as new to science. 

Pristocera armifera parasitic on Limonius agoiius, J. A. H'VSlop (Proc. 
Ent. Eoc. Wash., 18 (1916), No. 3, pp. 169, 170, pi. 1). —^Tiie author records the 
rearing of this bethylid parasite from a wireworm (L. agomts) from material 
collected in July, 1915, during the course of a serious infestation of corn near 
Brattleboro, Vt. 

Ifotes on BiantMdiuiii arizonieum, W. Middleton (Proc. Ent. Soc. Wash., 
18 (1918), No. S, pp. 193-195, pi. 1). 

POOBS—HIIMim iriimiTIOH. 

Bietary deficiencies of the maize kernel, E. T. McGollhii, N. Simmonds, 
and W. PiTz (Jmir. Biol. CJiem., 28 (1916), No. 1, pp. 133-165, figs. 10).—A 
series of experiments with laboratory animals (rats) are reported in which 
single or multiple additions of purified substances w^ere made to a diet of 
ground maize. The substances added were protein, inorganic salts, and butter 
fat, to supply the unidentified dietary factor, ** fat-soiuble It had been 
found in earlier experiments that the dietary factor “ wmter-soluble B*’ is 
furnished in abundance by even 70 per cent of maize in the diet. The follow¬ 
ing conclusions are drawn in part from the data reported: 
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“ Tlie proteins of the maize kernel contain all the amino acids essential for 
growth blit the iiroportions of certain of them are such that they are not 
iitllizahle to a high degree as the sole source of protein. When other factors 
afieeting nutrition were properly adjusted, . . . growth [took place] at about 
two-thirds the normal rate, over a period of six or seven months, on a diet in 
which all the protein was derived from 91 per cent of ground maize in the 
ration.” 

The maize kernel contains both “ fat-soluble A ” and water-soluble B,” but 
the former is present in too small an amount for the maintenance of growth 
at the maximum rate in rats. If the maize diet is supplemented with an 
alcoholic extract of maize containing the “ fat-soluble A,” growth is induced 
which more closely approximates the normal than without this addition, and 
this was follow^ed by reproduction and rearing of the young. 

The inorganic content of the corn kernel is not of suitable character for the 
promotion of growth, and it was necessary to make salt additions to rations 
deriving their inorganic content from maize before growth could take place. 
The authors state that it is evident from experiments carried out thus far, that 
it is not easy, if at all possible, to make up a satisfactory ration wholly derived 
from the corn kernel and its parts. 

The effects of feeding the proteins of the wheat kernel at different planes 
of intake, E. Y. McCollum, N. Simmonds, and W. Pitz (Jom\ Biol. Chem., 28 
(1916), No, i, pp. 211-229, figs. 17). —In this paper the authors attempt to throw 
some light upon the problem of whether an animal is as ivell off physiologically 
with a ration otherwise satisfactorily constituted but containing a high content 
of protein of low value as when given the same food mixture with the low 
grade protein replaced by its biologically equivalent amount of a much better 
protein. These experiments, like others in which a diet high in wheat content 
was fed, emphasized the marked injury to the progeny resulting from such re¬ 
stricted diets. The authors were not able to make up a ration, containing 
%vheat protein only, which was adequate for the rearing of the young. 

“ The addition of 10 per cent of casein to a ration \vhich contained 36.83 per 
cent of protein from wheat, and which was satisfactory with respect to all 
dietary factors other than protein and an inherent toxicity, improved the ration 
in a marked degree. Growth was not interfered with by the inclusion of as 
much as 40.45 per cent of wheat proteins in the diet, but on this the young 
could not be reared. 

“ Growth was normal and the production of young -was good on a diet 
containing 46.63 per cent of protein, of which 43.0 per cent was casein, and 
3.63 per cent of wheat proteins. The cause of the failure to rear the young 
on this diet has not yet been definitely ascertained, but would appear to be 
due in great part at least to the shortage of the supply of the dietary factor 
* B/ the sole source of which was the 33 per cent of wheat in the food mixture. 
As small an amount as 15 per cent of whole wheat as the source of the * water- 
soluble B,’ suffices for the completion of growth in the rat and so promotes well¬ 
being as to induce the production of a neaxiy normal number of young. The 
amount of this substance is not great enough to enable the young to develop to 
weaning age without causing pronounced nervous disturbances which end in 
death.” 

The drying for milling purposes of damp and garlicky wheat, J. H. Gox 
(U. S. Dept. Agr. But Ji.55 {1916), pp. 11, figs. S).—^Thls bulletin reports data 
showing the proper temperature at which wheat should be dried for milling 
purposes, obtained in connection with investigations to determine the best 
method of artificially drying, cleaning, and handling garlicky wheat for mill- 
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ing. Milling and baking tests made upon samples of the garlicky wheat and 
damp wheat free from garlic dried at* different temperatures indicated that 
140“ F. is probably the most satisfactory temperature for the drying of the 
wheatj either with or without garlic, for milling purposes. 

“More exensive experiments may show that w^heat can be dried at a higher 
temperature than 140® without having a bad effect on the flour. Every test 
except one where the wheat was dried at 180® and above gave poorer re¬ 
sults in the baking test from the standpoint of loaf volume and texture than 
when dried at 140°. 

“If V7iieat is dried down to 9 per cent of moisture or below for the removal 
of garlic* great care must be taken in tempering it back to the normal amount 
of moisture. In order to restore the moisture content of the dried wheat 
to normal, which is important for good milling, the w’heat should be tem¬ 
pered at least twice, and more if necessary. After the wheat is tempered 
it should be stored several hours before mixing or before another tempering 
is made, in order to allow the moisture to pieiietrate into the kernel. Several 
hours after the last tempering the wdieat should be run from the bin and a 
thorough mixture made. This last process assists in mixing the dry and wet 
spots and makes a more even mixture at the rolls.” 

SMm milk in the mitritlon of adults, G. Moussxr {Comp-L Rend, Acad. Agr, 
France, B {1916), S5, pp. 1016-1623 ).—^Begulations are prescribed for the 

sale of skim milk. These forbid the sale of w^hole and skim milk by the 
same dealer and require plain labeling and separate transportation of the 
skim milk. A special Teaming is given against the use of skim milk in place 
of whole milk for feeding very young children. 

Chinese preserved eggs—pidan, Kathaeine Blunt and C. C. Wang {Jotir. 
Biol Cliem:, 28 (1916), No. 1, pp. 125-134 ').—This paper reports the results of 
an analysis of a kind of Chinese preserved eggs, called “piclan.” The sub¬ 
stance is a factory product from ducks' eggs and is prepared by covering 
the eggs with a mixture of lime, salt, water, ashes, and a tea infusion, after 
which they are stored for flve months and then given a further coating of 
rice hulls. 

During the formation of pidan from fresh clucks' eggs a transfer of large 
quantities of water from the white to the yolk and a loss of water from 
the white to the outside took place. The ash and the alkalinity of the ash 
increase, as in the case of other eggs preserved in alkali. The ether ex¬ 
tract decreased and its acidity was high. A decrease was also noted in the 
total and lecithin phosphorus. The noncoagulabie nitrogen increased as well 
as the ammoniacal nitrogen and the amino nitrogen wus high in the product. 

The conclusion is drawn from the chemical changes undergone that decom¬ 
position of the egg protein and the' phospholipoids has taken place. The 
production of pidan is said to be probably brought about through the agency 
of alkali, bacteria, and enzyms. 

Flavoring extracts, C. H. LA^fALL and L. Foeman (Penn. Dept. Agr. BmI 
285 ( 1916 ], pp. 35). — Data are reported regarding th<j examination of over 200 
samples of different flavoring extracts. 

[Food and drug inspection], E. F. Ladd and Alma K. Johnson {Norm 
Dakota Sta. Spec. But, 4 {1916), No. 8, pp. 179-194),~T>ata are reported re¬ 
garding a number of samples of miscellaneous foods, drugs, and i^atenr 
medicines. A few notes on miscellaneous food topics are included, together 
with a brief paper on The Laboratory Examination of Drinking IVaters' by 
R. Hulbert, which discusses its scope, purpose, and the interpretation of re- 
suits. 
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Twelfth annual report of the dairy, food, and oil comniissioner, M. 
GsosHoisr {Ami. Rpt. Dairy, Food and Oil Gomr. VAyo., 12 {1916), pp. 105 ). —This 
coiitalns information regarding a large number of samples of miscellaneous 
foods analyzed. The report of T, S. Parsons, seed analyst, is also included. 

The economical ration for the times, G, Boldxjan {Sci. Amer., 115 (1916), 
No. 24, p. 529 ).—This article describes a dietary worked out by the New York 
City Department of Health for a family of two adults and three minor cliildren 
for one week, at a cost of $7.86. Several suggestions are also given as to ways 
in which cheaper foods may he substituted for more expensive ones. 

Schoolhouse meeting discussion of how to feed the family for health and 
efficiency, Jessie P. Rich (Bid. Univ. Tex., No. 68 {1915), pp. IS, figs. 5). — 
popular bulletin in which 11 questions regarding the diet are answered. 

The feeding of piisoners and sanitary conditions in German camps, A. C. 
Guillaume {Rev. Set. iParis], 54 {1916), 11, No. 20, pp. 610-624)^ —The average 
daily ration at Holzminden is given as protein, about 55 gm.; fat, 15 gm.; and 
carbohydrate, 272 gm.; with an average energy value of 1,492 calories. 

[Eood of the natives of Mailu, British New Guinea], B. Malinowski 
(Trans. Roy. Sog. So. Aust., 39 {1915), pp. 546-553, figs. 8). —A part of a report 
on the natives of Mailu. Information is given regarding the nature of the food 
and its preparation and cooking. A number of utensils are also described. 

The control of hunger in health and disease, A. J. Caslson (Chicago: 
University of Chicago Press, 1916, pp. VII-PSW, figs. 39). —This book sum¬ 
marizes the laboratory work during the last four years of the author and others 
on the stomach, with special reference to hunger and appetite. The subjects 
discussed are the biological significance of hunger, the stomach in hunger, 
some accessory phenomena in hunger, the relation of -hunger to appetite, the 
sensibility of the gastric mucosa, hunger and age, hunger in prolonged starva¬ 
tion, the nervous control of the hunger mechanism, the chemical control of the 
hunger mechanism, secretion of appetite gastric juice in man, the chemistry of 
human appetite gastric juice, and hunger and appetite in disease. A bibliog¬ 
raphy Is included. 

. Eesiilts of studies on vitamins and deficiency diseases, during the years 
1913-1915, O. Funk (BiocJiem. Bui., 4 (1915), No. 14-15, pp. 304-S64. fig. 1).— 
Tills article is a summary and digest of experimental data relative to these 
subjects, ivhich have been published since the appearance of the author’s hook 
(E. S. R., S2, p. 578). The subjects considered are beri-beri, scurvy, pellagra, 
sprue, rickets, the chemistry and physiology of growth, etc. An extended bibli¬ 
ography is appended. 

The transmissibility of pellagra.—^Experimental attempts at transmission 
to the human subject, J. Goldbekgee (Pub. Health Rpts, [U. S.], 31 (1916), 
No. 46, pp. 3159-3173). —The investigation here reported is in contmiiation of 
eaidler work by the author (E. S. R., 34, p. 258). Material (blood, nasopharyn¬ 
geal secretions, epidermal scales from pellagrous skin lesions, urine, and feces) 
from 17 severe cases of pellagra wms administered to the volunteer subjects of 
the experiments (16 humans), who afterwards continued their customary habits 
of life and diet. Observations of the subjects during a period of five to seven 
months showed that none has developed evidence justifying the diagnosis of 
pellagra. The author states that, in his opinion, “these experiments furnish 
no support for the view that pellagra is a communicable disease; they materially 
strengthen the conclusion that it is a disease essentially of dietary origin, 
brought about by faulty, probably ‘deficient,’ diet” 

Experimental scurvy produced in guinea pigs by milk and milk products, 
J. J. hlooEE and Leila Jackson (Jour. Amer. Med. Assoc., 67 (191$), No. 26, pp. 
1931-1935).—In these expei'iments one groujp of the guinea pigs •was fed upon 
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milk wiiidi liad lieeii pasteurized by heating to 140° F. for from 25 to 30 minutes, 
another group was fed upon raw certified milk, and a third was given milk 
wliicli had been boiled for 10 to 15 minutes. Symptoms of scurvy were produced 
in most of the animais receiving an exclusive diet of raw, pasteurized, boiled, 
or skim milk. A severe form of the disease was produced in the animals by 
condensed milk, casein and water, and several proprietary infants’ foods. 

A large number of the animals were also fed upon carrots, cabbage, lettuce, 
and other gi*een vegetables, with hay, for long periods. Symptoms of scurvy 
vv’ere not observed when such a mixture of foods wms given, but scurvy was pro¬ 
duced in nearly all the jmung animals when milk was added to these diets of 
green vegetables. This was rarely true in the case of the older animals. 

From a comparison of the results of this investigation with those of other 
workers, it would appear that a ration which may he entirely adequate in 
nutritive value for one species may be inadequate for another. “While there 
is a marked individual variation toward diets in each species, the species varia¬ 
tion is still greater.” 

The paper is followed by a discussion. 

Claanges in the urea content of blood and tissues of guinea pigs main¬ 
tained on an exclusive oat diet, H. B. Lewis and W. G. Kaer {Jour. Biol. 
Clmm.y (1916)t No. I, pp. 17-25). —^Laboratory animals (guinea pigs), 'which 
developed the so-called “scorbutus” as a result of an exclusive oat diet, showed 
a urea content several times greater than the normal amount. When small 
amounts of cabbage or oranges were added to the diet, no pathological conditions 
developed for periods of from 28 to 42 days in the case of the cabbage and 24 to 
63 days in the case of the oranges. Analyses of blood and tissues showed a 
normal urea content. The addition of sodium citrate to the oat diet did not 
influence the changes resulting from the exclusive oat diet. The changes in 
the urea content of the organism are not attributed to partial starvation or to 
lack of water alone, although these factors may be involved to some extent. 

The mechanism of the sparing action of carbohydrates on protein meta¬ 
bolism, R. A. Kocher {Jour. Biol. Cliem., 25 (2916), No. 3. pp. 571-576). —Ex¬ 
periments with laboratory animals (dogs) were undertaken to determine the 
sparing effect upon the output of nitrogen and of the ingestion of lactic and 
pyruvic acids as compared with the sparing action of equivalent amounts of 
undissociatecl carbohydrates. The acid or cane sugar was administered by 
stomach tube to fasting dogs after the elimination of nitrogen had become con¬ 
stant, and following this determinations were made of the nitrogen excreted 
in the urine. 

The sparing action of lactic acid on protein metabolism was practically the 
same as that of carbohydrates. That of pyruvic acid, however, was distinctly 
less. The author states that one of the chief intermediate steps in the dissocia¬ 
tion of glucose in the body is the formation of lactic acid, which can be 
oxidized in the body to pyruvic acid. Also, that lactic acid and pyruvic acid 
can add on ammonia nitrogen to form alanin, and “when this process is op¬ 
erative, nitrogen arising from catabolism of body proteins, instead of being 
excreted, is utilized to synthesize new protein.” Although the above reactions 
are reversible, the normal catabolism of glucose gives rise to simpler molecules, 
which may, in part, be combined with nitrogen to synthetize protein. 

These experiments tend to support the theory that the fixation of eatabolized 
nitrogen, by the dissociation products of glucose to form new^ proteins, is the 
true mechanism of the sparing effect of feeding carbohydrates on the nitrogen 
output. 

. The effect on nitrogen partition of substituting alcohol for sucrose in an 
otherwise fixed diet, F. S. Hammett (Jotir. Biol. Ghem., 25 {1916), No. 3, pp. 
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601~-605).- —Experiments with two men accustomed to a moderate use of alco¬ 
hol ie beverages showed that the substitution, in an otherwise fixed diet, of 
alcohol for isoclyiiamic amounts of sucrose yielding about 370 calories of en¬ 
ergy, produced no significant changes in urinary nitrogen partition. 

Concerning the utilization of inosit in the animal organism, I, II (New 
York State Sta. Tech. Bui. 5Jf (1916), pp. S-16; Jour. Biol. Gheni., 25 {1916), 
No. S, pp. S91-407). — ^Two papers are presented. 

I. Concerning the effect of inosit upon the respiratory exchange in the Jog, 
B. J. Anderson.—The work of other investigators having shown that inosit 
given per mouth is either largely destroyed by bacteria in the intestine or else 
oxidized in the body, determinations were made of the respiratory quotient of 
laboratory animals (clogs) which in a fasting condition were fed inosit just 
previous to the experiment, in order to throw further light upon the fate of 
inosit in the animal organism. The experiments showed that inosit wms not 
utilized to any extent by the dog, and that it was not stored or oxidized in 
the body, the greater part (as much as 77 per cent of the amount given) being 
excreted unchanged. When given per mouth at the rate of 2 gm. per kilogram 
of body weight no rise in the respiratory quotient was noted. Only a small 
portion of the inosit was found to be excreted by the kidneys. 

II. The effect of hiosit upon the metabolism of man, B. J. Anderson and 
A. W. Bosworth.—Experiments v;ere made with human subjects to determine 
whether the ingestion of inosit influences the metabolism of man, as shown by 
the nitrogen and phosphorus excretion, and also to study the fate of inosit in 
the human body and its channels of elimination. The results of this investi¬ 
gation are summarized by the authors as follows: 

It is shown that when inosit is taken at the rate of about 0.5 gm. per kilo¬ 
gram of body weight per day it produces some diarrhea at first or frequent soft 
stools. After a few days the stools, although more frequent than usual, are 
nearly of normal consistency. 

“Except for the increased excretion of creatinin in the after period, for 
which we can now offer no explanation, we find that the ingestion of inosit 
has no marked or appreciable effect upon the general metabolism of man. 
About 9 per cent of the inosit taken per os is eliminated unchanged in the 
urine, but none in the feces. In what manner the balance, or about 91 per 
cent, of the inosit is utilized we have not been able to determine.” 

The distribution of the lipoids fat ^0 in human blood, W. II. Bloor 
(Jour. Biol. Chem., 25 (1916), No. 3, pp. 577-599 ).—^The data reported in this 
paper are based upon complete analyses of the lipoids in the blood of 23 normal 
and 25 abnormal individuals. The author states that the term lipoids “ is used 
as a general term for all those substances connected with the metabolism of 
the fatty acids, including the fatty acids, their naturally occurring compounds, 
and such substances as cholesterol which occur naturally in combination with 
the fatty acids and wdiieh are therefore presumably connected with their 
metabolism.” 

A bibliography is appended. 

The urinary and fecal output of calcium in normal men together with 
observations on the hydrogen ion concentration of urine and feces, C. F. 
Nelson and J. L. Willaams (Jour. Biol. Chem., 28 (1916), No. 1, pp. 23Ir- 
236). —Prom observations made during five days upon five normal male indi¬ 
viduals, ranging from 13 to 70 years of age, the extreme daily variations in 
the output of calcium (calculated as oxid) were found to be in the urinary ex¬ 
cretion from 0.1754 to 0.6186 gm. and in the fecal excretion from 0.4125 to 
0.801. The subjects of the experiments were maintained upon a mixed diet, 
which was in no way modified or restricted for the purpose of the experiment. 
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T3ie calcium and magnesium content of normal urine, C. F. Nelson and 
W. E. Bubns (Joiin Biot, GUem,, 28 {1916)^ No. i, pp. 237-240). — Data are re¬ 
ported regarding the calcium and magnesium content of the urine of 25 appar¬ 
ently normal iiidlTlcluals on an ordinary mixed diet. The results are sum¬ 
marized by the authors as follows: 

“The average daily output of calcium and magnesium (calculated as oxid) 
for five-day periods varied in the cases studied from 0.1685 to 0.140S gm, of 
calcium, and 0.1912 to 0.313 gm. of magnesium. 

“The daily output of calcium and magnesium of 25 apparently healthy in¬ 
dividuals showed 17 in which calcium was excreted in larger amounts than 
magnesium, and 8 in which magnesium predominated over calcium. The 
largest amount of calcium (calculated as oxid) excreted in 1 day was 0.4875 
gm.; magnesium (calculated as oxid), 0,416 gm. The smallest amount of 
calcium was 0.099 gm.; magnesium, O.llS gm. 

“ Either calcium or magnesium may be excreted by way of the urine in the 
larger amount in the normal individual. Whichever element predominates 
does so constantly, or very nearly so, and seems to be independent of the 
character of the food ingested.’’ 

Contribution to the knowledge of the enzyms of the large intestine, D. 
Maestbini (Arc/u Farmacol. 8per. e Set. Aff.j 22 {1916), Nos. 11, pp. 391-4^6; 
12, pp. 417--428, figs. 2) .—The work of other investigators is reviewed and ex¬ 
periments are reported with laboratory animals (dogs, sheep, etc.). 

The author concludes that in the proximal colon the processes taking place 
differ from those in the other portion of the colon. The proximal colon ap¬ 
parently does not contain a proteolytic fei'ment similar to trypsin or pepsin 
but does, however, contain a peptolytic ferment. In the colon of the dog there 
is a lipase which is not present in that of the sheep. In the case of the dog 
and the sheep there is present in the first portion of the colon a ferment 
which breaks down starch. Nitrogen is also present in the colon of both these 
animals. 

AMIMAL BEOBUCflOl. 

International catalogue of scientific literature. L. —G-enerai biology (Ju- 
temat Cat 8et Lit, 9 {1912), pp. 10 (1918), pp. 11 

(IBIS), pp. 12 (1914), PP. VniA-lll; IS (1916). PP- VIII-^98).-^ 

These numbers continue the catalogue previously noted (E. S. K,, 24, p. 670). 
The primary divisions catalogued are general biology, methods and apparatus, 
general morphology, general physiology, and general cytology. 

Experimental studies on growth.—The iufiuence of a diet deficient 
in fats, and of the same diet with cholesterol added, upon the growth of the 
white mouse, T. B. Robertson (Jour, Biol. Ghem., 27 (1916), No. 2, pp. 393- 
402, figs, 3), —^Continuing the studies previously noted (E, S. B., 35, p. 864), 
the author reports experiments in which a diet composed of boiled and masliefl 
potatoes, defatted bran, and white of egg, with the addition of small amounts 
of chloroplwll and ferric chlorid, was fed to mice four or five weeks of age. 

The feeding of this diet led to an initial loss of weight, followed by a resump¬ 
tion of the retarded growth. A sharp decline in weight, accompanied by a 
hyperirritability of the skin and terminating in death, was the ultimate result. 

**The addition of cholesterol to the above diet prevents the initial loss of 
weight, but does not otherwise improve the "welfare of the animals, the average 
duration of life of the animals receiving cholesterol being actually less than 
that of the animals which do not receive cholesterol. It follows that although 
growth is possible on the diet described, maintenance of the tissue gained is not. 
Deeilne of weight therefore occurs at an age when the diminishing velocity of 
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growtli lias become insufficient to compensate for the deficient ability of the 
tissues to replace their current loss. The variability of animals fed upon the 
diets described^ as is probably to be expected under any unfavorable environ¬ 
mental or dietetic conditions, instead of falling with increasing age and slaclr- 
eiiing of growth, maintains a high level throughout the life of the animals.^' 

Ifet energy values for ruminants, H. P. Aijmsby and J. A. Fries {Pennsyl^ 
rania Sta, Bui. 1^2 {1916), pp. 3-14) >—^TMs paper gives in brief form the results 
of Investigations noted from another source (B. S. IL, 33, p. 72). 

Wet energy values of American feeding stnffis, H. P. Aemsby and F. S. 
PuTXEY {Pennsylvama Sta. Bui. 142 (1916), pp. 15-20 ).—Basing their calcula¬ 
tions on methods described in the above paper, the authors have computed the 
net energy values of a number of feeding stuffs from the tables of Henry and 
Morrison (E. S. K., 34, p. 261). The results are here tabulated, together with 
the digestible protein and the nonprotein of the feeding stuffs. 

War feeding stuffs, M. Popp (Zent, Emkaufsgesell. Bcschrankt. Eaftmig, 
Fliigsclir. Ko. 6 [1915], Orig., pp. 20, figs. 2 ),—^This pamphlet brielly discusses 
the use of various green feeds and roughage, the feeding stuffs produced in the 
forest, fruits and seeds, and various waste products. Several feeds not recom¬ 
mended for use are also briefly discussed. 

The industrial manufacture of war feeding stuffs, M. Popp (Zent. Min- 
kaufsgesell. Beschrdnkt. Eaftung, Flugschr. No. 7 Orig., pp. 16). —Tliis 

pamphlet discusses the preparation and use of straw meal, hay meal, wood 
meal, a processed stra^v meal (made by treatment with dilute alkali), lupine 
flakes (the alkaloids being removed by aqueous extraction), chestnut flakes, 
potato press cake, air-dried potatoes, kitchen waste, and yeast. 

Cotton-seed meal as an incomplete food, G. A. Wells and P. V. Ewmo 
(Jour. Biol. Chem., 27 (1916), No. 1, pp. 15-25). —The experiments here re¬ 
ported are supplementary to previous wmrk (E. S. R., 35, p. 383). From the 
results obtained it is concluded that cotton-seed meal is an incomplete food, 
even when fed with sugar and starch on a wide nutritive ratio. 

Pigs upon an absolute maintenance diet ate in addition only small quan¬ 
tities of cotton-seed meal and were not greatly injured by it. 

“ So-called cotton-seed meal injury is due in large part to inadequate diets.*' 

Chemical composition, digestibility, and feeding value of vegetable-ivory 
meal, C. L. Beals and J. B. Lindsey (U. S. Dept Agr., Jour. Agr. Research, 7 
(1916), No. 7, pp. 301-320 ).—^This Is a report of investigations at the Massa¬ 
chusetts Experiment Station upon the chemical composition, digestibility, and 
feeding value of vegetable-ivory meal. This is the waste product in the manu¬ 
facture of ** vegetable ivory,” the seed or nut of the palm-like plant PhyfeJephas 
macroear pa (E. S. R., 30, p. 46). 

The vegetable-ivory meal used in these experiments was medium fine, “white 
in color with occasional flecks of particles of the brown outer coating of 
the nut, tasteless, odorless, and very hard. Analyses of nine samples of vege¬ 
table ivory showed an average of 11.39 per cent moisture, 4.63 per cent pro¬ 
tein, 0.92 per cent fat, 75.09 per cent nitrogen-free extract, 6.S9 per cent fiber, 
and 1.08 per cent ash. Considerable variations were found in the composi¬ 
tion of the different samples. The protein rarely exceeded 5 per cent, and 
was found to contain about one-third of its nitrogen in the amiclo form. 
Lignin, galactin, starch, and dextrose were not detected in any of the samples. 
The nitrogen-free extract was composed principally of maiinan, with small 
amounts of pentosans and of a substance insoluble in alcohol but not identi¬ 
cal with the pectin substances usually found in plants. The calorific value of 
the meal was determined as 1,717 large calories per pound, which compares 
favorably with that of corn meal, sugar, and corn starch. 
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In fligestion experiments sheep readily ate a mixture of Bnglisli hay, gluten 
meal, and finely ground xegetabie ivory, 10: S: 4 by weiglit. The average per- 
eeiitage digestibility of vegetable-ivoi'y meal in two experiments in which five 
sheep were involved was dry matter 84, protein 36, fat 51, fiber 72, and nitrogen- 
free extract 92. As another means of testing the digestibility of vegetable- 
ivory meal an experiment was conducted with sheep in which a basal ration 
of liay and gluten feed wms compared with a ration of the same feeds in Him 
quantities plus 200 gm. of vegetable-ivoiy' meal. Each ration was fed for 14 
consecutive days and the feces -were collected for the last seven days in each 
period. The feces were tested for total sugar after acid hydrolysis, to note 
whether the percentage of sugar was higher in the ivory-meal period than in 
the period without the meal. On a dry-matter basis it was found that tlie 
average carbohydrate content, estimated as dextrose, for the feces of the hay, 
gluten, and ivory-meal period was 25.46 per cent and that for the hay and 
gluten period was 24.68 per cent. Prom these results it is concluded that very 
little of the carbohydrate of the vegetable-ivory meal escaped undigested. 

In feeding exi}erinients with cows vegetable-ivory meal was comx>ared with 
corn meal. In one experiment three pairs of cows were fed on the reversal 
plan for periods of 5 weeks each a basal ration per cow daily of about 2.5 
lbs. of wheat bran, 2.5 lbs. of cotton-seed meal, and 20 lbs. of hay. In addi¬ 
tion either 3 lbs. of vegetable-ivory meal or 3 lbs. of corn meal were fed. Dur¬ 
ing the 70 days the cows gained in weight an average of 15.6 lbs. each on the 
corn meal ration and 1 Ib. each on the vegetable-ivory meal ration. During the 
35 days the 6 cows were fed the corn meal ration they produced 5,243.5 lbs. of 
milk, containing 701 lbs. of solids and 239.2 lbs. of fat; and during the 35 days 
on the vegetable-ivory meal ration they produced 5,072.7 lbs. of milk contain¬ 
ing 681.3 lbs. of solids and 236.1 lbs. of fat. 

In another test with three cows in which a basal ration somewhat below that 
needed for maintenance and milk production was used the addition of 3 lbs. 
per cow daily of vegetable-ivory meal for two weeks increased the milk flow 5.7 
per cent. When the cows were returned to the basal ration the milk decreased 
4.2 per cent. In another test in which a basal ration with and without vege¬ 
table-ivory meal was fed for 81 days the addition of the meal was followed by 
an increase in milk flow and its removal by a decrease in milk flow. 

In another experiment six cows were fed for eight weeks, exclusive of a pre¬ 
liminary period of ten days, a low basal ration of hay, wheat bran, cotton-seed 
meal, and hominy. In addition three of the cows were fed 2.79 lbs. of vegetable- 
ivory meal each daily during the first four weeks and the other three cows 
a like amount of vegetable-ivory meal during the second four weeks. On the 
basal ration plus vegetable-ivory meal, the six cows produced 8,959 lbs. of milk 
containing 534.61 lbs. of solids and 190.02 lbs. of fat; and on the basal ration 
alone they produced 3,826.6 lbs. of milk containing 492.49 lbs. of solids and 179.84 
ibs. of fat 

In another experiment eight cows were fed by the reversal system, each period 
continuing five weeks. Hay, bran, and cotton-seed meal composed the basal 
ration to which were added like amounts of dry matter in the form of corn meal 
and vegetable-ivory meal, i. e., 4.01 lbs. daily per cow of corn meal and 3.75 lbs. 
daily of vegetable-ivory meal. During the experiment the cows on the ration 
containing corn meal lost 38 lbs. in weight as compared with a loss of 95 lbs. 
on the ration containing ivory meal. On the corn meal ration the cows pro¬ 
duced 6,931.3 lbs. of milk containing 935,85 lbs. of solids and 337.72 lbs. of fat, 
and on the vegetable-ivory meal ration they produced 6,403.3 lbs! of milk con¬ 
taining 862.23 lbs. of solids and 315.83 lbs. of fat 
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From these experiments the authors conclude that yegetahle-ivory meal does 
not fully equal corn meal for milk production. 

Composition and food value of blood meal, N. Hansson {MedHel. Central- 
mist Fdf'sdksv. Jordhriiksomrddetf No. 128 (1916), pp. 14 1 F. Landtbr. Akad. 
Himdt och Tidsla'.y 55 (1916), No. 3, pp. 218-229 ).—The results of a number 
of feeding experiments with hogs indicate that blood meal containing from 75 to 
SO per cent of protein should be fed in small ciuautities as a supplementary feed. 
From 0.6 to 0.7 kg. was readily consumed by a bog per day. 

■When fed to cattle only about 0.1 kg. per animal per day should he fed at 
the beginning, and the quantity gradually increased to about 0.75 kg. per day. 

In feeding bogs 0.G5 kg. of blood meal wms equivalent in foocl value to 1 kg. 
of corn. The meal proved to be more beneficial during the growing period of 
hogs than during the fattening period. The animals fed on the blood meal were 
not so fat as those fed on corn. 

No difference in the meat of the experimental and control animals wms ob¬ 
served. 

Investigations on the growth, of reindeer moss, K. Nissen (Tidsskr. Norske 
Landlm, 23 (1916), No. 2, pp. 43-64, fips. 7).—Investigations on the growffh of 
reindeer moss have been begun by the author at Langensjoen, Stenfjeldt, and 
Flensmarken, but on account of the slow growth of the moss no results are ex¬ 
pected on the experimental fields before the lapse of from 10 to 15 years. 

Feeding dairy calves in California, F. W. Woll and E. C. Toori-iies (Cali¬ 
fornia 8ta. But 271 {1016), pp. 17~44, fd/s. 10 ).—^This biilletin reports results of 
feeding experiments Avitb calves conducted at the University Farm during the 
past two years to supplj^ information on the value of linseed meal in various 
grain mixtures for skim-milk calves; carob pods v. barley, and dried beet pulp 
coconut meal as components of grain mixtures for such calves. A progress re¬ 
port of these tests has already been noted (E. S. R, 84, p. 265). The bearing of 
the results of these experiments on calf feeding problems in the State is dis¬ 
cussed, and general information is given relating to the subject of raising 
calves. The results of chemical analyses of the feeds used in the tests and the 
digestible components of the feeds on the basis of available digestion coefficients 
are tabluated. 

The calves in each of the lots w^ere fed in addition to the grain mixtures from 
10 to 25 lbs. daily of separator skim milk and alfalfa hay ad libitum, except that 
some wiiole milk was fed in test 4, and some of the calves in test 5 wwe fed dry 
feed only during the latter part of that test. The grains w^ere fed ground or 
rolled in amounts varying from less than 0.5 lb. to more than 2 lbs. per head 
daily. Some of the results obtained are shown in the following table: 

Mesiilis of calf feeding tests. 







Average 

Average 

Feed cost 

Test. 

Lot. 

Kind, of ration. 

Number 
of calves. 

Length 
of test. 

age at 
be,gin- 

daily 
gain per 

per pound 
of gain. 






uihg. 

head. 


1 

1 

Barley, oats, ■wheat rcuddlings, li'ni 
seed meal (2 :2 : 2 :1). 

8 

Days. 

70 

Days, 

41 

Us. 

1.13 

Cts. 

5.0 


2 

Barley, oats, wheat imddliiigs(l: 1:1) 

7 

70 

36 

1.21 

5.0 

II 

1 

Barley, milo maize, and linseed meal 








(3:2:1). 

8 

77 

101 

2.00 

4.4 


2 

Barley and milo maize (3:1).. 

7 

77 

95 

2.03 

4.2 


3 

.do... 

8 

77 

42 

1.45 

3.8 

III 


Barley, shorts, linseed meal (3:2:1), 

5 

112 

69 

L48 

4.2 

IV 

1 

Carob pods, nnlo maize (1:1). 

8 

91 

28 

181 

'8.9 

2 

Barley, milo maize (1:1). 

6 

91 

30 


8.7 

V 

i 

Beet pulp, barley (1; 2). 

7 

70 

122 

1 OS 

5.8 


2 

Coconut meal, barley (1:2)..,.. 

7 

70 

123 


6.3 


1 
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One calf of lot 2 of tlie first and second tests is not included in the above 
table on account of unsatisfactory gains due to constitutional weakness. 

In order to test the residual effect of feeding linseed meal the calves in 
lots 1 and 2 of test 2 were put on pasture without extra feed at the close 
of the experiment. The average daily gains per head for 160 on pasture 
were 1.6 ibs. for lot 1 and 1.59 lbs. for lot 2, ^ 

The object of test 3 was to ascertain the gains that may be secured by 
heavy feeding of skim-milk calves. The daily rations per head in this experi¬ 
ment averaged 2 lbs. of grain, 14.3 lbs. of skim milk, and 7.3 lbs. of alfalfa hay. 

The pods from the carob tree {Ceratonia siliqua) used in test 4 were crushed 
111 the ordinary machinery used in rolling barley or oats. The crushed pods 
vrere greatly relished by the calves. The high cost of gains in this test were 
due to the fact that whole milk was fed during the first part of the experiment, 
some of the calves being too young for skim milk. The average daily gains 
during the last half of this experiment, when skim milk was fed, were 1.S7 
lbs. for iot 1 and 1.79 lbs. for lot 2, the feed cost per iioimd of gain being 
4.5 cts, and 4.4 cts., respectively. 

Cbaris are given showing the weekly gains of the different lots in each 
experiment. 

Feeding calves with sMm milk and partially hydrolyzed starch, H. Edin 
{Meddel. Cenimlmist, Forsoksv, Jordhmksomrddet, No. IBIf (1915), pp. .fd, fig. 
1; K. Landfhr. Akud. Hmidl. ocli Tidsfor., 55 {1915), No. 1-2, pp. 83-120, fig. i).— 
Experiments are reported in detail in which a ration prepared as follows was 
fed to calves with excellent results: Ten kg. of oatmeal was mixed with poor 
wheat, rye flour, or corn meal, moistened with water, and allowed to soak 
through the night. Kext morning 15 liters of skim milk and as much water 
were added and the mixture heated to 100® G., with constant stirring to avoid 
tlie formation of lumps. The mass wms cooled to about 60®, and finely ground 
brewery malt, previously prepared by mixing 1 kg. of malt with 2 liters of 
skim milk and carefully warming to 60®, added. The entire mixture was kept 
at a temperature of from §5 to 60® for some little time and stirred occasionally 
to prevent any formation of lumps. It was then made up to a volume of 50 
liters with skim milk and fed to the animals. The material could be safely 
preserved with formalin in the proportion of 1:10,000 for later feeding. 

Another feed which yielded excellent results was prepared by mixing 1 kg. 
of skim milk, 50 gni. of starch, 10 gm, of 1 per cent formalin, 2 gm. of chalk, 
and 1 gm. of salt. The milk was sterilized for 15 minutes by heating to 85®, 
after which the starch and other materials were added. For partially convert¬ 
ing the starch into sugar a suitable quantity of diastase was added. 

Value of alfalfa and other green feed in hog raising, N. Hxnsson {Meddel. 
Cenlralami. Forsoks-p. Joi'dFruksomrddet, No. 12S (1915), pp. 29, fi.g. 1; K. 
Lmidthr. Akad. Sandl. ocli Tidskr., 55 {1916), No. 1-2, pp. SO-56, fi.g. 1). —Ex¬ 
periments in hog feeding are reported covering a period of five years with 
alfalfa combined with skim milk and com, and with green oats and clover 
combined with alfalfa. 

The results indicate that green feed cut in an advanced stage of develop¬ 
ment is a good feed for hogs which are being fattened, though its use is not 
so desirable for young gi'owing pigs. Green fodder should be added to other 
feed in amounts of from 20 to 22 per cent, and even in greater amounts for 
suckling mothers. Its food value depends to a large degree on the season In 
which it is cut, being highest in the summer and autumn. From 7 to 7.5 kg. 
of alfalffi were equivalent to 1 kg. of corn. Green clover had about the same 
food value as alfalfa but was not so convenient to use. Green oats, having 
a lower content of dry matter than alfalfa and clover, has a smaller food value, 
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from 9 to 10 tg, being equivalent to 1 kg. of corn. Tke food value of tke alfalfa 
and clover was not increased by cutting or by fermentation and eookingj the 
only advantage of these procedures being that greater ciuantities of the fodder 
are coll^sllmed by the hogs. The best results were obtained by gradually in¬ 
creasing the amount of green fodder until the fattening hog had developed a 
mean weight of from TO to 80 kg., and then decreasing the amount during the 
last period of fattening. 

The green feed had no influence whatever on the quality of the meat of the 
aniinais. 

Horse beans were eaten greedily by the hogs and seemed to exert an ex¬ 
cellent influence on their growth. 

UoBg-bodied bi-ood sows, E. N. Wextwoeth {Breeder's Ga:^., 70 (1916), A'o. 
12, pp. 470, 471). —In experiments at the Kansas Agricultural College 10 large 
type Polancl-China, 2 Berkshire, and 16 Duroc-Jersey sows were divided with 
reference to body length into the grades very long, long, medium long, medium 
short, and short. Twenty-one of the sows were in the long grades and seven in 
the short grades, and all were two-year-olds or over. 

The average size of litter for the three grades of long-bodied sows was 9.24 
pigs, while the number raised on the average was 5.T1 pigs. The average size 
of litter from the two grades of short-bodied sows wnas about the same, 9.29 pigs, 
blit the proportion raised was much greater than that of the long-hodied sows, 
the litters averaging 7.57 pigs at weaning. “ One can not say that a medium to 
short body is desirable as a result of this study, but he can suspect that body 
length is unrelated to fertility.” 

ato Breeding studies of the large white English liog, C. Wrtedt (^Icgtskap- 
savJen has det Store Hvite Bngelslcc Sum. Christiama: GrondaM d Sons, 1915, 
pp. 116, pis. 6S). —This manual deals with the wild ancestors of pigs, the 

original English pig, the Indo-Chinese and Neapolitan pig in England, imported 
in the sixteenth and seventeenth centuries, and the development and breeding 
of the leading strains of Large White Yorkshire pigs, including illustrations and 
pedlgi’ees. 

Correlation between the size of cannon bone in the offspring and the age 
of the parents, C. Wriedt (U, S. Dept Agr., Jmr, Agr. Research, 7 (1916), No. 
8. pp. $61-^371, figs. 5). —In the investigations here reported, which were con¬ 
ducted at the Illinois Experiment Station, data were collected from measiire- 
meiits of mares recorded in the studbook of the Ouclbrandsclal breed of horses 
of Norway. The measurements were taken of the circumference of .the cannon 
bone near its center at the narrowest point. Causes other than age mdflcli have 
an influence on the size of the cannon bone of the offspring are briefly discussed. 

On the basis of measurements of 2,951 mares it was found that the average 
size of the cannon bone decreases slightly as the age of the sires increases. It 
was also found that mares whose cannon bones measure more than 19.5 cm, 
more likely came from sires under 11 years of age than mares whose cannon 
bones are under 19.5 cm. Investigation was made of the daughters of 10 
selected stallions, each of which ha€ more than 25 registered daughters, of 
which at least 10 were sired before or after the stallion was 10 years old. The 
average size in centimeters of the cannon bones of 300 mares sired before the 
stallions were 10 years old was 19.448±0.026 and of 262 mares sired by stal¬ 
lions over 10 years old was 19.232±0.027. 

The correlation between the age of the dams and size of the cannon bone of 
1,583 female offspring was studied. The averages show that dams from two to 
four years old give oflspring with the heaviest cannon bone. However, the 
average cannon bone size of the offspri^ of dams from 14 to 16 years old was 
81075®—No. 4—17—6 
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practically tlie same as that of the offspring of dams in the classes five to seven 
and eight to ten years old. 

The relation of the age of both parents to the size of the cannon bone of their 
offspring Avas studied. The average size of cannon bone was slightly greater in 
the female offspring of parents both of which were under ten years old than 
of those from parents either one or both of wdiich were OA^er ten years old. In 
studying hoAv the measurements of the cannon bones of the female offspring 
deviate from those of their dams it Avas found that there was a signillcant 
variation only when both parents were ten years old and younger, and in this 
case the daughters Avere larger than the dams in cannon bone size. 

The author suggests the following conclusions as a result of these studies: 

The age of the parent has an influence on the circumference of the cannon 
bone of the offspring. Immature parents tAvo to four years old give offspring 
with the same measurement of the cannon bone as parents as old as five to 
seven years. Parents older than ten years considered as a class give offspring 
AAuth lighter cannon bones than parents ten years old and younger. In the 
breed examinecl there AAms found a larger percentage of individuals over aA’erage 
size Avhose parents were ten years old or younger. On the other hand, the 
aT'erage individuals and those smaller have parents which are just as fre¬ 
quently under ten years old as they are over. In other words, the lighter 
classes of cannon bone come as frequently from young as from old parents, but 
the heuAuer classes seem to come more frequently from younger parents. There 
seems to be some l)asis for the current opinion among ].>reeders of Giidbrandsdal 
and other lieaAy breeds that young parents giA'e better offspring than older 
parents.” 

Tlie connection of these data Avith current genetic hypotheses and conceptions 
is discussed. 

Mules that breed, O. Lloyd-.Tones {Jour, Hereditih 7 (1916), No. 11, pp. 
494-6O2, figs. 7). —^The author comments briefly upon a number of recorded 
cases of fertility among mules and revieAvs physiological studies of tlie germ 
cells of these animals, A'diicli indicate that the chance of mule breeding is very 
slight. 

The effect of the amino-acid content of the diet on the growth of chickens, 
T. B. Osborne, L. B. Mendel et al. (Jour. Biol. CJiem., 26 (1916), Ah. 2, $)p. 
29S-S00, pi. 1 ).—Feeding experiments are reported in avMcIi two pairs of 
chickens (Rhode Island Reds) AA^ere fed, the one on a ration consisting of corn 
gluten, “ protein-free ” milk, starch, butter fat, and lard, and the other on the 
same ration plus lactalbiimin. The mixed protein of the corn-gluten ration 
AA^as considered to yield about 1 per cent of lysln, while the ration with the 
lactalbumin yielded a considerably larger quantitjv During the course of the 
experiment one chick of each pair died from causes not ascertained. 

The chick receiAing the corn-gluten feed made a total gain in 55 days of 
52 gm., while the chick receiAing the corn gluten plus lactalbiiiniii ration made 
a gain of 283 gm. in the same period, 

It is indicated that the ‘'observations corroborate, for the chick, the ex¬ 
perience which AA-e haA-e previously published regarding the unlike value of 
different proteins in the nutrition of groAvth.” 

Further experiments are reported which demonstrate that cottonseed flour 
forms a suitable adjin-ant for the proteins of corn gluten, as t\AU chicks fed 
on such a ration made gains of 284 and 322 gm., respectively, in 53 clays, as 
compared to a gain of only 52 gm. in 55 days by the chick fed the corn- 
gluten ration noted above. 

It is indicated that in AdeAv of the work recently reported by Drummond 
(E. S, K., 35, p. 472), in Avliich it Avas maintained that it is impossible to rear 
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to a satisfactory degree of development young clucks kept under the artificial 
conditions prevailing in the laboratory, further experience seems essential before 
a final conclusion in respect to the problem of the experimental feeding of young 
chicks can be promulgated. The rapid growth of this species, however, renders 
chicks especially suitable for experiments on growth. 

^See also a previous note by Buckner, NolUiu, and Kastle (E. S. E., 34, p. 871). 

Cottonseed meal — a good feed for laying hens, E. P. Claytopt (Mississtirpi 
Sta, BnL 175 {1916), pp. 7, -!)• — continuation of work already noted 

(E. S. E., SO, p. 175} results are here given of feeding cottonseed meal to lay¬ 
ing hens and to broilers. 

In one test with old laying hens two lots of 9 hens each ■were feci a com¬ 
mercial scratch feed and a mash of corn meal, wheat bran, and oats. In ad¬ 
dition, one of the lots was fed cottonseed meal to the extent of 11 per cent 
of the mash and the other lot beef scrap to the extent of 5.5 per cent of the 
mash. The cottonseed meal fed hens laid 249 eggs during the test, at a feed 
cost per dozen of 32.4 cts., and the beef scrap fed hens 174 eggs, at a cost of 
40.8 cts. per dozen. 

In another test wdth old White Leghorn hens two lots were fed a commercial 
scratch feed and a mash of corn meal and wdieat bran. In addition, the 14 
hens in lot 1 w^ere fed cottonseed meal to the extent of 22 per cent of the mash 
and the 7 hens in lot 2 beef scrap to the extent of 11 per cent of the mash. 
One hen of lot 1 died at the beginning of the fourth montli of the 6-moiiths 
test. The hens in pen 1 laid 396 eggs, at a feed cost of 18 cts. per dozen, and 
and those in pen 2, 200 eggs, at a cost of 24 cts. per dozen. It is stated that 
the increased egg production of the cottonseed meal fed hens was especially 
noticeable during the fall molt. 

Eesiilts are also given of feeding tests with broilers indicating that cotton¬ 
seed meal, w^hen it comprises 25 per cent or less of the mash, is a good feed 
for fattening broilers. 

As a result of experience with the general flock the station recommends the 
feeding of cottonseed meal to poultry in amounts not exceeding 25 per cent of 
the rations. The author states that pullets at the station grow rapidly and 
mature and begin to lay early wdien fed a mash containing at first 15 per cent 
and later 25 per cent of cottonseed meal. Formulas are given for mashes and 
grain mixtures for laying hens and young chicks. 

BatioBS for laying hens in winter, W, J. Buss (Ifo. Bui. OJiio Sta.. 1 
(1916), A'o. 11, pp. S2fh 325). —Brief results are given of an experiment to de¬ 
termine the relative efficiency and economy of a ration of corn, wheat, and oats 
and one believed to be well balanced for egg production. Soy beans and meat 
scrap were also compared in this test as sources of protein for laying hens. 

There -u'ere four lots of 21 Barred Plymouth Eoek pullets each used in the 
experiment. Lot 1 wms fed corn, wheat, and oats (3: 2:1 by weight) ; lot 2, corn 
and wheat (3:1) and a mash of ground corn, bran, and meat serai*) (2:1:2); 
lot 3, corn and wheat (3:1) and a mash of ground corn, bran, ground soy beans, 
and meat scrap (4: 4:5: 5); and lot 4, corn, wdieat, and soy beans (3:1:1) and 
a mash of gi'oiind corn, bran, and ground soy beans (2:1:2). All the lots received 
grit and all except lot 1 oyster shells. During the test which lasted from 
October 28, 1915, to March 15, 1916, the pullets in lot 1 produced an average of 
3.08 eggs each at a feed cost per dozen of $1.55; lot 2, 32.21 eggs each at a feed 
cost of 21 cts. per dozen; lot 3, 22,95 eggs at a feed cost of 28 cts. per dozen; 
and lot 4, 7.37 eggs each at a feed cost of 76 cts. per dozen. 

The logic of the winter feeding schedule, Me. and Mbs. G. R. Shoup (Wasli^ 
ington Sta., West. Wash. Sta. Mo. BuL. If (1916), l^o. 8, pp. 9-15). —Continuing 
the experiment previously noted (E. S. R., 34, p. 669) results are reported which 
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sbow that from Kovember 9, 1915, to Janiiar^^ S, 1916, the hens of iot 1 produced 
1,267 eggs (22.4 per cent production) as compared to S,017 (53.8 per cent pro¬ 
duction) produced by the liens of lot 2. Following slight modliicatloiis in the 
feed of lot 1 the egg production was markedly increased (41.9 per cent produc¬ 
tion), uiiile following the use of artificial light early in the morning and late 
at night the production was raised to 60 per cent. 

It is concluded tliat the increase in production was due chiefly to the use of 
the lights, while the protecting of the hens and the feed used are also deemed 
necessary for the maximum egg production. 

The feeds used and the management of the flocks are briefly described. 

DAiEY mmam—BAmYim. 

Computation of dairy rations, F. S. Pxjtket and H. P. Ahmsby {Penmifl- 
vania Bill. 143 (1916), pp. 3-24, fio* —On the basis of computations and 
tables outlined previously (E. S. K„ 27, p. 176) and as noted on page 367, the 
authors discuss feeding standards, the art of feeding, the selection of feeding 
stuffs, the compounding of grain mixtures, the cost of rations, rations on pas¬ 
tures, and condimental and proprietary feeding .stuffs. Convenience tables for 
computing grain mixtures, specimen grain mixtures, and tables showing the 
dry matter and digestible protein contents and net energy" values of a largo 
number of feeding stuffs are included. 

Osage oranges for dairy cows, J. ,T. Hooper {Breedefs Ga^., 70 {1916), No. 
13, p. 5S7 ),—In tests at the Kentucky Station cows were fed from 1 to 10 
Osage oranges daily per head for periods of from two weeks to one month, in 
addition to grain, hay, and .silage. The oranges were chopped fine nnd mixed 
with the grain, A few' of the cows refused to eat the oranges, but others 
seemed to like them. 

It is stated that the oranges can be kept for winter use by burying in a 
mound of earth. 

The effect of feeding on the composition of milk and butter.—Dried yeast 
and decorticated cotton meal, H. T. Ouani-'ield and AIargaket (h I). Taylor 
(AmBiist. 4i {1916), No. 435, pp. 2JfO-245, fig. 1). —Experiments in which the 
feeding value of dried yea^st and cotton-seed meal was compared with regard 
to milk production are described. 

The results indicate that dried yeast is an excellent feed for dairy'cows as 
regards the quality of milk and butter. The deficiency of fat in the ration does 
not appear to influence the quality of the milk or milk fat. A higher Poleiiskd 
value in the fat from the animals that received the dried yeast wiis the only 
marked variation observed. 

An increased yield of 41.25 lbs. of milk and 8 lbs. of milk fat -were obtained 
in favor of the dried yeast during the four w'eeks of the experiment. 

Variations in the composition of skim milk, A. E. Perxiks (JJfj. Bui. Ohio 
Sta., 1 (1916), No. 10, pp. 304-306). — N brief reiwt is given of studies upon the 
variation in composition of skim milk derived from milk containing different 
amounts of fat The variation in the fat content of skim milk is not dis¬ 
cussed. 

The asli content of skim milk varies with the fat and protein content, 
usually ranging from 0.65 to 0.85 per cent. It is stated that for practical pur¬ 
poses the protein and sugar content of skim milk may be computed from the 
analysis of whole milk by multiplying the protein and sugar contents of the 
whole milk by 1 plus the fat content of the whole milk. By this method and 
using analyses by other experiment stations of whole milk, the average per- 
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centage content of protein and sugar in skim milk from different breeds of 
cows was calculated as follows: Ayrshire, 3.4G and 5.2; Holstein, 8.25 and 4.8; 
Guernsey, 4.04 and 5.23; Jersey, 3.99 and 5.30; and Sliortliorn, 3.44 and 5.07, 
respectively. On tiie basis of analyses of whole milk at the Ohio Station, the 
skim milk from three Holstein cows vras calculated to contain 3.12 per cent 
protein and 5.06 per cent sugar, and from four Jersey cows 4.26 per cent 
13rotein and 5.18 per cent sugar. 

To further test the relation of the fat content of Tvhole milk and the com¬ 
position of skim milk obtained therefrom, analyses of 807 samples of 10 groups 
of milk made at the Ohio and other stations are summarized. These groui^s 
ranged in fat content from an average of 2,19 per cent to 7.4 per cent. The 
percentage of protein in the skim milk vras found to undergo a regular and 
progressive variation, being at its lovcest point of 2.67 per cent in the extreme 
low-testing fat group and increasing regularly as the fat test increased, 
though not so rapidly. An increase of 5.21 per cent of fat between the average 
test of the first and last group was accompanied by an increase of only 2.38 
per cent in the protein content of the skim milk. The sugar content in general 
varied with the protein content, but the variations were not so regular or 
marked. It was found that the fat content of mixed milk from several cows 
or of a composite sample of several milks from one cow does not often show 
much change without a corresponding variation in the skim milk solids. 

The author concludes that “ the fat content of milk as indicated offers a 
convenient and practical basis for computing with reasonable accuracy the 
composition of the skim milk derived from it.” 

The significance of the act of milking, C. CEOtyTHEE (Rpt. Brit. Assoc, Ad'V. 
Bei., 85 (1915), pp. 779, 780 ),—^Data are reported in support of the hypothesis 
that in addition to the removing of preformed milk in the udder the operation 
of milking may impart a stimulus to further vigorous secretion during the 
period of milking. 

Milking tests in which the “ quarters ” were milked separately and the milk 
from each quarter collected in fractions show that whereas in the case of the 
first quarter milked there is a tendency for the percentage of fat in the milk 
to rise steadily from the earliest drawn to the last drawn fractions, this 
tendency is much less pronounced in the case of the other quarters. In the 
quarter mriketl last the tendency for a considerable portion of the milking is 
for the percentage of fat to fall rather than to rise. In all cases there 
is a very rapid rise in the percentage of fat toward the close of milking. 

Taking the produce of each quarter as a whole, in 34 out of 37 compaiTsons 
of first quarters milked singly, the first quarters gave richer milk than the last 
quarters. In 95 tests in which the quarters were milked in pairs tlie first pair 
milked gave the richer milk on 65 occasions. Very quick milking as com¬ 
pared with very slow milking showed a difference of 10 per cent In milk yield 
and 40 per cent in fat yield in favor of quick milking. A comparison of ordi¬ 
nary milking, taking the teats in pairs, and simultaneous milking by Uyq 
milkers of all four quarters shownd a difference of 2 per cent in milk yield 
and 6 per cent in fat yield in favor of the latter method. 

Iowa educational market milk contest, B. W. Hammee and A. J. Haxjsee 
(Iowa St a. €irc. 39 (1916), pp, 4)-—^The results are given of two market milk 
contests that have been held by the dairy department of the Iowa College. 

Safeguarding nature^s most valuable food—milk, 0. E. North {7et, Jour, 
72 (1916), No, 496, pp. S29S39). —^This article, which was prepared for the New 
York Milk Committee, deals briefly with the food value of milk, the milk 
industry in the United States, clean milk, clarification, pasteurization, certified 
milk, selection of milk for home use, and municipal milk control. 
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Tte cost of milk production, J. Mackintospi (Jour. Bd. Agr. {London], Bm). 
16 (1916), 8ept,, pp, 5S-11 ).—In tMs iiaper on tlie cost of milk proilnction. 
ill England tlie attempt is made to evaluate the average cost of feed, various 
overhead and transit charges, interest on capital, and keep of tlie bull. In 
connection with feed costs credits have been given for maniirial residues. 
The figures obtained relate to pre-war conditions. The investigations reported 
were carried on in only a few of the western counties of England, though brief 
references are given to other counties. The farms studied were divided as 
follows: Class 1, suburban farms; class 2, farms averaging 85 per cent grass 
land and 15 per cent arable land; class 3, farms averaging 66 per cent grass 
land and 34 per cent arable land; and class 4, farms chiefly arable lands. Only 
a few forms of the fourth type were studied, and the results obtained are not in¬ 
cluded in this paper. 

The following table summarizes the averages obtained in 1914—15 on three 
of these type of farms; 

Summary of cost of production per 100 lbs. of milk. 


Type of farm. 

Peed 

(gross cost). 

Mannrial 

! residue. I 

' 

Peed i 
(net cost). 

Overiiead 

charges. 

Transit ' 
eUaiges. 

Total cost. 

Average 
yearly pro¬ 
duction 
per cow. 


Pence. \ 

Pence. 

Pence. 

Pence. 

Pence. 

Pence. 

Gallons. 

Class 1. 

46. SO 

3.40 

43.49 

39.59 

2.04 

S5.12 

650 

Class 2. 

36.11 1 

2.52 

33,59 

24.45 

14.37 

72.41 

640 

Class 3. 

40.19 

3.69 

36.50 

30.08 

11.65 

78.23 

660 


Some aspects of the dairying industry of England and Wales, W. Gavin 
(Jotir. Bd. Agr. ILondon], Sup. 10 (1916), Sept., pp. 5-52, figs. 4 )-—Tliis paper 
deals with the development of the dairy industry of England and Wales in 
recent years; the share taken in the industry by different districts; the com 
ditlons obtaining in the different counties; the milk traffic of the various 
railway companies, with special reference to the London milk trade; the pro¬ 
duction and consumption of milk, both per capita and for the country as a 
whole; and the foreign trade in dairy produce. 

The number of dairy cows and heifers in England and Wales increased from 
an average of 1,952,648 in 1SS1-1SS5 to 2,484,220 in 1914. Beckoning the aver¬ 
age annual milk yield of cows in England at 582 gal. and in Wales at 425 
gal. the estimated milk yield for 1915 is 1,070,000,000 gal. The annual con¬ 
sumption of milk per head of population is estimated at 15 gal. for London 
and 22.25 gal. for England and Whales. Statistics of London’s milk trade are 
tabulated, and a review is given of the outstanding features of each of the 
principal producing areas. 

The marketing of Wisconsin butter, B. H. Hibbaud and A. Hobson 
eonsin Sta. Bui. 270 (1916), pp. 09, figs. 21). — A survey in cooperation with the 
Office of Markets and Bural Organization of the IT. S. Department of Agri- 
euitiire is reported. 

In discussing the butter industry of Wisconsin it is pointed out that the mak¬ 
ing of butter on the farm in the State is decidedly on the decline, while the 
increase in creamery butter making for the past few decades has been phenome¬ 
nal. Wisconsin has very few centralizers. 

The formation, management, and operation of cooperative and independent 
or private creameries are discussed in detail. Data reported on the market¬ 
ing of butter show that about 4 per cent'of the annual production of the State 
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is sold to creamery patrons, 15 per cent is sold locally, and about 80 per cent 
is sMpped. About two-tliirds of tlie butter shipped from Wisconsin is marketed 
in Chicago, Philadelphia, New York, and Boston. The remainder goes direct 
to at least 10 other States. Of 136 creameries 106 sell on prices fixed by the 
Elgin board of trade, 25 on the Chicago basis, and 5 on the basis of New York 
prices. 

The average shrinkage of 160 tubs in 5.77 days in IS shipments of butter 
from ITisconsin to Chicago was 0.399 lb. per tub. The average loss to the 
creamery through market methods of weighing was 0.549 lb. per tub. The 
average loss due to shrinkage of 46 tubs of butter shipped from Wisconsin to 
New York was 0.41S lb. per tub. These shipments averaged 7.7 days from 
creamery to market and were held at the creamery an average of 49 hours. 
The effect of storage on the price of butter is discussed. 

Of 2.5S farmers giving reasons for making dairy butter instead of patronizing 
tlie creamery 24.42 per cent reported that the former is more profitable, 37.2 per 
cent objected to the disadvantages in hauling milk, 5.04 per cent were dissatisfied 
with the creamery, 16.63 per cent on account of more and better by-products, 
8.54 per cent had no milk market, and 8.17 per cent made butter for family 
use and sold the surplus. The average prices per pound received by farmers 
for dairy butter in 1914 were 30.8 cts. in winter, 27.7 cts. in spring, 25.5 cts. in 
summer, and 28.7 cts. in fall. One-balf of the dairy butter is sold direct from 
producer to consumer and the remainder largely to grocers and retail mer¬ 
chants. Of 583,000 lbs. of dairy butter handled by about 400 merchants 104,000 
lbs. were sold to wholesale butter houses and renovators, the remainder being 
sold at retail. The demand for farm-made butter is said to be weakening. 

In order to ascertain the relation of quality to retail price 94 samples of 
blitter were purchased from as many different retail merchants in Chicago, 
care being taken to select samples that would be representative of the quality 
of butter consumed in that city. Fifty-six of these samples were in the form 
of prints, including 24 brands, and 38 samples were in the bulk. The butter 
w\as scored by an exi^ert butter judge. It ranged in quality from 82 to 92 
points, with an average of 88.3, and in price from 28 to 49 cts. a pound. Al¬ 
though the quality of the bulk and print butter was the same the former sold 
at an average of 34.2 cts. and the latter 36.8 cts. a pound. It was found that 
there was no marked relationship between quality and price of these samples. 
Where the samples scored 85 or less the price was lower, but higher prices were 
charged for some butter scoring 86 than for that scoring 92. In order to test 
this relationship further, 117 Chicago retail stores w^ere visited in April and 
May, 1915, and information as to quality, dealer’s margin, and price to the 
consumer was secured for 271 samples of butter and 54 samples of oleomargarine. 
The retailers’ margin and the prices to the consumer varied as much between 
lots of the same grade as between butter of the poorer and better grades. The 
average price of extra butter to the consumer vras 0.9 ct, less than that of 
firsts and extra firsts, and that of extra firsts was 0.1 ct. less than that of 
firsts. The retailer’s average price for seconds was 2 cts. less than firsts. The 
retailer’s margin on oleomargarine was larger than on all the grades of butter. 
Approximately 75 per cent of the butter was in the form of cartoned i^rints. 

Brief notes are given on how butter quotations are made by the Elgin board 
of trade and by the Chicago market. 

At the time of this investigation butter was selling at an average retail 
price of 34.55 cts. a pound. Based on returns from cooperative creameries, the 
farmer was getting 23.33 cts. or 67.7 per cent of this amount, the remainder 
being distributed as follows: Cost of hauling the cream to the creamery and the 
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butter to the railway station 1,5 cts„ cost of manufacturing butter, including 
container, 2.3S cts., railway transportation 0,8 ct., storage 0.18 ct., slirinkage 
0.23 ct., wholesale agents, mclucling receivers, jobbers, brokers, etc., 1.75 ets,, 
packaging 1 ct., and retailer 3.43 cts. a pound. 

Experiments on tiie preparation of homemade rennet, A. Todd and Elviuda 
C. V. CouNisH {Jour. Bd. Agr. ILoud-on], (1016), Wo. 6‘, pp. 5fi0-555). —Ex¬ 
periments are reported on the borne preparation of rennet from both fresli and 
dried stomacli membranes of calves. 

Rennet prepared from dried veils was of no practical value. Fresh veils 
of from 3 to 4 months-oM calves and from young milk-fed calves produced an 
extract with fairly strong coagulating properties. With the addition of a 
preservative the rennet kept in good condition for six weeks .and was then still 
active. The method of making the rennet is described. When used for cheese 
making in about double the quantity of commercial extract this rennet gave a 
very firm curd in a reasonable time. 

The improved system of selling cheese, J. L. Sammis {HoarcVs Dairyman, 
52 {1916), Wo. 15, pp. 511, 512). —Some of the faults of the “cheese hoard” 
system of selling cheese are pointed out, and a description is given of the 
Quebec system of inspection and classification of cheese before sale. The 
author states that by this system, which is used by the Quebec Cooperative 
Society, many of the objections to the cheese board have been overcome. 

YETEEINAEY MEBICIHE. 

Outline of lectures in special pathology, S. H. Bijenett (Ithaca, W. Y.: 
Carpenter d Co., 1916, pp. 65). —This guide consists of an outline of lectures 
given by the author at the New York State Veterinary College at Ithaca. 

Annual reports of proceedings under the diseases of animals acts, the 
markets and fairs (weighing of cattle) acts, etc., for the years 1911, 1912, 
1913, and 1914 (Bd. Agr. and Fisheries {London}, {Vet. Dept.}, Ami, Epts. 
Proe., 1911, pp. 119, pU. 2; 1912, pp. 117, pis. 2; 1913, pp. 110; 1914, pp. 102).-- 
These consist in the main part of reports of the assistant secretary of the 
animals division, A. W, Anstruther, with accounts of the occurrence of foot-and- 
mouth disease, hog cholera (swine fever), glanders, anthrax, sheep scab, para¬ 
sitic mange, etc. The 1911 report also contains the report of the cliief veterinary 
officer. S. Stockman, Plates showing the occurrence of hog cholera and sheep 
scab for 1909 to 1912, inclusive, are included. 

Various statistical data on the occurrence of diKseases, international trade in 
animals, etc., are presented in the appendixes. 

Annual report for 1915 of the principal of the Royal Veterinary College, 
X McFadyeax {Jour. Eop. Agr. Boa. England, 7$ (1915), pp. 286-298, figs. 6 ).— 
This is the usual annual report dealing with the occurrence of and work with 
anthrax, glanders, sheep scab, swine fever, and foot-and-mouth disease. The 
different methods of testing with tuberculin are also considered at some 
length. 

The Rharmacopceia of the TJnited States of America {Philadelphia: P. 
Blaldstonis Son d Co., 1916, 9. ed„ pp. I/XXX-f728’).—^This ninth decennial 
revision, prepared by authority of the United States Pharmacopceial Conven¬ 
tion, is official from September 1,1916. 

The National Formulary {Philadelphia: Amer. PJiami. Assoc., 1916, 4 . ed., 
pp. XI/4-d94)‘—^This fourth edition, prepared by the Committee on National 
Formulary of the American Pharmaceutical Association, is official from Septem¬ 
ber 1, ism 
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Magnesium hypocMorite in snrgei-y, M. Dttbaed {BuL Acad, Med. IParis}, 
76* (1916), Wa. 33, pp. 1S4-136; ahs, in Jonr, Amer. Meet Assoc., 67 (1916), No. 
15, p. 1118). —A 1 to 2.5 per cent solution of magnesium liypoclilorite was foimd 
to be absolutely harmless, while its bactericidal power was considerable and 
its preparation simple and inexpensive. As a disinfectant for the wounded in 
the Bnropean War it has proved superior to any others, Inclncling Bakin’s fluid. 

The standardization of disinfectants.—A critical comparison of the Hy¬ 
gienic Laboratory and Bideal-Walker tests, J. T. A. Waxees (N. Y. Med. 
Jour., 103 (1916), No. 11, pp. 500-505). —^From a general consideration of the 
various features of the two methods the author considers the Eideal-Walker 
method to be superior to the Hygienic Laboratory method in every respect. 

A inethod of anaerobic plating permitting observation of growth, H. 1\L 
JoEES {Jour. Bacf., 1 {1916), No. 3, pp. 339-341, fig- 1)- —The construction of ii 
simple apparatus, which consists of one-half of a Petri dish sealed with paraffin 
on a square stone or metal base provided with an inlet for the inert gas and 
an outlet for the displaced gas, and its manipulation are described in detail. 

A comparative study of colon bacilli isolated from horse, cow, and man, 
T. J. MmiRAY {Jour. Infect. Diseases, 19 {1916), No. 2, pp. 161-114, figs. 2). — 
“ On an average the different types of strains, human, bovine, and equine, 
exhibit a remarkable similarity in all reactions tested, chiefly in acid produc¬ 
tion. One remarkable exception was the ability of 24 strains of bovine colon 
bacilli to produce acid in inulin media. The other differences were not marked 
enough to be of value.” 

An experimental investigation into the role of the blood iluids in the in¬ 
tracellular digestion of certain bacteria and red blood corpuscles, S. R. 
Douglas {Proc. Boy. Boc. ILondon^, Ser. B, 89 (1916), No. M 617, pp. 335-341), — 
Experiments are reported in detail, the results of which show that t3ie blood 
fluids have the property of influencing the digestion of such bodies as red 
corpuscles and bacteria taken up by the leucocytes. The action of the blood 
fluids is quite independent of the opsonic action, since the intracellular diges¬ 
tion may be more marked as the result of the action of a serum of low opsonic 
povrer than that of a serum of a much higher opsonic poTver. 

** The power of the blood fluids to prepare such bodies as red blood cells or 
bacteria for digestion by solutions such as trypsin and leucoprotease, or by the 
digestive fluids which are secreted after such bodies are ingested by the leu¬ 
cocytes, !s not . . . due to stimulation of or an action on the leucocytes, but Is 
due to a direct action on the bacteria, or, as the case may be, the red blood 
corpuscles. This is demonstrated by experiments in which the red blood cor¬ 
puscles or bacteria, after being brought in contact wntli fresh serum, which was 
subsequently removed, were found to be digested by solutions of tryp.siE or 
leucoprotease, solutions which had been previously shown to be quite without 
action.” This property of the serum is destroyed by heating to 60° C. The 
name ** protryptlc ” has been proposed for this property of the serum, as it 
appears to prepare such bodies as.red corpuscles and bacteria for solution by 
the digestive fluids secreted by the leucocytes or by solutions of trypsin. 

The permeaMlity of the gastro-intestinal wall to infection with Sporo- 
thrix schenckii, D. J. Davis {Jour. Infect. Diseases, 19 (1916), No. 5, pp. 6S8- 
693). —^Tlie work reported indicates that white rats fed at intervals of a few 
days with large quantities of cultures of S. scliencMi may become infected. 
The infection tends to localize in the mesentery, peritoneum, and spleen. The 
organisms also appear to penetrate the normal mucosa of the intestinal tract. 
No actl^-^e or healed lesions were visible in the mucosa or in the wall of the 
stomach or intestines. 



380 


EXPEEIMENT STATION EECORI>. 


[Vol :]f, 


A laboratory infection caused by a bovine strain of Baeillus enteritidiSy 
K. F. Metee (Jour. Infect Diseases, 19 {1916), No. 5, pp. 700-707) .—GVinicjil, 
bacteriological, anti serological iindings of a case of accidental infection by 
liaiidling a bottle of sterilized milk wliich had been artificially contaioinuted 
with a culture of B. entcrmcHs is reported. It is indicated that “ a recently 
isolated strain of B. enteritidis pathogenic for animals may differ from a 
strain pathogenic for man in its inability to be coaggliitinated by paratyphoid 
or suipestifer sera.” 

The antibodies of spores, G. Chimera {Clin. Vet. [Milan^, Rass. Pot Banit. 
e Ig., 39 {1916), No. 16, pp. 479-Jf87). —From the studies reported it is concluded 
that there Is no evidence that specific agglutinins are liberated by the organism 
after inoculation of spores {Bacilliis anpiracis, B. suhtills), at least not within 
ten days after the inoculation. The agglutinins produced by the presence of 
bacilli have no action on the spores of the respective organisms. 

The serological data are submitted in tabular form. 

The precipitin reaction with silkworm caterpillar immune serum, K. Aoki 
(But Imp. Bericult. EnpL Sta. Japan, 1 {1916), No. 1, pp. 53-81).—The results 
of the investigation reported show that silkworm caterpillars can be easily 
differentiated from closely related insects by the precipitin reaction. The 
reaction can further be used to classify various closely and distantly related 
animal species so that they can be definitely placed in their proper zoological 
position. 

The precipitin titer of the immune serum was found not to be equally high 
in all the sera of animals of the same species, especially if the serum came 
from an animal that was in the second, third, or fourth stage of development. 
In this case a lower precipitin value was given than would have been yielded 
by adult specimens or the pressed juice of the eggs. The silk glands of 
Bomhyw nioH show a strong organ specificity. No difference in the precipitant 
power of the sera of the two sexes of the silkworm caterpillars was observed. 
The data are presented in tabular form and discussed in some detail. 

The application of the agglutinin reaction in the bacteriological examina¬ 
tion of silkworms.—On the question of the identity of Bacillus sotto (Ishi- 
wata), B. alvei (Ghesire and Cheyiie), and B. megaterium, K. Aoki and Y. 
Chigasaki {BuL Imp. Bericult. E,]cpt Sta. Japan, 1 {1916), No. 1, pp. 8S-95). — 
Tabular serological data are reported which indicate that the agglutination 
reaction is strongly specific in the case of B. sotto. This organism can be 
easily differentiated from B. megatemm and B. alvei liy this reaction, so that 
the question of its identity with tlie latter organisms can be discarded. 

The biologic reactions of the vegetable proteins.'—The specificity of 
the Abderhalden reaction with vegetable proteins, 0. J. Elsesser {Jour, 
Infect. Diseases, 19 (1916), No. 5, pp. 655-681). —^The work reported demon¬ 
strates that “the specificity of the Abderhalden reaction (dialysis method) in 
experimental animals (rabbits) immunized wdth pure isolated vegetable pro¬ 
teins is fa/from being absolute. . . . Under the conditions of the experiments 
the Abderhalden reaction is at best only quantitatively specific and even this 
quantitative specificity is not ahvays exhibited. This is demonstrated by the 
following observations: (1) An homologous substrate may react specifically 
with Its immune serum, no other protein reacting; (2) it may vary quanti¬ 
tatively ill the degree of' interreaction with its own immune serum; (3) it may 
react with its immune serum but no more strongly than do the heterologous 
substrates tried against the same immune serum; (4) it may give no reaction 
against its imniime serum, ivhile other heterologous proteins may react 
strongly against this serum; (5) it may react at times more'strongly with a 
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heterologous immune serum than with its own immune serum. However, there 
is an obvious tendency for a substrate to react more often and yield stronger 
reactions when tested against its homologous immune serum than when tested 
against a heterologous immune serum.” 

In comparing the Abderlialden test and the anaphylactic test (E. S. U., 35, 
p. 679) with the pure vegetable proteins it was found that the results present 
certain resemblances and also some very definite differences. ‘‘ In either reac¬ 
tion the more closely the proteins are allied chemically and phs^sically the less 
specific the reactions tend to become. On the whole, however, the results 
obtained by anaphylaxis are much more constant and specific.” 

Expeiiments with the Abderhalden dialysis procedure, R. Otto and G. Blu- 
MEXTHAL {Ztsclir, Imm-unitatsf. u. Expt, Tlier., I, Orig,, 2If (1915), No. 1, pp. 
12-41, figs. 3). —Detailed exiierimental data of the examination of the sera 
from pregnant individuals and from individuals afflicted with dementia prsecox 
are reported. 

The results show that sera from pregnant individuals almost invariably 
cleaved placental tissue. A positive reaction, however, is deemed only of lim¬ 
ited diagnostic value, since other sera, especially those from carcinomatous 
individuals, give a positive reaction with ninhydrin after digestion with placental 
substrate. A negative reaction, however, may safely be taken to Indicate the 
absence of pregnancy. The sera of dementia prsecox patients (males) yield a 
positive reaction fairly regularly with testes, often with brain, and occasionally 
with placenta as substrate. Testes substrate is cleaved by the sera of patients 
suffering from other diseases, and also by the sera of pregnant individuals. The 
positive reaction with testes substrate is therefore also only of very limited 
diagnostic value, especially in differential diagnosis. 

It is concluded that the dialysis procedure is not to be recommended for gen¬ 
eral practice because of the many sources of error in its manipulation. A bib¬ 
liography of 28 references cited is included. 

The complement content of Eck-fiLstula dogs, N. P. Sheewoob, G. Smith, 
and R. West {Jour. Infect Diseases, 19 {1916), No. 5, pp. dSMS7, fig. 1 ).— 
** The complement content of normal dog serum may vary in the same animal 
from i to A that of guinea pig serum. Immediately following the establish¬ 
ment of Eck’s fistula there is a temporary drop in complement, lasting not 
more than 16 hours as a rule. There is a much greater drop in complement 
under chloroform anesthesia than under ether anesthesia. The return to nor¬ 
mal is apparently just as rapid when only sufficient chloroform is used to 
produce the surgical anesthesia. The complement content of dog serum following 
the establisliinent of Eck’s fistula was normal within from 6 to 16 hours after 
the operation and remained normal for at least 90 days (last observation) in 
the dogs studied. 

There is no corresponding drop in complement paralleling or accompanying 
the degeneration of the liver. There does not seem to be sufficient evidence, as 
yet, to warrant the assumption that the liver plays a more important rdle In the 
production of complement than do other organs or tissues of the body.” 

A cutaneous reaction in canine distemper, J. A. Kolmek, M. J. Haekixs, 
and X Reichel {Jour. Immunol., 1 {1916), No. 5, pp. 501S19). —The authors 
have prepared from a number of strains of Bacillus l)romMsepUcus (Ferry- 
McGowan) an antigen for use in anaphylactic tests for which the name 
**' bronchisepticin ” is proposed. ■ Experimental data submitted indicate that the 
highest percentage of positive reactions occurred among animals having an 
acute case of the disease at the time the tests were made (77 per cent) and 
among those kiio\-\m to have had distemper while under observation (60 per 
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cent). In animals that presented no positive clinical evidences of the disease 
S3 per cent of tlie reactions were positive. The previous history of these anh 
mals, howevei% was unknown. 

It is indicated that, while ihe “ skin test may prove of practical value in the 
diagnosis of canine distemper and particularly as an index of a previous in¬ 
fection in ana apparently normal animal, it is probable that it has no value as 
an index of imnranity and that an .animal presenting a positive reaction is still 
susceptible to relapses or recurrences of the disease.’' 

Anapliylactic skin reactions in relation to immunity.-—1¥, The relation 
of the broiieliisepticin skin reaction to immunity in canine distemiaer in- 
eluding the bactericidal action of dog serum for Bacillus broiiciiisepticus, 
X A. ivoLwuip T. Matsuxxmi, and M. J. Haekixs {Jour. Imminiol.y 1 (itlfd), 
Ao. 0 , pp. 5Tl~dS7/ ).— Further anaphylactic skin tests Indicate that a large per¬ 
centage of dogs are hypersensitive to the protein of B. hronchiseptiem and 
that the reactions are probablj’' specific. 

The sewa of normal animals, those suffering with the disease, and those con¬ 
valescent from the infection were found to possess very little or no bactericidal 
activity over the micro-organism .as measured by tests in vitro. It is indicated 
that clogs yielding positive bronchisepticin reactions are still susceptible to canine 
distemper. 

A contribution to the study of the changes in the blood count in dourine, 
JS. PoPESco (AI)s. in Jour. Amei'. Vet. Med. Assoc., 4^ (1916), No. PP- 4^9, 
470). —A report of studies made while in search of a method of early diagnosis. 

The virulence of the blood of animals affected with foot-and-mouth dis¬ 
ease, G. Cosco and A. Aorzzi (Foliclm.. Prat., 23 {1913), No. 18, pp. 551, 
552; abs. in Jrjur. Amer. Med. Assoc., 66 (1916), No. 24, 1895). —During the 

course of investigations made uniler the auspices of the National Public -Health 
Service of Italy the blood of 116 cattle was found virulent during the entire 
febrile course of the dlsen.se, as virulent as the contents of the vesicles. The 
red corpuscles and tlie serum seem to be equally virulent and the detibrlnated 
lilooil kept on ice retained its virulence for over a month. Erythrocytes thor¬ 
oughly rinsed from all traces of serum, and the serum alone, reproduced the 
tllseases on siibeuraneoiis injection of other cattle vritii a dose as small as 1 cc. 
The authors consider the erythrocytes to be ideally adapted for the production 
of vaccine and. are working tdung this line. 

The K. H. reaction in glanders, J. Kranich and W. Kliem (Ztsehr. Ye- 
ieriniirlc., 27 (1915), No. 10, pp. 289-296).—X modified technique for the K. H. 
miction of Pfeiler and Scheyer (E. S. li., 34, p, 2761, which consists of com¬ 
plement deviation and hemagglutination, is described in detail. The system 
used is composed of horse serum as complement, bovine sernin as amboceptor, 
guinea pig corpuscles as hemolytic antigen, the glanders bacillus, and the serum 
to be examined. 

The procedure is deemed to yield excellent results and is highly recom- 
liiended. The name hemagglutination reaction is proposed in place of K. H. 

reaction. 

Joliiie’s disease, J. M’Fadyean and A. L. Sheathes [Jour. Conipar. Path, 
and Ther., 29 (1916), No. 1, pp. 62-94) •—Reports are given upon the experi¬ 
mental transmission of the disease to cattle, sheep, and goats, with notes 
regarding the occurrence of natural cases in sheep and goats. The facts here 
recorded sugge.st that among sheep the disease may have a wider distribution 
than has heretofore been suspected. 

Milk ill relation to Mediterranean fever, C. Porcher and P. Godabd (Le 
Lait et la Figure MMiterran^emte. Paris: AsseUn (& Momeau, 1916, pp. II 4 , 
pis. 4 , 3). — ^Tlils is a contribution to the study of the rOle which milk plays 
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in the etiology and spread of Mediterranean or Malta fever, including a review 
of tlie literature pertaining to this disease. Tlie subject is treated inider the 
following headings: The history and dispersion of Malta fever; the appearance, 
culture, and vitality of Micrococcus melitensis; symptoms, diagnosis, and pro¬ 
phylaxis of Malta fever; the infection of goats with M. melitemis; the relation 
of goat’s milk and cheese to Malta fever in man; and the detection of iin- 
lij'gienie milk by chemical analysis. 

It is concluded that Slalta fever is transmitted to man almost wholly by 
drinking raw milk from infected goats or by eating curd or cheese made from 
goat's milk. In infested districts goat’s milk should not be used unless it has 
been boiled and cheese from goat’s milk should not be eaten unless it is very old. 

Hereditary transmission of rabies, B. Konuadi {Ann. Inst. Fastetir, 30 
[1916), Yo. J, pp. 33-4S; ahs. in Amer. Jour. Tet. Med., 11 (1916), No. 10, pp. 
808, S09). —The author concludes in this paper, continuing previous work 
(E. S. Rm 20, p. 279), that with dogs, rabbits, guinea pigs, and probably other 
animals the rabies virus is transmitted from mother to fetus, but its viriiience 
gradually diminislies. See also other notes (E. S. E., 22, pp. 587, 682). 

A modification of the Hygienic Laboratory method for the production of 
tetanus toxin, Hakeiet L. Wilcox (Jour, Bact., 1 (1916), N 0 ‘. 3, pp. 333-338), — 
A method essentially the same as tluit used at the Hygienic Laboratory of 
the IT, S. Public Health Service,^ with a few slight variations, is described 
in detail. 

A new culture medium for the tubercle bacillus, W. W. Willia^is and W. 
Buudiciv {Jovr. Bact., 1 (1916), No. If, pp. —The preparation of an 

egg-meat Infusion culture medium containing gentian violet as an inhibitor of 
tlie growth of contaminating micro-organisms is described in detail. A method 
of Isolating tiiliercle bacilli from sputum is also described. 

The combined and follow-up systems of tuberculin testing, G. H. Halt 
and J. Tbaum (Jotir. Amer. Vet Med. Assoc., 50 (1916), No. 2. pp, 189-214). 
This is a general discussion of the subject, together with some experimental 
data from which it is concluded that tuberculous animals, while giving nega¬ 
tive results to one form of tuberculin application, may give positive reactions 
to another form. The value of combining two or more tests and following 
with further tests several weeks later on all nonreacting animals is deemed 
evident. The value of the follow-up test is to detect animals in the incubation 
KStage or those which were insensitive to tuberculin for other reasons at the 
time of the previous test. The ophthalmic test, together with an iiitradermal 
injection, is considered to be a very satisfactory combination. 

Studies in infectious abortion in cattle, W. Giltkee, E. T, Haix3i 1AN, and 
L. H. CooLEDGE (Jour. Amer. Vet. Med. Assoc., 49 (1916), No. 3, pp. 320-339'). — 
This article contains tabulated sez’ological data obtained in a eomi)arisoii of 
the complement fixation with the agglutination test for contagious abortion, 
together with temperature charts of nonpregnant animals wiiich had received 
two injections of living organisms and of pregnant animals receiving injections 
of dead organisms. 

From comparative data it appears that the complement fixation test will 
indicate more reactors than the agglutination test. However, animals w’-ere 
found to react to the agglutination test and not to the complement fixation 
test 

The material by Cooledge previously noted (B. S. R., 34, p. 679) is also 
included. 


ijour. Med. Eesearch, 33 (1915), No. 2, pp. 289-241. 
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A case of coBtagions ■brondao-pnenmonia caused by Bacillus coll com¬ 
munis, E. M. Stanton Jour., 72 {1916), No. 490, pp. 138, 139).-~-ln iin 

outbreak of tills disease in Massachusetts in which some 40 j-oung calves suc¬ 
cumbed B. coU communis appeared to be the causative agent. 

The use of arrhenal for the treatment of Te 2 cas fever, J. E. Agiiion {Jour. 
Amer. Vet. Med. Assoc., 50 (1916), No, 2, pp. 227, 228). — The successful use o:f 
aiTlienal (clisodlum-methyi arsenate) in several cases of Texas fever in cattle 
in Egypt is reported. 

Burther studies on hog cholera with reference to Spirochseta hyos, W. E, 
King and B. H. Duake {Jour. Amer. Vet. Med. Assoc., 50 {1916), No. 2, pp. 168- 
188, figs. 6 ).—Inoculation experiments with several strains of virus are re¬ 
ported and the results discussed in some detail. 

It is concluded in general that in order to prove with certainty the direct 
etiological relation of S. hgos to hog cholera some means must be developed 
through which the organism may be isolated in pure culture directly from the 
infected animal in order that pure cultures, unattenuated by tedious manipula¬ 
tion in an artificial environment, may be utilized in a series of animal inocula¬ 
tion experiments. Under such conditions uniformly positive results, together 
with data already in hand, would serve as final, conclusive evidence as to the 
specific pathogenicity of S. hyosl^ 

It is indicated that until such experiments can be successfully carried out 
positive conclusions must be withheld. K hyos, however, is regarded as an 
organism present in animals infected with hog cholera, possessing certain char¬ 
acteristics suggestive of its pathogenic nature. 

Illinois hog cholera serum plant (Breeder’s Gaz., 70 {1916), No. 20, pp. 
929, 930, fips., 4)- —This is a description of the equipment and methods employed 
in the manufacture of serum at the Illinois state hog cholera serum plant at 
Springfield. 

Enterohepatitis or blackhead in turkeys, G. H. Higgins {Gamdo. Dept. 
Agr., Health Anim. Branch Bui. 17 (1915), pp. 11, pU. 5). —A general account 
of this disease, together with an account of the prevention of blackhead by the 
biological laboratory method of artificial incubation and isolation. 

Enterohepatitis or blackhead and the biological laboratory system of rais¬ 
ing turkeys, C. H. Higgins {Canada Dept. Ayr., MeaUJi Anim. Branch BuL 19 
(1916), pp. 6 ).—The information given in this bulletin supplements that noted 
above and outlines the biological laboratory system of raising turkeys. 

EUEAI EHaiHlEEIFG. 

Troceedings of the Ohio Engineering Society, thirty-seventh annual meet¬ 
ing held February 9, 10, 11, 1916 (Proc. Ohio Bngm. Boo., 37 (1916), pp. 189, 
figs. 5). —^These proceedings contain among others the following special articles: 
Koad Legislation, by C. G. Gass; The Need of Drainage Legislation, by G. L. 
Bushev; The Monolithic Construction of Brick Pavements, by M. B. Greenoiigh; 
The Concrete Roads of Lake County, by H. P. Qumings; Construction of 
BitumiBous Macadam Roads by the Penetration Method, by H. B. Stone; and 
Paints for the Protection of Steel Bridges, by J. H. Yance. 

Laws of the State of Idaho relative to public waters, water rights, and 
irrigation, compiled by A. C. Hindman (Boise, Idaho: Idaho Irrig. and Drain¬ 
age Code Coni., 1915, pp. SOS). —The text of the laws is given. 

Run-oiff and mean fiow of some Texas streams, T. U. Taybob {Bui. XJniv. 
Tc.r., No. 65 (1915), pp. 25, figs, 10). —^IMeasurements of flow made since 1896 on 
the Colorado River at Austin and Columbus, Tex., on the Brazos River at 
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Waco, Tex., and on tlie Trinity River at Dallas and Riverside, Tex., are re¬ 
ported in tabular and graphic form. 

Warner Yalley and White Biver Projects, J. T. Whistles and J. H. Lewis 
(Oreg. €oope?\ Work. Dept. Int. U. S. Reelam. Serv., 1916, Feb., pp. 123, pis. 4? 
fig. 1 ).—This report was prepared in cooperation with the State of Oregon. 

The development proposed by the Warner Valley Project is the drainage of 
46,000 acres of swamp land In Warner Valley, the irrigation of 33,000 acres of 
these lands in the south end by gravity canals, and pumping to irrigate 27,000 
acres in the north end. Among the features specially referred to are the 
development of 2,000 electrical horsepower on Deep Oreek for operating dredges 
during construction and to furnish power to four pumping plants in Rorth 
Warner Valley on the completion of the project, and the provision for ample 
storage in Big Talley and Coleman Talley to insure the reclamaticm of the 
marsh lands in years of extreme rnn-off. The probable cost of this development 
as outlined is estimated at $1,726,000, or about $29 per acre. Prom the records 
of discharge for the streams entering Warner Valley for six years it is esti¬ 
mated that the mean annual riin-oft to the valley is 195,000 aere-feet, wuth a 
maximum of 308,000 acre-feet in the seasonal year 1910 and a minimum of 
84,000 acre-feet in the seasonal year 1915. The extreme maximum run-off, it 
is stated, may reach nearly 600,000 acre-feet. 

The WTiite River Project is located to the south and east of the Oregon 
National Forest, in the vicinity of Mount Hood. “ The drainage basin has an 
area of about 350 square miles and is largely forested in the upper regions of 
White River and tributary streams. . . . The mean annual run-ofl; of White 
River near Tygh Talley for four years is about 234,000 acre-feet, the maximum 
occurring in the seasonal year 1911-12 with 297,000 and a minimum in 1914r-15 
with 163,000 acre-feet. . . . 

“ The soil, while shallow in places, is of fairly good quality and w^ell adapted 
to irrigation. The percentage of waste land in the gross irrigable area is 
rather large, how^ever, and the distributing system will, on this account, he 
more expensive. Drainage, wliich in some localities may be necessary, will not 
be difficult, as the topography of the region lends itself to an inexpensive 
system. . . . With an assumed duty of 1.5 acre-feet delivered to the land 
during the irrigation season, the plan of development includes (1) a storage 
reservoir in Clear Lake with a capacity of 18,000 acre-feet, furnishing 12,000 
acre-feet net storage supply; (2) a diversion dam at the mouth of Boulder 
Creek; (3) twm diversion canals, the one on the north being eight miles long 
with a capacity of 130 second-feet, to wmter approximately 13,000 acres, and 
the one on the south side of White River being ten miles long with a caxiacity 
of 230 second-feet, to wmter approximately 23,000 acres; (4) a distributing 
system for about 30,000 acres net. 

“ The apparent cost of this proposed development of 36,000 acres is $36 per 
acre irrigated, including the purchase of the White River power plant.” 

The saving of irrigation water in wheat growing, A. and Gabrielle L. C. 
Howard (Fruit Expi. Sta. Quetta But. 4 (1915), pp. 14) •—This bulletin describes 
the soil, rainfall, temperature, and humidity of the Quetta Valley of India, de¬ 
scribes the present methods of growing w’heat,- enumerates the principles under¬ 
lying economy in the use of water in wffieat growing, and reports experiments on 
water saving in wheat gi'owing at Quetta. 

The soil of the valley varies from brown to black in color and is of loessial 
origin. Flooding destroys its porosity and the surface is easily compacted. 
Wheat was growui on natural moisture only and with a single irrigation. 
Mulching was practiced as a water conservation measure in the first case and 
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only a tliin crop was obtained, as mucii moisture was lost when it became 
impossible to continue the ninlch. In the second case the land received one 
surface flooding after which it was cultivated hy a spring tooth cultivator and 
leveled. The land was then sowed and a mulch maintained. The average 
yield of wheat vras somewhat greater than the average yielded by siiiilar nn- 
inanuretl land with six or seven irrigations. 

It is clear that as far as irrigated wheat growing is concerned, tliere is an 
enormous loss of water vrhich might be profitably employed. The skillful use 
of the lever harrow after rain would also increase the yield of the iiiiirrigated 
or dry crop wheat. Examined scientifically, the methods nov/ in vogue are 
wasteful in the extreme both as regards the irrigation water and the winter 
mill £113(1 snow. 'To improve practice, two new implements are necessary—the 
spring-tine cultivator and a pair of lever harrows. ... At a small cost, a 
very Material increase in wheat production is possible in the Quetta Valley.” 

[Boad laws] (Monigomcrif, Ala..: State, 1916, pp. 16). —This is a circular 
from the State Highway Department of Alabama to courts of county commis¬ 
sioners and boards of revenue of the counties of Alabama suggesting l;:iws, 
rales, and I’egulations governing the working, maintenance, and preservation 
of the public roads. 

Second report of the state engineer [of Arizona] to the state hig]iwEi.y 
comaiission, L. Cobb {RpL State EJigin. Aric., 2 {1915-1916), ‘pp. 67S, pis. 3, 
figs. 118}. —This is a report of the work and expenditures of the state engineer’s 
office on road find highway construction, maintenance, and repair in Arizona 
for the fi,scal years 1915 and 1916. 

The financial side of road improvement, B. K. Ooghlan {Bui. Agr. mul 
Meek. OoL Te,r., 3. ser., 2 {1916}, Ko. 8 , pp. 22, figs. 6 ; rev. in- Cood Eoads, 50 
(1916), Xo' 19, p. 202). —The author deals with the oconomics of road improve¬ 
ment, with special reference to conditions in Texas. 

Demonstration roads at the Agiicultural and Mechanical College of Texas, 
li. h. l^iosiusoN (Biil. Agr. ami llecJi. Col. TCiV., 3. ser., 2 {1916), No. i, pp. 20, 
figs, 15). —Brief descriptions and specifications for sample roads, used as a part 
of the course of instruction in highway engineering at the Texas College, are 
given. 

Earth roads, R. L. Mobeisox {But. Agr. and Mech. Col. Tex., 3. sor., 1 (1915), 
No. 2, pp. 20\ figs. 1 /f ).—This bulletin describes and illustrates the processes and 
machinery used in improving earth roads. 

Gravel roads, B. Iv. Coghlan {But. Agr. mid Mecli. Col. Tex., 3. ser., 1 
{1915). No. 8, pp. 16, pis. 4f figs. 4 )'—^This bulletin deals with the location, con¬ 
struction, and maintenance of gravel roads, with special reference to conditions 
in Texas. 

Highway bridges and culverts, B. K. Goghuan {Bui. Agr. and Mecli. Col. 
Tex., 3. ser., 1 (1915), No. 5, pp. 30, figs. 12). —This bulletin deals with the im¬ 
portant features ^of proper inspection, repairs, replacement, and maintenance 
of highway bridges and culverts and with the inspection of traffic as related 
to these. 

Convict labor for road work, J, B. Pexxybackee, H. S. Faiubaxk, and W. F. 
Deapee {U. S. Dept Agr. Bui. 414 {1916), pp. 218, pis. I 4 , figs. 10).—This re¬ 
port, prepared in cooperation with the H. S. Public Health Service, deals with 
“ as nearly as possible all questions that might arise in connection with either 
the adoption of a policy relating to the use of convict labor in road work or 
the actual working out of such a policy. To this end a presentation and dis¬ 
cussion of the principles involved, a digest of convict road laws, and a discus¬ 
sion of every phase of operation are embodied in the bulletin, together with 
specific detailed instructions for the carrying out of all recommendations.” 
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Sis systems of convict, labor are described as “tlie lease, tbe contract, tlie 
piece-price, the piiblic-aecoiuit, the state-use. and the public-works-and-'ways 
systems.” The report embodies data obtained from personal visits made to 
convict camps and conferences held with state highway and prison officials 
ill the States of New York, Kew Jersey, Virginia, West Virginia, North Garo- 
iiiia, South CaroUna, Georgia, Alabama, Florida, Mississippi, Louisiana, Texas, 
Miciilgan, Colorado, New Mexico, Arizona, Utah, Wyoming, California, Wash¬ 
ington, and Oregon, 

A special section is included on the character, preparation, and cost of food 
from data prepared by the Office of Home Economics of the States Belations 
Service. Other special sections on water supplies and camp sanitation are 
included, iiiacli of the substance of wliich has been noted in previous reports 
by Trullinger (E. S. R., 30, p. 090), Freeman (E. S. B., 34, p. 83), Lumsden, 
Stiles, and Freeman (E. S. K., 34, p. 88), and Cook, Hutchison, and Scales 
(E. S, B., 33, p. -155). 

Experimental studies of vacuum juice heaters, B. W. Kerr and S. J. Webee 
(Louisiana Stas. Bui. 159 (1916), pp. 46, figs. 20). —Experiments on the opera 
lion of vacuum juice heaters, including the effect of air in steam, juice velocity, 
absolute pressure of the heating steam, tube materials, and the length of vapor 
path upon heat transmission, are reported. Tlie experiments were made upon 
tiiree different outfits, namely: (1) An especially designed small juice heater 
connected with a single effect evaporator in the engineering laboratory, (2) 
V acuurn juice heaters connected to each body of the double effect at the Audo- 
bon Park sugar factory, and (3) the vapor juice heaters in connection with the 
quadruple effect at the Central Florida in Cuba. The first outfit was used 
strictly for research work, while the other two represented operation under 
regular factory conditions. 

The laboratory experiments showed the marked effect of the presence of air 
in steam in reducing the coefficient of heat transmission. ‘‘This shows the 
necessity of properly venting vacuum juice heaters.” The juice velocity was 
varied from a minimum of 131 ft. per minute to a maximum of 502 ft per 
minute with corresponding variations in the coefficient of heat transmission of 
from 412 to 588. Tests made to compare the coefficients of heat transmission 
of copper and seamless cold-drawn steel tubes with vacuums of 0.0, 6, 13, 
and 18 in. and constant juice velocities gave average coefficients for copper and 
.steel tubes of 576 and 280, respectively. The greater the vacuum the lower was 
the coefficient of heat transmission. 

In the experiments with the second outfit, the effect of air richness in the 
heating vapor in decreasing the coefficient of heat transmission was shown. “ It 
was found to be impossible to control the removal of air through the vents 
satisfactorily.” Comparative studies of the effect of the use of juice and of 
water on heat ti’aiismlssion showed that the coefficients obtained with juice 
were considerably lower than those obtained with water. “The experiments 
brought out very clearly the importance of thorough venting of air and drain¬ 
age of condensation. The difficulties encountered in relation to these two points 
emphasize the advantages, especially as regards the capacity, of taking the 
heating vapors from other than the last body of a multiple effect, even though 
the last body has the advantage in the matter of economy,” 

Tests on the general performance of the vacuum heaters in the third plant 
and on the effect of air in vapor showed that when provision was made for 
venting air the coefficients of heat transmission were much greater. Tests on 
the relation between air in steam and length of steam travel showed little 
increase in air riciiiiess for the first 15 ft., but thereafter the increase was 
81075 "— No. 4—17 - 7 
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marked. Tests on tlie relation of juice temperature to juice y.ravel showed 
that the temperature rise with distance of travel cleereased in eaqh successive 
heater. The curves of sharpest curvature corresponded to tiios'e with the 
highest coefficient and low'est air content and vice versa. 

Tests of the power and steam consumption of sugar factories^ E. W. Kekk, 
W. A. Rolston, and S. J. Webke (Loiimam- BuL 158 (h9i6'), pp, 4^^ pj, i, 
figs, 6), — Tests of the power and steam consumption of three sugar factories of 
1.500. 4.500, and 1,000 tons daily cane handling capacity are reported. The 
power systems of the factories consisted, respectively, of centrifugal pump!-.',^ 
helt, and shafting; part electric motor and part direct steam drive; and all'* 
electric motor drive. The evaporating systems of the first two w^ere plain 
rpiadruple effect and of the third Quadruple e:ffect and vapor juice heater. 

The power consumptions per ton of cane per 24 hours were 0.65, 0.873, and 
('.98 horsepower, respectively. The ratio of exhaust steam to total steam in the 
first plant was 0.4 and in the last 0.67. Considerable other data of tests are 
reported in tabular and graphic form. 

Some experiments on pulling loads, with, a discussion of the results, B. H. 
BsovTN ([ircrZI® Walla, Wash.: Author}, 1916, pp. 16, figs, d).—-Tliis pamphlet 
reports several experiments “which have been made for the special purpose 
of measuring the pull in pounds exerted by horses as they move loads on the 
road and in the field.*’ 

In the hauling tests the roads selected were a macadam with a 0.4 per cent 
grade, a pavement with a 0.4 per cent grade, valley dirt with a 1.4 per cent 
grade, dirt wash from a hillside with a 3.1 per cent grade, a side of a hill with 
a 9.25 per cent grade, a forowr of a hill vrith a 4.68 per cent grade, and a high¬ 
land country road with a 1.44 per cent grade. Two 'wagons were used, the first 
having all four wheels of 3 ft. 6 in. diameter and a tire width of 3.25 in., 
and weighing, with two men, l,9o0 lbs.; the second being a narrow-tire wagon, 
weighing, with two men, 1,705 lbs., with front ^wheels 3 ft. 9.5 in. in diameter, 
and hind wheels 4 ft. 7 in. in diameter. Both wagons were drawn empty and 
w'ith loads of 2,020 and 4,040 lbs. both ways over the road on the same day. 

It w^as found that the average force required to pull the wagons on the 
section of pavement vras much less than that required for the macadam section. 
The average pull upgrade and downgrade on the pavement for a load of 4,040 
lbs. on the narrow-tire 'wagon was less than 160 lbs. It required on the aver¬ 
age a force of 70 lbs. to pull the empty wagon on the level pavement and 15S 
lbs. to pull the same wagon when loaded with a weight of 4,040 lbs. This 
means that for each additional ton of load an extra pull of 44 lbs. was enough 
to move the load on the pavement. “ The pull up the 9.25 per cent grade, on 
the hillside dirt, was for the same load and wagon, 886 lbs. It required a force 
of 264 lbs. to puli the empty wagon up this grade. Taking this amount from 
the 886 lbs. for wmgon and load leaves 622 lbs. as the extra pull required for 
the 2 tons of load, or an excess of 311 lbs. per ton up the grade. This is more 
than seven times as much per ton as that required on the pavement.” 

A comparison of the pull in the valley and on the highland showed 
unmistakable balance in favor of the highland road in the case of the wicle- 
tire wagon, while with the narrow-tire wagon there was no great difference 
betvreen them.” An estimate of the horsepower used showed “that in every 
section except pavement tlie horses did more work per minute than the stand¬ 
ard amount adopted for tlie horsepow'er. . , , 

“ The tests showed that tlie heavy horses used in the tests were fully able 
to do the work generally accepted as a full horsepow^er for each horse. For a 
horse w’eighing only 1,060 lbs. the standard horsepower of 33,000 foot-pounds 
per minute would be too high, especially in the case of tandem teams or a 
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group of 30 or more Iiorses drawing a combine. . . . Tbroughont the tests It 
was fouiici that a 1.000-1!>. pull for the two-horse team was a severe strain and 
could be sustained for only a few seconds at a time.” 

Tests made to measure the force required to pull the wagons over newly 
plowed ground and over tail whea^ stubble gave the following results: 

Draft tests on pJoiced ground mid sUibble. 


T 3 :pe of wagon. 

How drawn. 

Wagon 

empty. 

l-toii 

load. 

2-i.oii 

load. 

On plowed ground: 

Wairow-tir© wagon . 

Do. 

Straight ahead. 

In a curve. 

Pounds. 

284 

444 

432 

534 

Pounds. 

808 

910 

994 

1,038 

516 

572 

520 

60S 

Pounds. 

1,300 

1,613 

1,342 

1,562 

872 

1,122 

1,018 

1,216 

Wide-tire wagon. 

Straiffht, ahead. .. 

Do. 

In a curve.. 

On stubble field: 

Naxrow-tire wagon . 

Straight ahead . 

Do . 

In a curve . 

i 198 

1 264 

1 310 

Wide-tire w'agon . . . 

Straight ahead .. 

Do. 

In a curve. ... . 




“ Some tests were made by starting loads in different ways to find the force 
required to start loads in ordinary practice. Out of 38 starts with the narrow 
tire wagon, empty and loaded, the average starting force wms 2.6 times the 
average pull required to keep the wagon in motion after it had been started. 
The average for the wide-tire wagon, under the same conditions, was 2.9. . . . 

“ Some experiments w^ere made to find out what could he done to lessen the 
extra pull at the time of starting loads. Out of many trials, the force required 
to start the wdde-tire wagon slowdy was found to be only 61 per cent of that 
required for the ordinary start in which the reins were gathered up and the 
load was supposed to move without delay. The force for an easy start, in the 
case of the narrow-tire wagon, was only 58 per cent of that required for the 
ordinary start. . , . The advantage of the slow start was fully demonstrated. 

“ The plan of starting a load with a pull side\\nse is fairly effective on hard 
ground as it enables the team to get into motion slowly. In soft ground, how¬ 
ever, when the front wheels are cramped to one side so that the hind wheels 
do not follow in their tracks, there is great disadvantage in breaking out the 
new wheel tracks.” 

The average results of tests of plow draft are given in the following table: 


Draft of plows. 


Kind of land. 

Kind of plow. 

1 Depth. 

Number 
of horses. 

Pull. 

Hill. 

Two 14-m. gang. 

Inches. 

6 

Pounds. 

775 

Field. 

One 14-in. waUdng. 

' 8 

3 

S45 

540 

1,154 

750 

Bottom ..-... 

One 12-in. walldng... 

8 

2 

'Rftnoh. 

One 14-in. wheel - -. 

S 

8 

Field..... 

One 16-in. wheel. 

i 11 

6 





“The pulls in pounds given in the table are averages of as many as 80 
readings in some cases.” 

Second series of tests of mechanical cultivation, E. Makbe {Prog. Agr. et 
Vit. {Efl. VEst-Dentre), {1916). No. 20, pp. —Plowing tests on red 

clay soil and productive residual soil of a tractor having a 2 cylinder, 12^24 
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liorsepower motor ninnlng at 400 to 750 revolutions per iiiimite are reported. 
Tlie grade of the red clay soil varied from nearly level to from 25 to 30 per cent. 

The tractor was unable to pull a S-bottom gang plow uphill effectively but 
pulled a 2-l3ottom plow both ways. The 3-bottom plow, covering a width of 
1.05 meters (3.44 feet), was pulled downhill In the residual soil with easy 
slope the tractor drew a double-bottom plow at a depth of 27 cm. (10.5 in.) 
anil covered a width of 33 cm. Six oxen plow-ed the same -width but only 25 
cm. deep. The tractor plowed 1,056 square meters (0.26 acre) per hour and 
hauled a 16-toothed scarifier and a 3-piece harrow. It traveled twice as fast 
as oxen and it is considered to have replaced eight pairs of oxen and six men 
in the amount of wmrk done. 

Twenty-three liters (6 gal.) of petrol were burned in the engine in 2f hours, 
of which If hours were consumed in actual work and the other hour in stops 
and travel. 

Flans and suggestions for the arrangement and construction of a modern 
milk house ([New York}, Bof'den's Condensed Milk Co., 1916, pp. 62, figs. 8 $).— 
Plans and descriptions of milk houses and ice houses for dairy farms are given. 

Inexpensive plumbing for farm kitchens, W. A. Etherton (Kmis. Agr. VoL 
Ext. Bui. $ (1916), pp. 2S, figs. 7). —^This bulletin describes plumbing systems 
for farm kitchens based on the method of using a force pump and three-way 
cocks described an a previous article (E, S. R., 35, p. 496). 

The operation of a simple system of the tjT© is described, showing how cold 
and hot water may be pumped and water siphoned from the hot 'water boiler to 
the sink or back to the cistern, A combination system using an attic tank or a 
pressure tank with this system is also described, together with fittings for 
shower baths, etc. A third section itemizes and explains the parts of the appa¬ 
ratus. A final section on cost, based on conditions in Kansas in April, 1916, is 
included. 

The water supply of the farmhouse, X D. Walters (Kans. Agr. Col Ext. 
Bill. 10 (1916), pp. 4^, figs. 16). —^This is a seinipopular bulletin, based on 
Kansas conditions, containing sections on the following subjects related to farm 
water supplies: Amount of water required; spring water and well water; wells; 
contamination of wells; artesian wells; filtering the cistern water; pumps, lifts, 
and rams; power required to lift water; theoretical horsepower; the windmill; 
the water tank; the concrete reservoir; the water tower; the air-pressure tank; 
compressed air lifts; soft water for the laundry and the bathroom; the auto¬ 
matic water lift; the hydraulic ram; the friction element in plumbing; and 
cheap home ice. 

Water supply systems for the farm home, H. W. Eiley (Cornell Countrg- 
mmi, IS (1916), Nos. 7, pp. 666-569, figs. S; 8, pp. 665-668, 690, 692, figs. 4).—A 
brief deseription of hydropneumatic and pneumatic tank \vater supplies is 
given, together with a discussion of the hydraulic principles involved in pump¬ 
ing and distributing water for small systems. 

Sewage treatment in small communities without sewerage systems, P. 
Haxsen (Univ. III. Bui., IS (1916), No. 19, pp. 189-196, figs. 6 ).—Small sewuge 
purification systems, consisting of settling tank and tile absorption areas of 
sufficient size to meet temporarily the requirements of small communities, are 
briefly described and illustrated. 

SUEAL ECOlfOMICS. 

Agricultural economics, E. G. Nottbse (Chicago: Unip. CMcugo Press, 1916, 
pp. NXT-P896, figs. 2‘5).—“This volume represents an effort to carry over into 
agricultural economics some results of recent experience in the use of the dis- 
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ciissioli i»et1"iod.s of eloioontar.v and intermediate courses in ecoaomics. 

The boolv. alias to bring together in au orderly arraiigeinent (1) a store of Infor- 
Ination wliicli may profitably come within the view of the student who desires 
t,o understand the economic phenomena of agriculture, and (2) a considerable 
11 umber of opinions which have already been expressed as to the meaning of 
these factsT 

Tlie author has divided the contents into the following chapters: The emer- 
gsiice of the problem of agricultural economics; consumption; land and other 
natural agents of agricultural production; human effort as a factor in agricul¬ 
tural production; capital-goods as a factor in agricultural production; organi¬ 
zation and management of the agricultural enterprise; records and accounts as 
measures of efficient management; principles of value and price as related to 
farm products; market methods and problems; transportation and storage 
facilities as factors in the marketing of farm products; the rent and value of 
farm land; land tenure and land policy; interest on farm loans; rural cred¬ 
its; agricultural wages; some problems of agricultural labor; and XH'otits in 
agriculture. 

The relationship of New England agriculture to manufacturing, K. L. 
Butterfield {Trons. Nat Assoc. Cotton Manfrs., No. 100 {1916)^ pp. 213-223 ).— 
The author calls attention to the fact that agricultural products are in many 
instances the basic products in manufacturing industries and discusses the 
extent to which the farmers in Ne%v England can furnish such material. He 
also calls attention to the available products as they might influence the diet 
of the working men and their families and indirectly influence the efficiency 
of New England manufacturing industries. 

Farm management studies in eastern Nebraska, H. C. Fillby {Nehraska 
8ta. Bui 157 (1916), pp. S2, figs. 5). —^The author’s conclusions are as follows: 

The 80-acre grain and stock farm of eastern Nebraska does not utilize man, 
horse, or machine labor as efficiently as do farms of a larger size. The family 
farm which provides work for approximately two men or the equivalent, seems 
to be the most profitable. On the farms surveyed, approximately hfilf of the 
’work, aside from that done by the operator, w^as performed by boys under 21. 

“ The best paying farms found in this survey had crop yields from 15 to 30 
per cent better than the average of all farms, while of the farms whose yields 
were as much as 15 per cent below the average of their community, few gave 
satisfactory returns. The most profitable farms included in tliis survey sold 
two or three major products and from two to four minor products. Those 
selling but one or two products were not profitable as they did not furnish 
productive labor for a large enough part of the year. 

If 5 per cent interest is allowed upon all capital invested by the operator, 
ownecl farms returned an average labor income of .‘^203 and tenant farms an 
average of $806 to the operator. The better showing made by the tenant farms 
Is largely accounted for by the fact that they returned to the landlord only 3.5 
per cent interest upon the land valuation, wdule the owner-operator is charged 
5 per cent upon his valuation. The low rate of return is due primarily to the 
security of the investment. Owned farms in Richardson county contributed 
$509, and tenant farms $405 toward the farmers’ living, in addition to the 
‘ labor income.’ This is somewhat above the average of farms covered by the 
survey. 

“Placed upon the same basis as the city wage earner, with interest upon 
land figured at the landlord’s rate of return, the average fanner of eastern 
Nebraska receives between $1,000 and .$1,200 per year for his labor and manage¬ 
ment,” 
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Bural land ownership among the negroes of Virginia, S. T. Bitting (Char- 
loUestille, Va,: Univ, Va., 1915, pp, 110, pj. 1).—The author disoTissci.s iJie foe- 
tors wiiicli iiifluenee the negroes in obtaining possession of the hind and their 
success in developing the right types of farming. The discussion relates to 
conditions in Virginia in general, with special emphasis upon conditions found 
in Albemarle County. 

Tacts about land {Lmdmi: John Murray, 1913, pp. XVI+319). —This report, 
prepared by the Land Agents’ Society, discusses and criticizes the repori of 
tlie Land Enquiry Committee (B. S. R.. 30, p. 491). 

Tarm work for discharged soldiers, H. E. Mooee {London: P. 11. King t£* So% 
Ltd., 1916, pp. 31). — ^Thls publication contains proposals indicating the manner 
in which disabled or discharged soldiers may be assisted to secure a livelihOte^** 
from agricultural work and suggests a method by which the State could aid 
that object. 

Rural cooperation in Denmark, G. Desbons {La Cooperatian Rurale en Dane- 
mark. Montpellier: Fermm d Montane, 1916, pp. 178 ).— The author discusses 
tile development of cooperation in Denmark, the organization and functions 
of agi’icuiturai associations, the difficulties met, and the results accomplished. 

The result of an experiment in agricultural credit in Tuscany, F. Yiegilii 
(AtU R. Jiccad. Eeon. Agr, Georg. Firenze, 5. ser., 12 {1915), Xo. 3-Jf, pp. 229- 
237), —These pages contain a brief discussion of the results obtained in an 
agricultural hank established in 1913 in Tuscany. 

The report of the Agricultural Organization Society for the year ended 
March 31, 1916 (Rpt. Agr. Organ. Soc. [London], 1916, pp, VIII+99). —This 
report contains brief statements regarding the various activities of the society, 
with special reference to war conditions. 

[Beport on the working of the cooperative credit societies], G. Nath (Rpt. 
Coop. Credit Soes, AjmerAlerwara, 1916, pp. 15+121]). —This report sets forth 
the progress of the work in connection with the societies during the year, to¬ 
gether with statements regarding the operations of the various agricultural 
banks. 

Second annual report of the department of foods and markets, 1915 
(A«n. Rpt. Dept. Foods mid Marlzets, V. Y., 2 {1915), pp. S3). —In this report 
are discussed the activities of the bureau in securing better market conditions, 
market facilities, and prices for farm products. Its efforts were principally 
devoted to the marketing of fruit, hay, live stock, and live stock products. 

Monthly crop report ( V. S. Dept. Agr., Mo. Crop Rpt, 2 (1916) , No. 11, pp. 
109~-129, fig. 1 ). —^Among the data in this report are a summary of farm prices, 
the estimated farm value of important products, the range of prices of agricul¬ 
tural products at important markets, and the estimated crop conditions Novem¬ 
ber 1, 1916. It also includes special reports regarding the wheat supply and 
distribution per capita for a series of years, hop production and consumption, 
milk prices, the prices of turkeys, chickens, upland middling cotton at New 
Orleans, alfalfa, and clover seed, the damage to wheat due to black rust in 
North Dakota, South Dakota, and Minnesota, the wheat surplus and deficiency 
by States, index figures of total crop yields for a series of years, the potatoes 
moved from counties where grown and the quantities harvested hy months, 
celery acreage, honey, pecan, and onion production, etc. 

Food and raw material requirements of the IJnited Kingdom {Lond 07 i: 
Dominions Roy. Com., 1915, pp. This report, prepared by the Royal 

Commission on the Natural Resources, Trade, and Legislation of Certain Por¬ 
tions of His Majesty’s Dominions, indicates the requirements for the ^'arloiis 
food products, the sour(*es of supply, and the quantities consumed for 1913-14 
and previous years. 
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Prices and supplies of corn, live stock, and other agricultural jjroduce in 
England and Wales, 11. H. Rew {Bd. xigr. and Finherles [London],, xigr. Statis., 
50 {1915'h 3, pp. 103-151 ).— This bulletin continues data previously noted 

(E. S. R., 34, p. 491), adding statistics for 1915. 

Agricultural statistics of Ireland, witii detailed report for the year 1914 
{Dept. Agr. and Tech. Imtr. Ireland, Agr. Statu. 1914, pp- XXI^J43). —This 
report continues the information previously noted (E. S. R., 31, p. S95) by add¬ 
ing data for 1914, and contains a special report comparing the acreage devoted 
to crops, the number of live stock, and number of agricultural holdings as 
found in 1914, with a series of years extending back to 1867. 

[Agricultural statistics for the Netherlands] {Jaare. Konink. Mederlanden, 
Rijk Europa 1914, PP- 203-228). —These pages continue information previously 
noted (E. S. R., 33, p. 894), adding data for 1914. 

[Agricultural statistics in Switzerland] (Statis. Jahro. Schweiz, 24 {1915), 
pp. 74-82). —^These pages continue data previously noted (E. S. R., 35, p. 590). 

A B 0 of Queensland statistics, 1916, compiled by N. J. MacLeod {Brisbane: 
Govt., 191S, pp. 42). —^This continues data previously noted (E. S, R., 34, p. 792). 

[Agriculture in Ceylon] {Ceylon Blue Book, 1915, pp. Y 1-V 17). —These 
pages of this volume contain data regarding the area, production, and prices of 
crops, number of live stock, and wages of agricultural labor by provinces and 
districts. 

Agriculture in Portuguese Angola, D. Taeuffi (Agr. Colon. [Italy], 10 
{1916), Ilo. 8-9, pp. 385-4^1, pis. 12). —^In this article are discussed the topogra- 
ph 3 % climate, extent of agricultural development, types of crops, and live stock 
produced in this region. 

International yearbook of agricultural legislation (Inst. Internat. Agr. 
[Rome], Ann. Intermt. Leg. Agr., 5 {191B), pp. XClI-{-lJf60). —This volume 
continues the information previously noted (E. S. R., 34, p. 91) by adding the 
most recent laws and regulations. 

A(4EICFLT¥EAL EBTJGATIOl', 

The change of stress in making the curriculum from subject-matter to the 
individual, A. G. Tbxje {High School Quart. [Oa.], 4, {1916), No. 4, PP- 261- 
267). —In the author's opinion, the general tendency to give all vocations the 
professional basis and attitude is reflected in secondary and higher educa¬ 
tional institutions in the broadening of courses and the constantly increasing 
number of subjects taught, resulting in a demand for expert guidance and par- 
tlculaidy for vocational guidance. This state of things is putting a tremendous 
burden, financially and morally, on both public and private schools and colleges. 

** Studies in the science of pedagogy are bringing out facts regarding the 
development of the mind through childhood and adolescence, the actual con¬ 
ditions with reference to the effect of memory studies, observation, manual 
exercises, etc., on the student’s mind as related to liis inclinations, interests, 
and aptitudes. These studies show the great variety of factors which enter 
into the effective education of the individual and the reaction of the different 
factors on the peculiar type of mind which the individual is endowed with. 
Therefore, while there are certain things which all children should be taught 
there must be increasing differentiation of subject-matter and methods of in¬ 
struction as the individual mind develops and becomes more detinitely related 
to the world of nature and vocations in wdiich the fully developed man or 
woman is to work.” 

The individual youth must choose the subjects that he will study and it^ is 
the duty of educational institutions to study the individual student and give 
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liim tiie best advice tliey can on the basis of his niake-'iii) ainl reciiilreinents. 
“ They ought not to hold him within the limitations of their own ciiiTieiiliin!, 
uiiicii because of lack of means or of the aim of the institution may be very 
iianwvf’ 

It being impossible for any one school or college to teach everything, tliere is 
a growing tendency to put all education on a public foundation. The Btate 
or Nation, with the wealth at its command, can so arrange Its educational 
Institutions that taken together they will provide instruction in all subjects, 
except perhaps theology. Through scholarshifis or other means it can enable 
students to easily move about from one institution to another wherever located. 
To compete successfully with public institutions private schools will be more 
and more compelled to associative effort accompanied by individual differentia- 
tion. “There are many arguments in favor of colleges having from 500 to 
1,000 students in undergraduate work. These usually can not cover a, wide 
range of work, and the student should choose the college best adapted to his 
requirements. One thing is absolutely certain, that the attempt to run colleges 
on the narrow curriculum in vogue 50 years ago will be a complete failure, or 
if it has in some instances partial success it will be an injury to many of the 
students/’ 

Agriculture, O. H. Benson and G, H. Betts {IndianapoUs: The Bohhs-MerrUl 
Co., 191$ figs. 189),--The text for the farm previously 

noted (B. S. R., 33, p. 95) was also issued in the same year as a text for the 
school and farm, including in addition, at the end of the book, instructions to 
teachers on public school extension work, equipment, laboratory material, 
method of instruction, seasonal order of study, and reference material. 

Agriculture, O. H. Benson and G. H. Betts {Indianapolis: The Bobl)s-2IcrriU 
Co., 1916, pp. -I-5S0+XJX, ph 1, figs. 211 ).—^The above text has also been 
adapted to Southern and Western conditions. Chapters have been added on 
Agriculture in the South, Agriculture in Western States, Farming Under Irri¬ 
gation, Cotton, Tobacco Culture, Sugar Farming, Culture of Citrus, Fruits 
and Nuts in the South and West. The chapter on Home Canning of Fruits 
and Tegetables has been extended to inchide the canning of soups and the 
description of the five common methods of canning in use, canning equipment, 
tinning, capping, and soldering, repair work, etc. 

Introduction to agriculture: Practical studies in crop production, C. M. 
Weed and W. E. Riley (Boston: D. C. Heath d Co., 1916, pp. TT-f-2dS, figs. 
ISl ).—^A chapter on Soils: Their Origin, Characteristics, and Improvements, has 
been added to this text, which has been previously noted (E. S. R., 32, p. 393). 

Elementary agriculture for Alberta schools, J. McCaig (Toronto, Canada: 
W. tl. Gage d Co., Ltd., pp. 11-256, pis. 40 , figs. 49 ).—This ehanentary text 
for Alberta schools comprises five parts dealing respectively with the soil; the 
life cycle of the general plant; tillage, with particular reference to prairie 
agriculture; representative crops; types of farm enterprise; and types and 
breeds of farm animals. Each chapter includes practical exercises to be done 
in the school, home and school garden, and field. 

Agricultural education and research (Bpt Bd. Agr. Boot, % (i.9ir5), pp. 
X/F-XJX).—^An account is given of the progress in 1915 in agricultural edu¬ 
cation and research work under the control of the Board of Agriculture of 
Scotland. 

A county scheme for training women for farm work, R. N. Dowling 
Clour. Bd. Agr. [Lotidoa], 23 (1916), No. 4 , pp. 349-35$, pi. i).—-The author de¬ 
scribes a scheme of the Uindsey Education and War Agricultural committees 
for overcoming the prejudices against the employment of women In farm work 
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ill areas of Lincolnsliirc otlier tiian in tlie Soiitli and North wliere woiaeu 
larre been extensively employed in such work. A County Training and Clearing 
House Station aeeouimodating 12 women at a time wUvS organized at Bikiugton, 
iwi\r Louth, wliere free instruction extending on an average througli two weeks 
is given in such subjects as weeding corn, hoeing roots, milking, liay making, 
etc. Wages are paid by the estate for work done that is of value to the farm 
whicii may more than cover the nominal fee for board and lodging. Nineteen 
students, representing women of both the industrial and w'ell-educated classes, 
had completed the two-weeks course, and three a one-week course. It is re¬ 
ported that farmers prefer the well-educated women, although all the women 
placed seem to have given satisfaction. 

Nature-study in Rhode Island, W. G. Vinal {A’ature-Siudij Rev,, 12 {1916), 
An. 6 , pp. 252-262 ).—In this lecture, given in the extension course of the llhode 
Island Normal School, three large phases are distinguished in nature study, 
namely, the plant-animal phase or community nature study, coming in the first 
six grades, the physics-chemistry phase, and the gardening phase—school gar¬ 
dening in the fifth and sixth grades and home gardening or home science in the 
seventh grade, broadening into civic science in the eighth grade. The author 
states that nature study is usually limited to the plants and animals and ele¬ 
mentary science to physics and chemistry. They are both scientific and they 
are both nature study, the only difference being that in nature study emphasis 
is placed on the appreciative side whereas in elementary science the subject 
is placed first He discusses the value of nature study, organization of mate¬ 
rial, method of teaching and aids, such as museums, field trips, illustrative 
material, and exhibits. It is recommended that the material selected include 
the daily problems of science which are met by the pupils, other things and 
that every one should know, and the individual needs of the neighborhood, and 
that the instruction be given by means of illustrations followed by project 
work. 

September nature-study, Anna B, Comstock (Nature-Studj/ Rev., 12 (1916), 
Ro. 6, pp. 280-289, figs. Jf). —^The author outlines nature study topics for grades 
2, 3, 4, and 5 to be used in connection w-itli her Handbook of Nature Study, 

Home school gardens (Agr. (Jaz. Gwmda, S (1916), No. 7, pp. 63S-647, 

2). —This is a collection of articles on the method of conducting home school 
gardens, their inspection, the number of gardens, etc., in the Provinces of Prince 
Edward Island, Nova Scotia, New Brunswick, Quebec, Ontario, Manitoba, and 
Saskatcliew^an. 

[School home gardening] {U. S, Dept. Inf., Bur, Ed., School Home-Garden 
Circs. 1915, Nos. 1, pp. 4; 2, pp. S, pp. S; 4, pp. 2; 1916, Nos. 5, pp. 5, figs. 2; 
6 , pp. 4; 7, pp. 6; S, pp. S; 9, pp. S; 10, pp. 4l 7.1, pp. 14). — ^These circulars, in¬ 
tended to help teachers and garden supervisors, deal respectively with (1) 
Instructions for School-supervised Home Gardens, (2) A Course in Vegetable 
Gardening for Teachers, (3) The Winter Vegetable Garden [in the South], (4) 
Organic Matter for the Home Gardens, (5) Hotheds and Cold Frames for Home 
Gardens, (6) Raising Vegetable Plants from Seed, (T) Plow to Make the Gar¬ 
den Soil More Productive, (8) Planting the Garden, (9) Part Pla 5 "ed by the 
Leaf in the Production of a Crop, (10) A Suggestive Schedule for Home- 
garden Work in the South, and (11) List of Publications for the Use of School 
Home-garden Teachers. 

A brochure on school gardens, H. ,T. Davies (Dept. Land Ree. and. Agr., 
Ihnted Prov. Agra and Oudli, Bui. S4 {1915), pp. 17). —Instructions for school 
flower gardens in the hills and plains of the United Provinces of Agra and 
Oudii, India, are given. 
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Equipment for teacMiig domestic science, Hklkx Kixni:: (Boston: WhlB 
mmb and Barrows, J0J6, pp. pJs. 16, fujs. 2H). — In this revision 

Itl S. E., 2o, p. 393) cliiipters are added on Portable Eqiupioeut for Lectures, 
and New Developments In Honseliold Arts Equipment, ineludliEL? the practice 
house, tlie sciiool apartment, the unit kitchen, and the school lunch room as a 
cooking laboratory. 

Food and nutrition laboratory manual, Isabel Bevieb (Boston: Wliitcoinl) 
mid Barrou'S, 1915, pp. 80). —To this manual, previously noted (E. S. Ih, 20, 
p. 773), considerable new material has been added, and the classification and 
methods of experimentation have been revised on the basis of present knowledge. 

Clothing and health, Helen Kinne and Anna M. Cooley (New York: Tiic 
Matmilkni Co., 1916, pp. TII-\-302, pi. 1, figs. 150 ).—This is tin elementary text¬ 
book, in story form, dealing with elementary processes in sewing, making sim¬ 
ple garments, care and repair of clothing, choosing and wearing clothes, and 
leading textile materials. 


MISCELLA]SrEOUS. 

Program of work of the United States Department of Agriculture for the 
fiscal year 1917, E. H. Bradley {Washington: Govt., 1916, pp. 502). —The pro¬ 
posed activities of this Department are set forth in project form. 

Report of Porto Rico Station, 1915 (Porto Rico Bta. Ept. 1915, pp. 1^5, pis. 
S ).—This contains the organization list, a summary by the agronomist in charge 
as to the general conditions and lines of work conducted at the station during 
the year, reports of the chemist .and assistant chemist, horticulturist, assistant 
horticulturist, plant pathologist, and entomologist abstracted elsewhere in this 
Issue, and a special article entitled A Porto Rican Disease of Bananas noted 
on page 352. 

Twenty-eighth Annual Report of Texas Station, 1915 (Te-itas Bta. Rpt. 
1915, pp. 43, figs. 2 ).—This contains the organization list, a financial statement 
for the federal funds for the fiscal year ended June 80, 1915, and for various 
state funds for the fiscal yenr ended August 31. 1915, and a report of the 
director on the work of the station and the various substations, 

Monthly Bulletin of the Ohio Agricultural Experiment Station (Mo. BuL 
Ohio Bia., 1 (1916), Nos. 10, pp. 289-320; 11, pp. S21-352, figs. 72).—The.se 
numbers contain, in addition to several articles abstracted elsewhere in this 
issue, the following: 

No. 10 .—Influence of Sulphur on Crop Production, hy J. W. Ames .and G. B, 
Boltz, an abstract of Bulletin 292 (E. S. R., 35, p. 220) ; I\lulciung the Aiiple 
Orchard, by P. H. Ballou, an extract from Bulletin 801 (E S. R., 36, p. 40) ; 
and The Ohio Soil Survey, by W. C. Boardman. 

No. il.—Roughages for l^attening Lambs, by J. W. Hammond, an abstract 
of Bulletin 245 (B. S. R., 28, p, 671) ; Producing Mulch Material in xipple 
Orchards, by P. H. Ballou, an extract from Bulletin 301 (E. S. R., 30, p. 40 ) ; 
Observations on the Wheat Harvest of 1916, by C. G. Williams; Pall Steaming 
of Tobacco Plant Beds to Prevent Root Rot, by A. D. Selby, T. Houser, and 
J, G. Humbert; and Problems of the Southeastern Ohio Parmer, by C. W. 
Montgomery. 

Monthly bulletin of the Westem Washington Substation (Washington 
Bta., West. Wash. Bta. Mo. Bnl., Jp (1916), No. 8, pp. IB, figs. 5). —This number 
contains brief articles on the following subjects: Production Costs in Dairying, 
by, H, L. Blanchard; Improve Soils by Drainage, by E. B. Stookey; The Logic 
of the Winter Peeding Schedule, hy Mr. and Mrs. G, B, Shoiip (see p. 373); 
'Spur Blight of Red Baspberrles, by A. Prank; Trap the Moles Now; and 
Winter »School for Parmers. 



NOTES. 


Alabama College and Station.—Dr. J. T. Anderson, professor of cliemistry 
and cliemist for soil and crop investigations, died February 25, at tile age of 
G7 years. Dr. Anderson had been connected with the institution for twenty-nine 
years. Much of his station work had been in connection with the fertilizer 
inspection, but he had also studied for a long time the nutrition of the cotton 
plant and had in progress an Adams Act project on the determination of the 
fertilizer requirements of the soil by analysis of the cotton plants grown on it. 
He had also been studying the factors aitecting the application and insecticidal 
efficiency of arsenicals. He was au early worker in the Association of Official 
Agricultural Chemists and was an abstractor for several years from that as¬ 
sociation for Experiment Station Record, 

Miss Madge J. Reese, state home demonstration agent, and Miss Mary Paxton, 
assistant state home demonstration agent, have resigned. 

California University and Station.—Four-year professional courses in forestry 
and forest engineering have recently been established. A twelve weeks’ short 
course is also being given, beginning January 15, to help practical woodsmen. 
The work includes theoretical training in surveying, log-sealing, timber es¬ 
timating, logging, fire protection, silviculture, forest administration, trail and 
telephone construction, English composition, grazing, and the work of the United 
States Forest Service. 

Arnold V, Stubenrauch, professor of pomology and pomoiogist, died February 
12. Professor Stubenrauch was born in New Orleans, April 2T, 1S71, and -was 
graduated from the University of California in 1S99. In 1901 he received the 
M. S. degree from Cornell University and for the next year was instructor in 
horticulture in the University of Illinois. In 1902 he returned to California, 
serving until 1905 as assistant professor of horticulture. ITor the next ten years 
he was connected with the Office of Horticultural and Pomological Investigations 
of the U. S. Department of Agriculture, for several years vith the studies of 
fruit transportation and storage, and subsequently in charge of the Office 
until his return to California in 1914. He was a member of numerous horti¬ 
cultural and general scientific societies and the author of a long list of imblica- 
tions of this Department, the California Station, etc. 

Professor Stubenrauch was most widely known for Ms studies of the 
handling, transportation, and storage of fruits, which led to important changes 
in methods, especially in California and Florida. He determined the funda¬ 
mental factors imderlying the successful storage of California grapes and dis¬ 
covered the availability of redwood sawdust as a packing material. 

Georgia Station.—R. W, Allen has been appointed assistant diemist, beginning 
February 15. 

Kentucky Station.—L. B. Mann has been appointed assistant in the depart¬ 
ment of animal husbandry. 

American Society of Agricultural Engineers.—The tenth aiimial meeting of 
this society was held at Chicago December 27-29, 1916. 

One of the topics of special interest was the farm tractor. An Inquiry as to 
the Status of Tractors in Nebraska was reported by I^. F. Seaton. Question 
blanks were sent to about 550 owners in all parts of the State, and reports re- 

897 
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from 215 o\vm>rs. I'nf:!vo£*iU?le reiu>rts wevn folbnviMl Ly ]r>rs*>iia! 
interviews, and it was usually 1‘oimcl Unit the o\vuer was either not nuikiug a 
success of any farm woi'k or, while a good farmer, lie was not a niedmiiH! 
and depended upon inexperienced men to handle the tractor. 

Of the total miniber of owners reporting for the period 1012-1916, 6S.0 ])er 
cent considered the tractor a good investment, and of the owners reporting for 
1915-16, 76.5 per cent so considered it. All things considered, the tractor wsis 
thought to he more satisfactory than the horse by 54.4 per cent of the total 
miinfoer reporting, and by 61.1 per cent of those reporting for 1915-16. As to 
the cost of operation and maintenance, 65.8 per cent reported in favor of the 
tractor, Prom the reports made by the total number reporting, it was 
thought that the tractor would not be a good investment on farms under 270 
acres, but the 1915-16 reports indicated 230 acres to he sufSctentlj" large. 

The machines were used an average of 66 days a year. The average lengtl| 
of day was 11.8 hours, with 1.25 hours additional required for oiling and 
general care. The average si2e of tractors was fTom 10.31 to 22.1 horsepower, 
and the average cost of tractors $564.23. The average cost of repairs was about 
$42.50 for the whole year. 

The average width of gang used for plowing was 4.46 ft. or four plows, 
while that used for breaking was 5.2 ft. or about five plows. The rate of speed 
traveled per hour was 2.48 miles for plowing and 2.24 miles for breaking. The 
average amount of fuel used per day for plowing was 26.25 gal., at a cost of 
13.50, and for breaking 40 ga.l, at a cost of $6.96. The amount of lubricating oil 
used per day for plowing was 1.77 gal. at a cost of 87.3 cts.; and for breaking 
2.52 gal. at a cost of $1,25. 

P. N. G. Ki’anich discussed The Tractor’s Eelation to the Farm and its 
Macliinery. It was pointed out that the relation of the tractor to the plow 
is well established and that the plow^s now used are of special design, horse- 
drawn gang plows being used in very few cases. It was considered doubtful, 
however, whether or not the tractor will bring about similar changes in other 
farm draft and belt power machines. Nearly all the seeding and harvesting 
machinery in present use is built in units too small to be used economically 
with the tractor, indicating the necessity of designing this type of machinery 
so that it may be drawn either by horses or by a tractor. The relation of the 
tractor to belt power machines does not necessitate a change in machine design, 
but does necessitate a careful choice on the part of the purchaser as to siiae 
so that the tractor will have ample power to drive the machines at their full 
capacity. The necessity was also pointed out of selecting a tractor and the 
machinery to go with It in sizes that will prove a paying investment on 
the farm in question, and of making sure that this machinery will be used a 
sufficient amount of time during the year to make the proposition a paying one. 

F. B. Greer, in a paper on Developments in Tractor Design, stated that the 
developments during the past season have, been mo.stly in the perfection of 
details. There has been no radical change in the general design of tractors 
and no type on the market has been eliminated because of its unfitness. An 
improvement considered very important by the author is the general adoption 
of a device for clearing the air of dust before it enters the engine cylinder. 
It was stated further that all types of tractor motor may be equipped with 
devices so that kerosene may be burnt successfully, but as a rule the power 
capacity will be about 10 per cent less in burning kerosene than in burning 
gasoline.'' 

In a paper on The Standardization. of Gas Tractor Batings, B. W. Olney 
advocated the universal rating of tractors in terms of belt and drawbar horse¬ 
power and drawbar pull, as previously exxdained (E. B. li, 35, p. 800). 
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(X E. Braosky gave an iiliistrai.ed talk on Fuels for Intei'ual Combustion 
]:]isgiTies, discussing the physical and chemical properties of gasoline and 
kerosene, including a description of the usual methods followed in producing 
gasoline and kerosene from crude oil and the so-called Burton process. An 
i‘vaporatioii test by means of which the percentages of fuel wliicli are evapo¬ 
rated at dliferent temperatures are determined accurately was advocated in 
i)lace of the hydrometer test. 

In a paper on Magneto Characteristics, it was shown by J. C. Zimmerman 
from results of tests of two small gas engines that the heat required in both 
a high tension and make-and-break ignition spark is approximately 0.0025 
calorie. The heat value is considered to be the essential factor in the ignition 
spark, but this heat value must be delivered within a very short period of 
time. The paper dealt further vrith sparks, voltage, timing, and the theory 
c«: eJectromagnetic spark generation, the author’s purpose being to show how’ 
different types of magnetos are designed to produce the kind of spark which 
is desirable for gas engine ignition, 

H. B. Murdock reported on the Drainage of Irrigated Lands, especially as 
practiced at the Montana Experiment Station. The relief and intercepting 
systems of drainage were discussed, and special cases of drainage of seeped 
lands in Illontana described in which the use of the systems noted was illus¬ 
trated. It was brought out especially that the drainage of seeped irrigated 
lands requires more than a simple survey for the i^relirninary work. “ When 
drainage of a tract of land is successfully accomplished the work of reclaiming 
the kind is not jet completed, as the soil of the old swamp needs to be put 
into condition for crops.” “ The question as to whether it wdll pay to drain 
a certain piece of land needs careful consideration -as the expense of reclaiming 
it may be greater than the value of the land; however, it can generally be 
stated that it pays to drain seeped areas in irrigated lands unless the conditions 
are very unfavorable for their successful reclamation.” 

In a discussion of the above paper by O. W. Israelson, results of woi'k re¬ 
ported by the Irrigation Investigations of the U. S. Department of Agriculture 
were reviewed. 

G. W. Iverson presented a paper on Stresses in a Shawver Barn Trass, ex¬ 
plaining methods of graphical and analytical computation of stresses. It 
was shown that this idank truss type of barn frame as usually built sboiild 
be strong enough to withstand a wind blowing at the rate of 90 miles per 
hour. 

Barn Planning was discussed by W. A. Ashby, who took up the independent 
stable, shed, loft, basement, and covered barnyard types of live stock barns. 
The requirements of each type were summarized and translated into figures 
giving data regarding the average unit space and space for doors, windows, 
vent flues, and floors, height of ceiling, and width and length of stall for 
sheep, loose cattle, horses, and milch cows. On the basis of this material a 
concrete example of barn planning was worked out step by step, illustrating the 
points discussed and the application of the data. 

M. L. King presented a i>aper on Hollow^ Clay Blocks for Farm Buildings. 
The development of permanent and fire-proof farm structures as vv'ell as fea¬ 
tures of their design were dealt with, and a standard test for fire-proof farm 
residence construction was proposed, based on the author's experience. 

A paper on Masonry Roofs, based on experimental work at the Iowa Experi¬ 
ment Station, was presented by W. G. Kaiser. The general featiirbs of design 
of a reinforced coiu'rete and hollow tile arch barn roof following the equation 
of an inveiied catenary were discussed. 
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Other papers IndtitltMl Uuit on Oollepie Instruction ifi (Joiierete Construction^ 
hj A. J. B. Curtis, prepared from the standpoint of the teacher; Siiort-eoiirse 
Instractioii In Gas Engines and Tractors, by E. F. Seaton, in Avhicli the 
practice In tills connection of about twelve agricultural and ineclianical col¬ 
leges in the Central "West was outlined; Standardization of Siiroeket Wheel 
Design, by W. F, MacGregor, discussing a paper on the same subject presented 
by P. X. G. Kranicii at the 1915 meeting; Cotton Macliiiiery, by E. iX Gee, 
based on experience at the Texas College; Use of the Tractor on Eastern 
Farms, by H. B. Burr, based on work conducted at the Williamson School of 
Delaware County, Pa.; The Arrangement and Planning of the Farmstead, 
by L. W. Chase and M. G. Betts, who covered in a semi-popular way the 
aju'aiigeruent of farm buildings, lots, etc., with reference to practically every 
ordinary type of farm activity; What Should the Farmhouse Cost, by W. A. 
Ether ton, who presented data collected showing the relation of house rent to 
the weekly income of 7,570 families in 29 cities and the relation of the incomes 
of 1,363 farms in nine States to the cost of the tenant houses thereon; Electric 
Equipment for the Farm by W. K. Frudenberger; and Agricultural Engineer¬ 
ing Bibliography, by H. E. Horton, proposing to add to the generally accepted 
classification of agricultural engineering three more divisions, namely cul¬ 
tural, statistical, and economic. 

E. M. aierwine presented the report of the farm power machinery committee. 
This consisted of a report of tests on the power requirements of two corn 
grinders, three alfalfa grinders, two silage cutters, and a corn busker and 
shredder. 

The committee on farm power, L. F. Seaton chairman, reported tests on 
the compaction of soils clue to the use of tractors, made by the agricultural 
engineering and agronomy departments of the University of Nebraska. The 
tests were conducted on stubble and freshly plowed land of fine sandy loam soil, 
wliich at the time was In very dry and compact condition. Pour types of 
tractor were used, namely, the light-weight four wheel, the drum drive, the 
caterpillar, and the heavy-weight four-wheel types. Samples of soil were 
taken to a depth of 6 in. and sometimes to a depth of 12 in. to determine the 
weight of the soil in a given volume of space iu places where the tractor 
had passed over. The results showed that very little packing of the soil 
occurred in stubble ground, and in several cases the ground was looser aftei' 
the tractor had passed over It than before. This is tentatively attributed to 
the grouters and the slipping action of the wheels. There was considerably 
more packing when the moisture content of the soil was higher. 

W. P, MacGregor reported the progress of the activities of the committee on 
tractor ratings. 

I. W, Dickerson presented the tentative recommendations of the standards 
committee on the standardization of the ratings and specifications of low 
voltage farm electric lighting plants. These consisted essentially of sugges¬ 
tions as to the information which manufacturers of farm electric lighting 
plants slicmld give in their ratings and specifications. 

The report of the committee on sanitation included among other matters 
a review of about 95 x*eports on the purification and disposal of rural and farm 
sewage and on farm and rural water supplies, obtained during the past year 
from various sources. 

Other committees reporting were those on farm structures, tractor demonstra- 
tlims, tractor, ratings, irrigation, and drainage. 

E. B. McCormick of the Office of Public Rodtls and Rural Engineering ,of this 
Department, was elected president' for the ending year. C. K. Shedd of the 
Iowa College continues as secretary-treasurer."*' 
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The annual agricultural appropriation act continues to be a docu¬ 
ment of wide public interest. It constitutes an epitome of the or¬ 
ganization and mechanism of the Federal Department of Agricul¬ 
ture and reveals its many and intimate relations with the daily life 
of the whole American people. In a sense it is an indicator of cur¬ 
rent opinion as to the most pressing problems of American agricul¬ 
ture and the ways in which an institution of this sort may be expected 
to aid in solving them. It furnishes a convenient measure of the 
Depai^tment’s progress from year to year, as well as a forecast as to 
its activities and lines of development in the months to come. 

The latest of these acts, covering the fiscal year ending June 30, 
1918, was signed by President Wilson March 4, in the closing hours 
of the Sixty-fourth Congress. It was thus enacted only a little over 
six months subsequent to the belafed measure for the current fiscal 
year; yet it is much more than a mere routine extension of it. Unlike 
the former act, it contains comparatively little general legislation 
and inaugurates no single project of outstanding prominence, but it 
increases a large number of the allotments for the Department’s work 
and afford-s scope for its development in a number of important Vvmys. 

Many of the enlarged appropriations are to provide for its in¬ 
creased administrative and regulatory activities, and for the growth 
of such enterprises as the cooperative demonstration work in the 
Northern and Western States, the market news service, the develop¬ 
ment of dairying and animal husbandry, additional soil surveys, and 
the improvement of the National Forests. It materially enlarges the 
fimds for the combating of a number of serious pests and diseases 
of animals and plants, notably tuberculosis, hog cholera, doiiriiie, 
the pink bollworm of cotton, citrus canker, and white-pine blister 
rust. It provides additional funds for fiber-plant and cereal studies, 
biological studies of food and drug products, studies of the relative 
utility and economy of agiicultural products for food, clothing, and 
other purposes in the home, and for various other projects. 

The act converts the Office of Markets and Kiiral Organization 
into the Bureau of Markets, and contains a new item of $50,000 
authorizing the bureau to investigate the handling, manufacture, 
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and distribution of agricultural food products, with special ref¬ 
erence to the manipulation of markets or the control of food sup¬ 
plies. The Secretary of Agriculture is empowered, in the discharge 
of the duties required by the act relating to the Bureau of Markets, 
to administer oaths, examine witnesses, and call for the production 
of books and papers. The establishment of an additional experi¬ 
ment station in Alaska and of a weather bureau station at Green¬ 
ville, South Carolina, are authorized. Provision is made for a 
$75,000 laboratory building on the Department’s experimental farm 
near Arlington, Virginia, as permanent quarters for the testing and 
research work of the Office of Public Eoads and Kiiral Engineering. 
The act also contains authority to purchase 150 acres of land at 
Chico, California, in connection with the plant-introduction work, 
and about 600 acres for the Morgan Horse Farm near Middle- 
bury, Yermoiit, 

The Plant Quarantine Act of 1912 is amended in two important 
particulars. The Secretary of Agriculture is now given discretion¬ 
ary power to quarantine any State or Territory when in his opinion 
such quarantine is necessary to prevent the spread of a dangerous 
plant disease or insect infestation. The scope of the quarantine 
itself is broadened hj the inclusion of stone or quarry products or 
any other article deemed capable of disseminating a dangerous plant 
disease or insect infestation. 

The appropriations carried in the new act aggregate $25,929,113. 
This is an apparent decrease of $1,019,739 over the total in the cur¬ 
rent act, but if comparison is attempted between the two fiscal years, 
allowance must be made for the sum of $2,000,000 appropriated in 
the act for the fiscal year 1917 for purchases of land under the Appa¬ 
lachian Forest Eeserve Act but not to be expended until the follow¬ 
ing fiscal year. If the aggregates are corrected accordingly, the 
appropriation available for 1918 becomes $2,980,261 in excess of tliat 
for 1917, or slightly over eleven per cent. 

The new act also carries another increase, in common with several 
other appropriation acts for the support of other branches of the 
government, in the form of an indefinite appropriation of such 
amount as is necessary for additional compensation during the fiscal 
year of certain' full-time employees of the Department. Those re¬ 
ceiving less than $1,200 per annum are gi*anted a salary increase of 
ten per cent, and those receiving from $1,200 to not more than $1,800, 
one of five per cent. Persons receiving a part of their salaries from 
outside sources under cooperative arrangements with the Department 
are not included in this provision. It is estimated that about 12,0.00 
of the more than 17,000 employees of the Department will be affected,' 
and that approximately $900,000 will be expended for this purpose. 
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Taking up the allotments of the various bureaus and offices in 
turn, that of the Weather Bureau is $1,788,140. An increase of 
$ 30,880 is granted to provide for the normal growth of the service; 
$10,000 for the studies of the efficiency of various methods of frost 
protection for the benefit of orchardists, truck growers, and others; 
and $10,000 for additional equipment for storm warning towers on 
the Gulf coast. 

The appropriations directly allotted to the Bureau of Animal 
industry aggregate $3,555,826, but this is, as usual, supplemented by 
the permanent appropriation of $3,000,000 i^er annum for meat in¬ 
spection and other funds pxwuded elsewhere in the act. The total 
corresponding allotment for the cuiTent year is $3,020,746, so that 
the increase is considerable—in fact, one of the largest provided 
for any bureau. 

The inspection and quarantine work of the bureau against animal 
diseases receives $628,280, an increase of $103,500. Of this amount 
$75,000 is expected to be used for the development of methods for 
eradicating tuberculosis in live stock, testing on a larger scale meth¬ 
ods which have proved successful in controlling the disease in small 
areas. It is also planned to use $25,000 in the inspection and super¬ 
vision of the disinfection of infected hides, wool, and other animal 
by-products, with the view of preA^enting the introduction of danger¬ 
ous diseases from the iieiv sources of supply instituted by the Europ- 
pean war. The remaining increase is to meet the enlarged demand 
for tuberculin and blackleg vaccine. 

A slight extension of the field hog-cholera campaign is provided 
for by an increased appropriation of about $15,000, the total for this 
purpose being $210,000. There will also be available $172,240 for 
the enforcement of the virus-seriim-toxin proAUsioiis of the act of 1913 
and $32,060 for research Avork. The doiirine appropriation is in¬ 
creased from $75,000 to $99,000, of Avhich $50,000 is made immediately 
available. This infection has been found to be prcAUilent over a Avider 
area than Avas at first anticipated. 

The. tick eradication campaign is given $631,560, of wdiicli $50,000 
may again be used for live stock and dairy demonstrations in co¬ 
operation wdth the States Eelations Service in areas freed of ticks. 
It is of interest to note that during the past year 16,281,185 inspec¬ 
tions were made of cattle for ticks; that 12,662 cattle dipping A-ats 
Avere in operation under Federal or State supervision; and that 31,358 
square miles of territory were released from quarantine because of 
the eradication of the disease. 

The allotment for investigations of animal diseases is $134,600,, of 
which $50,000 may be used for contagious abortion. The emergency 
appropriation for the eradication of foot-and-mouth and similar con- 
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tagioiis diseases is reduced from $15250,000 to $1,000,000, plus any un¬ 
expended balance ‘remaining from the fiscal year 1916. 

The supplemental appropriation for meat inspection is $501,620, 
a net increase of $141,600 over the funds for the current year. This 
will provide for the supervision of some additional establishments 
and of iiew^ departments being added to existing plants. 

The recent noteworthy increase of interest in dairying is reflected 
in an enlargement of the appropriation for that work by $117,020, 
or to a total of $378,930. It is proposed to extend especially the 
studies and demonstrations of dairy farming; the promotion of 
dairy manufacturing through creameries in the South and cheese 
factories in the South and West-; dairy research; the market-milk 
studies, including dairy sanitation, extension work, and problems in 
milk-plant management; and to begin a campaign to improve the 
character of dairy products produced and consumed on the farm. 

The allotment for animal husbandry is increased $81,080, the 
total for this purpose being $277,580. More attention is to be given 
to farm sheep, notably in the Middle West and Eastern States, 
including studies and demonstrations in cooperation with the States 
Eeiations Service and the agricultural colleges. A grant of $12,280 
is also included for the equipment of the United States sheep experi¬ 
ment station in Fremont County, Idaho. Studies of beef production 
in the corn belt in cooperation with the Office of Farm Management 
are contemplated, and the extension of the pig club and poultry club 
work is planned for several additional States. 

The special appropriation of $60,000 for experiments and demon¬ 
strations in live stock production in the cane sugar and cotton dis¬ 
tricts is continued, as is also that of $4-0,000 for somewhat similar 
work in the semiarid and irrigated districts. The first-named project 
is being carried on largely in cooperation with the State of Louisiana, 
and the experimental work tluis far has been mainly with forage-crop 
production, cattle feeding, and mule raising. Under the second, 
project buildings and equipment are being provided at Ardmore, 
South Dakota, and Huntley, Montana. 

A,large increase is also granted for the Bureau of Plant Industry, 
its total rising from $2,537,120 to $3,143,630. This increase is mainiy 
for the combating of plant diseases, especially citrus canker and 
white-pine blister rust. For the citrus-canker campaign $180,000 
additional is provided, making $430,000 for the purpose. The in¬ 
crease is immediately available, while it is made discretionary with 
the Department as regards the remaining $250,000 to require con¬ 
tributions of an equal amount from other sources. A similar ar¬ 
rangement is made with regard to the, $300,000 appropriation for 
white-pine blister rust, half of which is made immediately available 
and the remainder contingent, in the discretion of the Department, 
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upon equivalent outside contributions. No part of the appropria¬ 
tion for either disease may be used in pa 3 mierLt for trees or other 
property injured or destroiled. 

Small increases are also provided to combat several other diseases, 
notably root rot and similar tobacco troubles, Stewart’s disease of 
sweet corn, a new bacterial disease of wdieat, cranberry rot, and 
some of the diseases of prunes, cherries, pecans, watermelons, to¬ 
matoes, lettuce, celery, beans, and alfalfa and other forage plants. 
Provision is also made for the organization of a plant-disease sur¬ 
vey of the United States, with an allotment of $10,000. Work 
under this line has hitherto been conducted incidental to the vari¬ 
ous special inquiries in progress, and it is hoped that this centraliza¬ 
tion will assist in the estimation of the economic importance and dis¬ 
tribution of plant diseases, the discover}^ and identification of new 
fungi, the supplying of material to investigators, and in similar ways. 

The allotments for crop acclimatization and fiber-plant investiga¬ 
tions have been combined and carry a total appropriation of $82,510. 
Of this amount at least $7,500 is to be used for experiments with 
cotton seed interbreeding, and $25,000 is for studies of the feasibility 
of increasing the production of hard fibers, particularly in the 
Philippine Islands. The item for testing and breeding fibrous plants, 
with special reference to paper making, has been increased $5,920 in 
order to provide for tests of flax tow as a paper-making material. 

The sugar-plant studies have been enlarged to include work with 
sorghums. There is a net increase of $9,000 in this allotment w^ich 
will be used for an economic and technical investigation of the status 
of the sorghum industry, for extending the experimental work with 
cane sirup, and for special studies in the control of the sugar-beet 
nematode and curly-top disease of sugar beets. 

Other increases for the bureau include $22,000 for cereal investi¬ 
gations, $5,000 for a study of the biochemical basis of disease im¬ 
munity in plants, $6,600 for additional work on the agricultural sig¬ 
nificance of nematodes, $3,000 for seed testing, $4,500 for developing 
methods for decreasing the losses of tobacco resulting from weather 
conditions, $5,000 for promological studies with a special allotment 
for work with pecans, and $7,500 for the further development of the 
Arlington Experimental Farm. 

The foreign seed and plant introduction work receives a net in¬ 
crease of $23,000, of which $8,500 is for developing methods for the 
protection of new plant introductions; $4,500 for improving the facili¬ 
ties at the field stations at Miami, Florida, and Chico, California; 
and $10,000 for establishing an additional station at Bellingham, 
Washington. The Congressional seed distribution is continued on 
the customary basis, with an allotment of $243,720. 
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The appropriations for the Forest Service, as usual, are greater 
than those of an}- other bureau, aggregating $5,712,275, with $100,000 
additional for cooperation with the States in fire protection work 
under the Appalachian Forest Eeserve Act. As previously noted, 
there will also be available for expenditure during the fiscal year 
1918 the $2,000,000 provided for land purchases in the appropriation 
act of the current year. 

The bulk of the appropriation is to be utilized for the adminis¬ 
tration, protection, and development of the National Forests, which 
it is of interest to note returned in receipts for the fiscal year 1916 
a total of $2,823,540.71. There are a number of increases in the funds 
for adiiiinistrative work, and the allotment for permanent improve¬ 
ments has been increased from $400,000 to $450,000. This will be 
used in particular for additional fencing and similar improvements 
with a view to increase the stock-carrying capacity of the ranges. 

The experimental work of the Service is provided for much as 
usual, with an increase of $5,000 to extend the grazing and range 
studies, and a net increase of $25,000 for the studies of forest prod¬ 
ucts and the demonstration of the results on a commercial scale. 

The Bureau of Chemistry receives $1,200,591, of which $623,521 
is allotted for the enforcement of the Food and Drugs Act. Author¬ 
ity to establish standards of the strength, quality, or purity of 
articles of food and certain drugs was refused. 

Most of the lines of work of the bureau are continued unchanged. 
A new item of $7,000 is inserted providing for a study of methods 
for the manufacture of table sirup, which work has heretofore been 
carried on under a special allotment of $4,000 from the Bureau of 
Plant Industry. The bureau is instructed to study methods of de¬ 
termining maturity in fruits and vegetables in cooperation with the 
Bureaus of Plant Industry and Markets. 

The Bureau of Soils is granted $363,735, plus any unexpended bal¬ 
ance from the $175,000 appropriation of the current year for ex¬ 
periments and demonstrations of methods of obtaining potash on 
a commercial scale. There is an increase of $30,000 to extend the soil 
surveys, as |>revioiisly noted, and one of $5,000 for additional chemi¬ 
cal work and studies of the liming of soils. 

There is an increase of $62,600 for the Bureau of Entomology. Of 
this amoimt, $25,000 will be used for investigational work relating to 
the cotton boll weevil, and lesser amounts for special studies of the 
Hessian fly, chestnut weevils, insects affecting pecans and other nuts, 
for the control in cooperation with the Bureau of Plant Industry of 
insect carriers of plant diseases, and for enlarging the work on in¬ 
secticides. The establishment of a field laboratory in the Ozark 
Mountain region in Arkansas and a field station in one of the New 
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England States in connection with work on the apple-tree tent 
caterpillar is also contemplated. The gipsy and brown-tail moth 
campaign is again allotted $305,050, but the provision with reference 
to the manner of establishment and maintenance of quarantines 
against further spread is made to conform with the provisions of the 
Plant Quarantine Act. The appropriations for the bureau as a whole 
aggregate $931,480. 

The Bureau of Biological Survey receives $092,0705 a net increase 
of $13,840. This will permit of a more complete enforcement of the 
Lacey Game Act, and provide for additional protection of some of the 
seventy Federal bird reserves and five large-game preserves. There 
is a decrease of $5,000 in consecjuence of the completion of the in¬ 
quiries as to the diseases of wild ducks in Utah. The authority to 
destroy predatory animals is extended to include those which prey 
upon wild game. 

The total appropriation for the States Eelations Service is 
$3,107,660. This is an increase of $137,980, of which $105,200 is to 
extend the farmers’ cooperative demonstration work in the States out¬ 
side the cotton belt. This will enable the Department to stimulate the 
development of the county-agent work, the boys’ and girls’ club work, 
and the farm-management demonstrations, and make possible a con¬ 
siderable extension of the wmrk with farm women. 

There is also an increase of $12,000 for the Alaska Experiment Sta¬ 
tions, of wiiich $10,000 is made immediately available for the estab¬ 
lishment of an additional station in the Mataiiiiska Valley on the line 
of the ne^T Government railroad. An amendment autliorizir.g a sub¬ 
station for experimental work with fruits and vegetables in some suit¬ 
able location in Porto Sico w^as adopted by the Senate, but eliminated 
in conference. 

The allotment for the Office of Home Economics is increased from 
$24,220 to $35,000. The work of this office, which deals wuth the 
utilization of agricultural products for food, clothing, and other 
purposes in the home, has hitherto been quite largely with food 
questions, but it is now hoped to broaden its scope to meet the 
constantly increasing demand from teachers and housewives for 
studies of household management and equipment. Opportunity wull 
also be afforded for additional wmrk with various cereal products, 
green vegetables, the canning of meats in the home, etc. 

The reiiiaiiiing lines of work of the States Eelations Service are 
provided for substantially as at present. An increase of $10,000 is 
granted for administrative expenses, in consequence of the increase 
in the funds under the Extension Act from $1,080,000 to $2,080,000. 
The allotments and authority of the Department with reference to 
82992 ^— 17—2 
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the State experiment stations are continued iiiiciiaiiged. TlisC cooper¬ 
ative demonstration work in the cotton belt receives $6595S;60j and 
the work with fM’iners’ institutes and agricultural schools $20,600. 

The act appropriates $701,600 for the Office of Public Roads-aiid 
Rural Engineering as compared with $599,200 for the current 
Of this increase $75,000 is for the erection of the laboratory building 
already noted, and $5,000 for an extension of the studies of miscel¬ 
laneous rural-engineering problems. The remainder will be used to 
meet the increased demands for studies of road management and road 
materials in connection with the Federal-aid Road XqL The appro- 
priaticns under this act for the year will aggregate $10,000,000, of 
wdiicli $300,000 may be used by the Department for the administra¬ 
tion of the act, and with $1,000,000 additional for the construction of 
roads and trails in the Rational Forests. 

The new Bureau of Markets receives $1,718,575, which nearlj?' 
doubles the allotment to the Office of Markets and Rural Organiza¬ 
tion in the act for the current year. A considerable part of this in¬ 
crease, however, is due to transfers to the Bureau of duties hitherto 
not specifically assigned to it. Among these are the grain standardi¬ 
zation studies transferred from the Bureau of Plant Industry and 
increased to $106,590. There is also $519,140, a net increase of 
$271,340, for the enforcement of the United States Grain Standards 
Act; $59,020 for the United States Warehouse Act; $98,600 for the 
United States Cotton Futures Act; and $4,000 for the act of August 
31, 1916, to fix standards for Climax baskets and other containers 
for fruits and vegetables. 

A net increase of $71,000 is provided for the market news service 
as to fruits and vegetables, of which $40,000 is made immediately 
available for work with crops in transit' during the present fiscal 
year. There are also small increases for the market reports on live 
stock and meats, the studies of market grades and standards, the cot¬ 
ton standardization work, and for cooperation with the States in 
marketing studies and demonstrations. 

The allotment for the Office of Farm Management is increased 
from $225,810 to $305,810, thereby allow-ing for a further extension 
of the farm-management surveys and the enlargement of some of the 
survey units. An item of $5,000 carried for several years for studies 
of the utilization of logged-off lands is omitted. 

An inciease from $75,000 to $125,000 is provided for the Federal 
HorticulturafBoard, which administers the Plant Quarantine Act, to 
prevent if possible the introduction of the pink bollworm of cotton. 
This serious'pest lias recently been discovered in the Laguna district 
of Mexico and its dissemination is feared through importations of 
cotton and cotton seed from that country. Strict quarantine pro- 
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visions are authorized, as well as control measures in cooperation with 
the States in case infestation occurs. 

The work of the remaining branches of the Department is con¬ 
tinued on substantially the present basis, both as to funds and lines 
of work. The Bureau of Crop Estimates is granted $328,452, an 
increase of $7,016, mainly for the employment of additional field 
agents and specialists in truck and fruit crops. The Office of the 
Secretary receii*es $412,010, in addition to the allotment of the Office 
of Farm Management already noted; the Division of Accounts and 
Disbursements, $44,920; the Division of Publications, $213,990; and 
the Library $50,160. The Department is granted $112,500, an in¬ 
crease of $7,500, for the enforcement of the Insecticide Act; $50,000, 
an increase of $10,000, to continue and extend the demonstration work 
on reclamation projects, and $137,500 for miscellaneous expenses. 
The allotment of $143,689 is made for rent of buildings in the Dis¬ 
trict of Columbia, an increase of $ 20,000 over the present appropria¬ 
tion, and a joint Congressional committee is authorized to investigate 
the rental situation in Washington and the estimated cost of con¬ 
struction of sufficient Government-owned buildings to meet the De¬ 
partment’s needs. 

Among minor items of legislation not hitherto mentioned, the 
Department is authorized to loan, rent, or sell copies of its moving 
picture films, giving preference to educational institutions or asso¬ 
ciations for agriciiltiiral education not organized for profit. The 
President is authorized to extend the usual invitation to other nations 
to participate in the 1918 meeting of the International Farm Con¬ 
gress, which is expected to be held at Peoria, Illinois. 


In a discussion of the appro|)riation act as a mediimi for Federal 
aid to agriculture, the fact should not be lost sight of that increas¬ 
ingly large sums are now available in other ways. Thus, wffiat are 
knowm as the permanent and indefinite appropriations for the Depart¬ 
ment aggregate for the fiscal year $17,235,000, or nearly three-fourths 
as much as the total carried in the act itself. The largest sources, 
namely, the Federal-aid Road Act, the meat-inspection provision, 
and the Extension Act, have already been referred to, the remaining 
funds being chiefly for payments to the States as their quota of the 
receipts from National Forests. There is also the appropriation for 
the Department printing and binding, this year aggi'egating $600,000, 
which is carried in the appropriation bill for simclry civil expenses, 
not yet enacted for the fiscal year 1918. 

Of the Federal funds expended outside the Department, the usual 
appropriation of $2,500,000 will be available for agricultural educa¬ 
tion under the Morrill and Nelson acts, as vrell as the smaller grants 
for the rural education pvork for the United States Bureau of Edu- 



410 


EXPERIMENT STATION RECORD. 


CVol. 36 


catioiij demonstration work among the Indians, the iiiaiiiteiiance of 
the Federal Farm Loan Board, and the payment of tlie cotintryls 
quota toward the support of the International Institute of A„griciil- 
tiire. To these has recently been added another largi^ permanent 
enterprise through the passage of the Vocational Education Act. 
This measure, signed by President Wilson February 2;,^ ItUA, car¬ 
ries among other allotments an appropriation for tlie iiscal year iUbS 
of $500,000 for cooperation with the States in secondary cilueatioii 
in agricultural subjects, and an additional amount for the training of 
teachers, supervisors, and directors. It is hoped to present a suiii- 
iiiary of this important law in a subsequent issue. 

Because of the indefinite nature of some of the appropriations, the 
precise total of the Federal funds for the benefit of agrimdture dur¬ 
ing the year under review can not be predicted, but it is l)elieved it 
will approximate $50,000,000. Not all of this vast sum, it should be 
remembered, is expended exclusively for agriculture, for largo sums 
are devoted to regulatory functions of direct service to the public 
as a whole. Yet it is an imi)ressive showing, especially wdien it is 
recalled that it is a virtual doubling of the figures of even five years 
ago. The expansion in lines of work is even more significant, and 
indicates the broadened conception of the term agriculture and the 
legitimate field of the Federal Government in its devclopnient. 

Progress has, of course, been espcciallj?' noteworthy along extension 
lines and in attention to the problems of distribution. From this 
point of view, perhaps the most significant feature of this periotl is, 
as was said by Assistant Secretary Vrooinan of the Department in a 
recent article, ‘^Hhat the Federal Government at hist is meeting tlie 
farmer at least halfway, and has manifested not merely a williuguess 
but a friendly desire to cooperate with him in tlie I'uture in airy con¬ 
structive work that looks to the building up of our national pros- 
" perity on the basis of a permanently prosperous agriculture,” 
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Chemical calculations, R. H. Ashley (New York: D. Van Yostrand Co., 1915, 
pp. X+^76').—The author has written this text-hook for the needs of the student 
who will later find occupation in chemical laboratory work. The topics dis¬ 
cussed are as follows: Ratios, approximate nuiiibers, interpolation, heat, spe¬ 
cific jL^Tuvity, gas calculations, calculation of atomic weights and formulas, 
gravimetric analysis, volumetric analysis, and use of specific gravity tables and 
acid calculations. IVIany original problems are given in each chapter relating 
to the subject matter discussed. 

Chemical constitution and physiological action, L. Spiegel, trans. and enl. 
by 0. Litkdeking and A. 0. Boylston (Neiv York: D Va7i Nostrand Co., 1915, 
pp. ?‘+i55).—This volume discusses the relation between chemical constitution 
and physiological action under the headings of general considerations, inorganic 
compounds, organic compounds of the aliphatic and aromatic serie.s, and nitro¬ 
gen compounds. 

The specificity of proteins and carbohydrates in relation to genera, species, 
and varieties, E. T. Reichert (Anier. Jour. Bot.j S {1915), No. S, pp. 91-98 ).— 
This article briefly reviews the material i)reviously noted (E. S. R., 31, p. 804). 

It is indicated that through these studies a strictly scientific basis for the 
classUication of plants and animals has been found. “ There are manifestly 
certain striking applications that are of the greatest fundamental importance 
in tlie study of phylogeny, mutations, reversions, sex, malformations, phenomenu 
of heredity in general” The discovery of the existence of highly specialized 
stereoisomers has revealed the most reinarkalile and unsuspected phenomena of 
living matter, and one which leads directly to the constitutions of various forms 
of protoplasm and the pecaiUarities of vital phenomena tluit are dependent on 
tliese differeuc(js. 

The physiological relation of plant carotinoids to the cax'otinoids of the 
cow, horse, sheep, goat, pig, and hen, L. S. PALMKii {Jour. Biol. Ghem., 27 
(1916), No, 1, pp. 27-~S2). —In eontiniiatiou of the work previously noted (K. S. 
II,, ill, p. 273) the author reports the results of a study of the carotinoids in 
various animals. 

It is concluded that a definite physiological relation exists in ail species of 
animals between the pigmentation of tissue fat with cai*otinoids and the 
presence of these pigrneals in the blood serum. Those species whose tissue fat 
is colored with carotinoids (cow, horse, and hen) carry the pigments in the 
blood Mcruni. Species whoso tissue fat is characterized by being colorless 
(swine, sheep, and goat) carry only insignificant traces in the blood serum 
even under the most favorable conditions. 

An abundance of carotin in the blood serum and in the tissue fat is not 
ileemed a siiecifie characteristic of the ruminant.s, as is indicated by its absence 
from the blood serum and tissue fat of sheep and goats and its presence la 
the horse. 


411 



412 


EXFEEIMENT STATION EEOORD. 


C¥oL 36 


The reaction between amino acids and carbohydrates as a probable cause 
of biimin formation, M. Ij. Hoxas (Jour, Biol. Ghcni.^ 27 (19.16) ^ A'o. i, pp. 
71-93). —From a study of tiie effects of various aiuirio acids and, csirbohy^trsites 
as a factor in liiimiu forniatien during?: tlie bydrolysis of proteins, Uie autiior 
found that alatiin, leuciii, phenykdanin, and ^liitaminie acid are not Importaiit 
factors in luuiiiii fonoalioiu rroliii may, iiowever, be involved in tiu‘ iuiinin 
formation under certain conditions. In digestion with 20 I'xu' cent liydro- 
cliloric acid plus sugar the proportion of nitrogen disappearing niul resi>c>nsll)le 
for hiimin formation was for tyrosin, 15 per cent; cystin, 8.1; arginiri, 2,88; 
lysin, 2.62; bistidin, 1.S4; axid tryptophan, 71 per cent. Xylose and fructose 
were generally more reactive than glucose. 

Arginin, liistidin, and lysin reacted with sugars more readily in weak acid 
or aqueous than in strong acid solutions. Arginin, histidin, and tryptophan 
reacted with a loss of their amino nitrogen, but tyrosiix and cystin reacted 
without any such loss. It apx)ears thus that it is not the amino groui) of either 
tyrosin or cystin that reacts with the carbohydrate to form melanin, but 
probably the Oil group in the former and the sulphur linking in the latter. 

A possible mode of reaction between the amino acids ami the carbohydrates 
or some degradation product is suggested. 

Experimental results are .submitted in detailed tabular form. 

Tyrosinase and deaminization, K. Schweizkb (Ti/rosinase et l)6saminaii(m. 
TheBis, Univ. Geneva, Inst. Bat., No. 573 (1916), pp. ii7).—The study reported 
is considered under the following topics: History, distribution, preparation, 
properties, action, constitution, and synthesis of tyrosinase; general considera¬ 
tions of deaminization; deaminization by tyrosinase; deaminization by 
tyro.sinase in ilie presence of phenol; deaminization by tyrosinase in the pres¬ 
ence of chlorophyll; and deaminization under anaerobic conditions. 

It is concluded that deaminization i.s not necessarily produced by hydrolytic 
enzyms, but very readily by oxidases, tyrosinase in particular. Tlu^ existence 
of hydrolytic deaminases is rendered highly ixroblematical. ^hie cleax'uge prod¬ 
ucts of deaniluizatioiis by tyrosinase are ammonia, carbon dioxid, and a, 
fatty acid with one less carbon atom than the original substrate. In tlie animal 
organism tyrosinase is active in the formation of urea l)y tht^ d(\gi’adnii(>u of 
polypeptids and amino acids, not through simide hydrolysis hut by oxidailou. 

A complete list of references to the lilerature cited is inelud«‘d. 

The chymase of Solaiium elaeagnifolium.—A i)relimiiiary note, A. IUhkvn- 
SKY (dow. Biol, ahem., 27 {1916), No, 1, pp. 163-105)--mm auflmr has found a 
chymase in B. ehniiniifolHun (white iiorse netllel tlu' properties of wdiieU agmed 
ill general with those of other vegetable cliyumses. K. coagulales iMfipKi nafut'al 
milk without the addition of calcium chlorld, i.s moro reslslant fo luad; limn 
reiinln, and obeys the enzym laws in general. 

The possible adoption of the enzym prepaimtion l)y cljee.s{‘ nmlau's ns a sub¬ 
stitute for rennet extract is indicated and will be furtl\er studied. 

The preparation and properties of lead-chlor arsenate, artificial niimelitc. 
C. C. McDonnell and C. M. Smith (A^nar. Jour. aS'cl, 4 . ser., 42 (HUH), No. ifj.s*, 
pp. 139-145, pps. 2). 

Methods for chemical and microscopical diagnosis, h\ A. S'I'ESNsma 
(Methoden der Ohemisehe eu Microscopisehe IHagnmlich. /Imslenlom: NvhvG 
tema d Ilolkema, 1915, 8. ed., rev, and enl., pp. 757).—This volume^ outlines 
methods for the examination of urine, urine seiUnKuit, l)lood, gastric conteiils, 
feces, sputum, pm, exudates and transudates, cerelu’o.splnal Iluid, siumm, milk, 
specimens of hair and epithelial ti.ssue, and concretions, and Ineliidas uofes 
on the medico-legal examination of such material. Only thosi' mefhods wbbdi 
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have been fonncl to be perfectly reliable and comparatively simple to manipulate 
are described. 

A new type of extractor, ,T. B. McNaie {Jour. Indus, and Engin, Ghem., 8 
(1916)^ No. 9, p. 838, fig. 1). —An original type of extractor which has been used 
siicees.sfiilly in extracting plant material with 86“ Banmg gasoline and Its ma¬ 
nipulation are described in detail. 

A comparison of the relative efdciency of laboratory reflux condensers, 
M. V. Doveb and J. W, Maeden {Jour. Indus, and Engin. Chom., S (1916), No. 
9, pp. SS4-836). —From a critical examination of the efficiency of various lengths 
of Liebig, AlUhn, spiral, Hopkins, Davies, and Friedrichs condensers it has 
been demonstrated that in order to obtain comparable results the rate of drop 
back of the liquid must be in aiiproximately equal weights per second. For such 
a condition it is necessary that the condenser tube be beveled so that the drop 
returns from one point only. The rate of boiling has very marked influence 
upon the efficiency of the condenser, as well as the bore and the narrowing at 
the tip or constriction anywhere in the tube. Such conditions tend to cause 
choking and con.sequently disproportionate great loss. For low boiling liquids 
the length of the condenser is a factor in its efficiency, especially in the Liebig 
type. 

“ In experiments where a long condenser can be conveniently used, the Liebig 
seems to be preferable, because it is a much less costly condenser and can be 
('jisily cleaned. Where a short condenser is required, the Friedrichs seems best. 
The short Liebig or Allihn can be used to advantage only when the rate of con¬ 
densation is not greater than from 2 to 3 drops per second, or when some means 
is used, such as a glass-wool plug in the top of the condenser or a test tube 
inverted over the top of the condenser, to prevent too rapid a caiTying away of 
the vapor by air currents.” 

Extending the usefulness of a shaking machine, R. M. Chapin and .1. M. 
ScHAEFEB (Jour. Indiis. and Engin. Chem., 8 (1916), No. 10, pp. 921, 922, fig. 
1). —The authors describe fittings which can be applied to a flask-shaking ina- 
diine so that the machine can be used as a sieve shaker and a shaker for liquids 
in various other forms of containers. 

Aeration method for ammonia, B. S. Davisson, E. R. Aelen, and B. M. 
SiTTBiTLEFiELi) {Jouv. Indus. and Engin, Chem., 8 (1916), No. 10, 2>p. 896-899, fig. 
i) .—Experimental data are reported by the authors from the Ohio Experiment 
Station wliich show that ammonia can be determined by aeration over mag¬ 
nesium oxUl. 

The Folin tubes were found to be of little value at the rate of air flow (1,080 
liters per hour) used in the experiments reported. For complete absorption of 
tlie lil>erated ammonia an absorbing tower in which the air could be completely 
scniblied while passing through the absorbent was necessary. A modified tower 
with which complete absorption of rather large quantities of ammonia was 
possible in 2.5 hours is described. 

The use of considerably smaller quantities of magnesium oxid than are com¬ 
monly recommended w^as found to yield as satisfactory results. 

It is indicated that a standard method of measuring the rate of aeration 
slioukl be adopted so that results from various sources may be comparable. 

Does vanadium interfere with, the determination of phosphorus in soils 
when the phosphorus is weighed as magnesium pyrophosphate? R. A. 
OoRTNEB and W. M. Shaw (Soil Eci., 2 (1916), No. 3, pp. 299-304). —A series 
of phosphorus determinations, using soil solutions to whidi known amoimts of 
vanaxliiiin were added, the phosphorus being weighed 5is pyropliosphate after 
standing for 24 hours, are reported in detail. In no instance was any appre- 



414 


EXPEBIMEKT STATION EECOBD* 


CVoL 3(5 


ciaMe interference by vanadium observed. Tlie titra metric metliod for plios- 
phorus was also unaffected by the presence of vaiiatliiim in amounts far in 
excess of those usually found in soils. 

See also a previous note by Bobinson (B. S. B., 34, p. SOG). 

Examination of a radio-active fertilizer, W. P. Joiussen (ChenK WcekhL, 
13 (1916), No. 39, pp. 1065-1059, figs. 2). —^Tbe author reports the exjnnimitioii 
of a fertilizer which showed a radium content of 0.14gm. per gram 
of dry material. 

The apparatus and manipulation of the emanation method for determining 
radio-activity are described in detail. 

The solubility of leucite in sulphurous acid, J. Schuoedku (Jour. IndHs. and 
Engin. Che7}i., 8 {1916), No. 9, pp. 779, 780). —Solubility tests of leucite of vary¬ 
ing degrees of fineness in sulphurous acid indicate that the potash may he 
readily dissolved from the leucite rochs by this acid. The materials used 
varied in fineness from 0.5 to less than 0.1 mm., and the potash dissolved <m 
the basis of K^iO present in the samples varied from 41.7 to 70.4 per cent. 

The possibility of the industrial application of this procedure for the (‘X trac¬ 
tion of potash by using the smelter gases in the w^esterii i:)art of the United 
States near regions w^here the leucite occurs naturally is indicated. 

Beport of the seventh convention of Butch food chemists (Ghan. Week hi., 
IS (1916), No. 36, pp. 974-1009, fig. 1; Pharm. Wcckbl, 53 (1016), No. 36, pp, 
1193-1230, fig. i).— This report contains a short address by the cluiirman, a 
short report on the hydrogenation of oils, and analytical notes and data, on 
methods of food analysis as recommended by the Dutch Chemical Society. 

Improved apparatus for use in making acidity determinations of corn, 
H. J. Besley and G. H. Baston (U. E. Dept. Agr., Ofilce 8cc. Girc. 68 {1916}, 
PP> 4, fig- I).—A modified procedure of the method hy the authors, previously 
noted (E. S. R., 31, p. 525), is described. The procedure eon.sists essentially 
of extraction with SO per cent alcohol for 30 minutes with the use of an clectrk‘ 
mixer, dilution of 25 cc. of the filtrate with 75 ce. of water, and titration with 
1/100-normal alkali. 

It is indicated that, while there is some variation in the results of uciddy 
determinations by different methods, the electric mixer will extract fronj ilio 
corn in 30 minutes an amount of acid which, for all practical imriiosas, h: 
comparable to the amount extracted in 80 per cent alcohol after IS iiours diges¬ 
tion. 


An. Improved method for the detection of araehidic acid, U. 11. Kkuk {.lour. 
Indus, and Engm. CJicm.. S (J916), No. 10, p. 004).~X iucOkmI for whid, (tio 
advantages of greater convenience, a lessening of tiie minibor of oiK-raUuns a 
reduction of the amount of attention required, and the avoidance of (he use'of 
other are claimed over the Renard method a.s adopted hy t!u> A..ssoci!iliou of 
(ffficial Agricultural Chemists (E. S. E., 20, p. 512) ia described 
The procedure consists of saponifying tlie oil with alcoholic potash and 
Mutrah.ing_ excess alkali with acetic acid after saponitication Is compleU. 
fifty cc. ot 0 per cent magnesium acetate Is then added, and the mixture heated 
to hoiUng, cooM, and placed in a refrigerator at a temperature of from 10 to 

‘ ® solution is filtered, the precipitate washed 

wice with oO per cent alcohol and three times with distilled water, and returned 
to the original flask. One hundred cc. of hot distilled water is then pniire,! into 

sulphuric acid added to decompose the magnesium 
salts. _ The flask and contents are heateil until the acids form n clear laver the 
flask IS cooled, the acid solution decanted, and 100 cc. of hot water aikhal to 
wash the fatty acids. After cooling, the solidified cake of acids is freed m far 
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as possible from water by draining, dissolved in 100 cc. of 90 per cent alcohol, 
aiMl the arachidic acid separated by crystallization. 

The iirocedure lias been found capable ot detecting 5 per cent of peanut oil 
111 olive oil, cotton-seed oil, soy bean oil, and corn oil. No attempt, however, has 
becai laade to apply it for quantitative purposes. 

Tile determination of citric acid in milk, It. Kunz (Arc/i. Chem. u. MikroH., 

8 i'19l5)y No. 4> PP* 129-lSS). —The following procedure for the determination 
of citric aidd in milk, based on the test described by Stahre,^ is described: 

Fifty cc. of milk is treated with 10 cc. of dilute sulphuric acid (1:1) in a 
200-cc\ volumetric flask, and thoroughly shaken. Two cc. of a 40 per cent 
potassimn broirild solution and 20 cc. of a solution of phosphotungstic acid are 
then added and the mixture made up to volume with distilled water. After 
tiioroiigh mixing the preciidtate is separated by flltratiou, lOP cc. of the perfectly 
clear filtrate is transferred to an Frlcmneyer flask, 25 ec. of freshly prepared 
saturated bromin water added, and the mixtiire then placed for about five 
minutes on t!ie water bath at a temperature of from 48 to 50® G. Ten cc. of 
a 5 per cent potaKSSiuin permanganate solution is then slowly added from a 
pipette in a contimious stream with constant shaking of the mixture. The 
pentabrom acetone which is precipitated is Altered and treated as previously 
described for the determination of citric acid in wine.“ 

A correction for the volume of the protein precipitutod in the procedure tie- 
scribed for milk is necessary, and was found hy the author to be sucli that 
150 cc. of the clear filtrate used was eciuivaleiit to B8.2 cc. of the original sample. 
Analytical data obtained from a number of samples of normal milk examined 
sliowetl a variation of from 0.1553 to 0.173 gm. of citric acid per 100 ec. of milk. 

In two samples of human milk examined, 0.0018 and 0.0130 gm. of citric acid, 
respectively, were found per 100 cc. of milk. 

Comparative delermiiuitions of fresh and soured milk Indicated that the citric 
acid gradually disappeared with the aging of the sour milk. This destruction 
of the acid Is deemed to he due rather to inicroliial action tlian to the enzyms 
contained iu the milk. An examination of freshly prepared 24-, 4H-, ami 
72-hour-old Bulgarian .sour milk (yoghourt) showed no tle.sinictlon of the citric 
acid present. 

The determination of gum and pectin in hlter residues [in the manufac¬ 
ture of sugar], T. van duk Iu,nden (Mcded. Proefstat. Jam-8idk£rmhtH., (> 
(/9./d), No. 7, pp. 205-219).—Afto-v some preliminary (‘xptu'iHumtation the fol¬ 
lowing modified procedure for pectin determination was evolved; 

Twenty gm, of the residue is digcsshnl for one-half hour with from 200 to 400 
cc. (depending on the nature of the amt<u-inl) of a mixture of alcohol and 
hydrocldoric acid (100 parts 95 per cent alcoliol ami 20 parts hydroehloric acid, 
siiecIAc gravity 1.09), The mixture is then filtered and washed with warm 
idcoliol, the residue nqieatedly ext.racted with from 300 to 400 cc. of warm 
Wider, tlu* extracts evaporated to jiboutlO cc. on the wiiter i)ath, and, on cooling, 
the I'lectln piasapitated with a mixture of 300 cc. of 95 i)er ctu'U: iilcohol juid 00 cc. 
of hydrocldoric acid, specifle gravity 1.09. After several hours tlui precipitate 
Is llltered through an a.sliless paper, dried at 105® C., iiud weighe<h The ma¬ 
terial Is tlien aslied, iigidn weighed, iind the difference calculatcnl jis ptsdin. 

A study of the sirup precipitate in white sugar manufacture, G. F. G.oai'Ks 
and L. fJ. Slatek {Jour. Indus, and ISngin, Cfwm., 8 (1916), No. 9, pp. 7H9- 
792).—The authors have examined the sirup precipitate oht.aiiicHl fr(»m two 
factories, In one of which phosphoric acid was used In the dariflcatlou and the 
other In which no acid %vas used. 


'AKtHchr. Analyt. Ohem., 30 (:1897). 'JNo. S, p. '.105. 
*Arch. Chem. a, Mikros,, 7 (1S>14), No. 6, pp. 
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The precipitate from the factory using no pliosplioric acid consisted essen¬ 
tially of 40 per cent organic matter, 30 per cent silica, and the remainder of 
ealciiiiii phosphate, copper, iron, and aluminum salts, Tiie other precipitate 
container! 25 per cent organic matter, 30 per cent silica, and 25 per cent calcium 
phosphate, the remainder being copper, iron, and aliiminuni salts. 

Detailed analytical data are suhniitted. 

The composition of sound and frozen lemons with special reference to the 
effect of slow thawing on frozen lemons, H. S. Batlky and C. V. Wilson 
(Jour, Ifiddis. and Engin. Vhcm., 8 {1916)^ No. 10^ pp. 902-904), —Anahvtieai data 
obtained from samples of fruit damaged in southern California by tlie freeze 
of January 6, 1913, show that lemons that remained on the trees after being 
frozen retained less juice and considerably less acid than the fruit picked imme¬ 
diately after being frozen and stored at a temperature of from 45 to 50'* P. A 
rapid decrease in specific gravity due to the loss of juice and acid and the for¬ 
mation of thick, puffy skins, drled-up cells, and hollow centers was o])serve(i 
in the fruit left on the trees. Somewhat less juice was retained by the fruit 
picked immediately after being frozen and stored under ordinary packing¬ 
house conditions than by unfrozen fruit. The composition was practically the 
same, however, and in weight and appearance the slowly thawed lemons com¬ 
pared well with normal fruit. 

See also a previous note by Young (E. S. R., 34, p. 502). 

The production of sweet-orange oil and a new machine for peeling citrus 
fruits {U. S. Dept. Agr. Bui 399 {1916), pp. 19, figs. 10). —This bulletin consists 
of two parts. 

I. Possihility of the commercial prod%icUon of siaeet-orange oil from tmMe 
oranges, S. G. Hood and G. A. Russell (pp. 1-12).—The investigation reportiid 
shows that the extraction of sweet-orange oil is a commercial possibility in the 
United States. A good quality of oil was produced by steam distillation in 
vacuo, but an excellent quality and a larger quantity of oil was securcMl by 
pressing the pulped peel from culls, drops, and inferior grades of fruit. An 
average yield of from 4 to 5 oz. of oil was obtained from 100 lbs. of fruit, the 
cost for this extraction being about 15 cts. The net returns from a standard 
field box are deemed to be from 32 to 44 cts. 

II. A detailed description of a new machine for peeling citrus fruils, 0. 
Hood (pp. 13-19).—The construction and manipulation of a machine whhli, 
manipulated by one man, can remove the peel from 2 tons of orjinges or from 
3.5 tons of grapefruit in one hour Is de.scribed in detail. The ])eel cmnes from 
the machine in a finely divided condition suitable for the extradJon of tlu* oil, 
and the peeled fruit is in a condition suitable for use in the manufacl vin^ 
various fruit products. The machine, as described, can lie used for oranges or 
lemons, and with slight modiiications also for limes or grapefruit. 

The effect of cuiing on the aromatic constitiients of vanilla beans, lb 
Eabak (Jour. Indus, and Bngin. Chem., 8 {1916), No. 9, pp. 815--821, figs. 
Experimental data reported indicate that the curing process as comnu‘rc*hilly 
applied at present to vanilla beans is unnecessarily long and extended, ref|u!rlng 
on the average several months for the transformation. 

Laboratory experiments have demonstrated that the beans can be cured in 
a much shorter time by means of a less tedious process. The simplification of 
the process is rather to the advantage than to the detriment of tlie aromatic 
constituents of the cured beans. It is suggested that, in order to produce uni¬ 
formity in the composition of the beans and thereby to insure more unifonn 
extracts, the beans should be imported green and cured. 

While the amount of vanillin in the beans was not increased appreciably^ 
as compared with commercial beans, it may be stated with assuraiK?e tluit the 
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beans eiirecl in tbe laboratory were in most cases superior in vanilla resins 
and coloring matter. This is signijficant since vanilla resins and coloring matter 
are considered important adjuncts to the quality of vanilla beans. The superior 
flavor oC the extracts prepared from the laboratory cured beans may therefore 
be ascribed to the resinous constituents. A considerable proportion of the 
vanilla resins are left unextraeted when the menstruum is less than, 65 per cent 
alcoliolic strength.” 

The curing of the green beans at room temperature, with or without previous 
treatment wdth water at 90® 0. for a short period of time produced beans of 
the best quality, as judged by the flavoring extracts prepared from the samples. 

Wotes on tile production of oil of citronella, A. W. K. de Jong {TeysnianriM, 
27 (1916), No, 4-5, pp. 246-252 figs. 2 ).—These pages contain notes on the prepa¬ 
ration of the grass for distillation, the distillation process, and the separation 
of the oil and water in the crude product. 

Analytical data submitted show an increase of 44 per cent in yield of oil from 
grass which had been dried for ten days over that yielded by fresh material. 
Gutting the grass in lengths of from 3 to 5 cm. (1.2 to 2 in.) was also found to 
increase the yield. The residue from the distillation on analysis showed moist¬ 
ure 15.8 and nitrogen 2 per cent. Its value as a fertilizing material is indicated. 

The use of bark for paper specialties, O. Kress {Jour, Indus, and Bngin. 
Ghem., 8 (1916), No. 10, pp. 883-886 ).—Experiments on the use of hemlock and 
oak bark used in conjunction with rag stock for the manufacture of roofing 
felts, etc., the use of hemlock and oak bark with unbleached sulphite pulp for 
a lianging paper, and tiie use of spruce and balsam for wall boards are described. 
Suggestions as to further possible uses of such stock are made and the economic 
importance indicated. 

METEOEOLOGY. 

The ejffect of climate and soil upon agriculture, R. R. Spafeord (Univ, 
[Neh7\J studies, 16 (1910), No. 1-2, pp. 91-113, figs. 26 ).—This article is based 
primarily upon farm-management studies in 16 counties in Nebraska, but also 
takes into consideration certain general observations extending over a wider 
area of the surrounding region. 

From the studies in Nebraska it is concluded that the most important natural 
factors deteriiuiiing the character of farm business in that Ktate are moisture 
a,nd soil texture. “ In general ciiltivateil plant growth per acre varies quite in 
Iiarmony with the growth of native vegetation,” and this is determined largely 
by tlie rain rail. Tliere is a “rai>id change from favorable to adverse conditions 
after passing the 24-in. line of rainfall. The number of acres required to pas¬ 
ture a horse or cow may be used as a rough measure of this cliunge. To provide 
five mouths’ pasture for a mature animal in western Nebra.ska requires al)out 
four times the number of acres necessary in eastern Nebraska. From this fact 
alone it is not out of reason to infer that a decrease in the effective value of 
moisture reduces the available pasture growdh from 1 to about one-fourth.” In 
one case studied the effective value of moisture is such that the total iisa!)Ie 
|)ast iire growth is only about one-fourth that in anotlier, and it was found that 
the size of the farm in the first case was at least foxir times that in the second. 

These conclusions, though based largely on Nebraska data, are not considered 
local in !)earing. ' “ Moisture problems from southern Texas to the head of the 
Mississippi River are closely related. To the south they are influenced by high 
temperature, while to the north they are modified by low temperature. From 
the head of the 'Mississippi northwest into Saskatchewan and Alberta a lobe of 
favorable fiiimraer temperature determines, to a large extent, the bmindartes of 
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the Cimailian iigrlcultural area recently opened. In the southern part of this 
lobe the prolhems of low temperature are more commonly blended with problems 
of low rainfall than is true farther north. . . . The distribution of natire 
vegetation relative to these lines is very niarlved. . . . The natural factors 
wMtii give such striking characteristics to the distribution of native vegetation 
give equally striking characteristics to the distrihution of peoide anil the 
orgaiilzaiiou of farm business.” 

The probable growing season, W. G. Heed (LT. S, Mo. WeaUier Eev.^ 44 
(1916), No. 9, pp. 509-512, fig. 1). —Prom a study of data relating to the length 
of the frostless period from 1S72 to 1914 at Iveokiik, Iowa, it is coucliided that 
in general “ the chance of killing frost falls to 10 per cent between 10 and 30 
clays after the average date of the last killing frost in spring; in the fall the 
corresponding difference is about the same. In general any station has a dis¬ 
persion in spring similar to that in fall.” 

Weather insurance, W. G. Reed (U. S. Mo. Weather Rev., 44 {1916), No. 10, 
pp. 515-580). —In continuation of previous discussions bearing on this subject 
(E. S. R., 35, p. 617), the author maintains’that the cost of losses from un¬ 
favorable weather conditions should be carried as an annual charge against the 
farm business. Prom a study of extensive data relating to the fretpiency distri¬ 
butions of Injurious spring and fall frosts in Kansas and Ohio he concUidtcs 
that sufficient data are now available “ to enable determinations of the chance 
of frost at any time to be made for nearly all the agricultural regions of the 
United States. Although other phenomena do not show the same frcHpiency 
distributions as critical frost dates, the distributions for many of these plie- 
nomena have been partially investigated and the mathematical studies already 
completed indicate that the chance of any weather condition at all can be deter- 
rainecl with more or less accuracy. Therefore practicable insurance against 
any unfavorable weather depends solely upon the determination of the hazard 
and a siiUlcient number of properly distributed risks.” 

Condensed meteorological reports, C. 0. Geoegeson (AlaMca JSIl(os\ Rpt. 1915. 
pp. 99-100). —Tabular monthly summaries are given of observations on tem¬ 
perature, precipitation, and condition of the weatlier at 25 stations in different 
parts of Alaska during 1915. 

Meteorological observations at the Massachusetts Agricultural Experi¬ 
ment Station, J. B. OsTlu^'DEK and J. g. Sims iMamiehuHcltis Stn. Mel. Buk. 
SS5-S3S {1916), pp. 4 each ).—Summaries of observations at Amherst, Mass., on 
pressure, temperature, humidity, precipitation, wdnd, sunshine, cloudiness, and 
casual phenomena during November and Beeember, 1916, are presented. The 
general character of the weather for November is briefly discussed, aiid the 
December bulletin gives a summary for the year. The principal data in this 
summary are as follows: 

Fnmure, reduced to freezing and sea level (inches).~Maxiimim, 3 aG.|, 
January 8 ; minimum, 28.76, February 25; mean, 30.000. Air temprraiure, iti 

gimiiiid shelter (degrees F.).—^Maximum, 95.5, August 22; Minimum, _16, 

February 15, ffumiiUty.--Mean dewpoint, 38.4; mean relative humidity, 80.3* 
Frecipitamn.—Total rainfall or melted snow, 45.61; number of days on which 
0.01 in. or more rain or melted snow fell, 126; total snowfall, 59.5 in. 
Weather. Total cloudiness recorded by sun thermometer, 2,418 hours or 
53 per cent; number of clear days, 121 . Bright sunshine.—Numhev of hours 
recorded, 2,036, or 47 per cent. Wind. —Prevailiug direction, west; total move¬ 
ment, 52,450 miles; maximum daily movement, 519 miles, February 28* mini¬ 
mum daily movement, 0 miles, December 4; maximum pressure 'per' square 
January 23, west. Dates of frost.-hm, May 19 ; nr&t, Beptember 
Id Dates of snow.—Last, April 14; first, November 15. 



11)17] 


METEOBOLOGY. 


419 


Moiitlily Weather Review (I/. S. Mo, Weather Re'V,^ 44 {1916), Non. 9, pp, 
499-946f pis. 12, figs, 7; 10, pp, 547-610, -pis, IS, figs. 22). —Tii iu.ldition t,o Mv?{ii1ier 
forecMsiH, riv(‘r and Hood oi^servatioiis, iiiul .soisinolojAionl r<‘|)oris for Sc^iitf'niher 
and lOlO; lists of uddilions to tlie Weathor Buroaii Library and of 

riHX'ut }>;{|')crs on, inet(M>roloj.!:y aiul seisnK,>lo,t?y; notos on the weather cd; the 
inonlhs; solar and sky laidialion inoasnreintails at Wash I nylon, D. (Ij clTiring 
Sepleinher a,nd 0(*to]>er, ID, 10; condensed climatological srnninarh\s; and the 
usinil el,ima,tological tables and charts, tliese iniinbcu,‘s <*ontain the following 
a,rtlcles: 

iVo. 9 .—Sliadiny Effect of Wire Insect Gayes (Ulus.), h.v H. H. I\i]nl)all (see 
p. 455) ; Circuinstantial Arc with a Black Band, by H. H. Martin; Aiinospheric 
Electrical Ahiriations at Sunset and Sunrise, by E. H. Nicli<,)1s; Ionization trf 
the Upper Atmosphere, by W. F. G. Swann; Ground llaiii1)0\v.s, by A. E, Heath; 
Temperature a,iul Radiation of the Sun, by F. XRscoe; Solar Corpuscular Rays, 
l-y K. Ihrlteland; Aurora of September 30, 1910, by 11. C. Hunter and I>. Man¬ 
ning; The Probable Growing Season (ilhis,), by W. G. Reed (see p. 4:1S) ; Cer¬ 
tain Characteristics of the IVinds at IMount Tamalptils, Oal. (illu.s.), by 11. H. 
AMright; Rainfall on Days with Air Temperature IRdow' the Freezing Point, by 
S. Takayama; Newtonian Constant of Gravitation as Affected by Temperature, 
by P, E. Shaw; Gravitation and Temperature, by J. L[armor]; Ice Crystal¬ 
lizations from Aqueous Solutions, by It. Hartmann; The Kata T]iei’momete.r 
as a IMeasurc of the Effect of Atmospheric Conditions on Bodily Comfort, !)y 
C. E. A. AVinslow; Ball Lightning on Puy de Dome, by E, Mathias; Central 
Observatory of Mexico Ileinovcd; Cleveland Abbe, 1838-1916; Henrik Molin, 
1835-1916; Hurricane Tracks, 1912-1015, by R. H. AVeigbtman; and Further 
Data on the Tropical Storm of July 12-22, 1916, by H. C. Frankenlield. 

A'o. 10. —Additional Note on the High Haze of July and August, 1016, by 
II. H. Kimball; Elementary Notes on Least Squares, the Theory of Statistics 
and Correlation, for Meteorology and Agricailture (illus.), by G. F. Marvin 
(see below) ; Injury to A^egetation Resulting from Climatic Conditions, by G. E. 
Stone (see p. 431) ; Lassen Peak’s Name; An Eruption of Lassen Peak (illus.), 
by A, H. Palmer; A New Method for Detenniuing gf the Acceleration Due 
to Gravity, by H. Bell; Indian Summer and Plinisoirs Mark (illus.), by AAL G. 
Reed; AVeatlxer Insurance, by AV. G. Reed (see p. 418) ; AVhat is a “Geocol”? 
and A Cyclone in Perspective (illus.). 

[Observations on aerology] (U. S. Mo. Weather Reih, Sup. 3 {1916), pp. 67, 
pis. S, figs. 11). —This supplement contains the following articles: Sounding 
Balloon Ascensions at Fort Omaha, Nebr., May S, 1915; Fletcorological Obser¬ 
vations on Board the IT. S. Coast Guard Cutter Seneca, April to July, 1915; 
I’he Drexel Aerological Station; and I<h’ee-air Data at Drexel Aerological Sta¬ 
tion, Octolxer, November, and December, 1915, 

Elementary xiotes on least squares, the theory of statistics and correlation, 
'''for meteorology and agriculture, 0. F. Mauvin {V. S. Mo, Weather Rev., 44 
(A9i6‘), 'No. 10, pp. 551-569, figs. 18).-—“An effort has been made in this paper 
to outline in a geiKuad way the essential principles of the methods of least 
squares and the tlieories of statistics and correlation, with reference to their 
application in the analysis and presentation of climatic data and their utiliza¬ 
tion in the solution of problems cf agricultural meterology. While a consider¬ 
able knowledge of mathematics is essential to a complete ma.stery of all the 
methods, processes, and relations, nevertheless an elementary knowledge and a 
little study are sulfident to enable anyone to carry out the relatively simple 
routine and systematized calculations that are necessary to bring out all the 
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facts. Examples of tliese computations have been shown with considerable and 
seemingly all necessary fullness,’* 

A bibliograpliy of the more recent literature on this subject is given* 

SOILS—PEETIUZBES. 

Soil survey of the Ukiah area, California, E. B. Watson and R. L. Pendle¬ 
ton {U. aS'. Dept, Agr.y Advance Sfieets Field Operations Bur. Boils, 1914, 5S, 

pis. 5, figs. 2, map 1). —This survey, made in cooperation with the California 
Exi^eriment Station, and issued December 16, 1910, deals with the soils of an 
area of 19.3,920 acres in southeastern Mendocino County, Gal., which includes 
several arable valleys and a part of the Coast Range Mountains. The drainage 
of the hills Is well established, and.that of the valley floors, with some few ex¬ 
ceptions, is generally complete. 

“The soils of the LTviah area fall into three general groups [as follows]: 
(1) Reskliial soils, (2) soils derived from old valley-hlling material, anil (3) 
soils derived from recent alluvial deposits.” Including rough mountainous land 
and river wash, 20 soil types of ten series are mapped, of whicli rough mountain¬ 
ous land covers 67.7 per cent and Pinole gravelly loam 11.4 per cent of the area. 

Soil survey of Washington County, Georgia, E. A. Winston, J. H. Agee, 
J. A. Keke, and M. E. Caee (U. 8. Dept. Agr., Advance Sheets Field Operations 
Bu 7\ Soils, 1915, pp. SO, fig. 1, map 1). —This survey, made in cooperation with 
the Georgia State College of Agriculture, and issued December 15, 1916, deals 
with the soils of an area of 428,160 acres in the Coastal Plain region of east 
central Georgia, the topography of which ranges from undulating to rolling. 
The uplands are naturally well-drained, while the first bottom lands are usually 
low, fiat, and poorly drained. 

The soils are of sedimentary origin and range from loose incoherent sands 
to fairly heavy silty clays. Including meadow, 20 soil types of 10 series are 
mapped, of which the Norfolk sandy loam, Orangeburg sandy loam, Norfolk 
sand, meadow, and Riiston sandy loam cover 21.4, 17.7, 13.5, 11.1, and 10.2 per 
cent of the area, respectively. 

Soil survey of Wilkes County, Georgia, I>, D. Long (77. S. Dept. Agr., Ad- 
■vance Sheets Field Operations Bur. Soils, 1915, pp. S5, fig. 1, map 1). —This 
survey, made in cooperation with the Georgia State College of Agriculture, and 
issued December 18, 1916, deals with the soils of a well-drained area of 300,560 
acres in the Piedmont plateau province in northeastern Georgia. The top^)g- 
rapliy in general is gently rolling. 

Most of the soils of the county are of residual origin and are heavy, belong!iig 
to the silty clay loam, clay loam, and clay classes. A considerable area of 
soils of sandy loam, fine sandy loam, and loam texture also occurs. Including 
meadow, IS soil types of five series are mapped, of which the Cecil clay loam 
and sandy loam cover 38.5 and 1S.5 per cent of the area, respectively. 

Soil survey of Coahoma County, Mississippi, P. 55. Hutton et al. (7/. S. 
Dept. Agr,, Advance Sheets Field- Operations Bur. Soils, 1915, pp. 29, fijj. 1, 
map 1). —^This survey, made in cooperation with the State of Mississippi and 
issued December 19, 1916, deals with the soils of an area of 357,120 acres in 
the Mississippi Delta region in northwestern Mississippi. In spite of the nu¬ 
merous streams, large areas in the county have poor drainage. 

The soils consist entirely of alluvial deposits, and the more important are 
divided into two groups, (1) having heavy clay subsoils, and (2) having light- 
textured subsoils. Including meadow, overwash, and excavated laml, 12 soil 
types of tliree series are mapped, of which the ASharkey clay, Sharkey silty clay 
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loiim, and the Sarpy very fine sandy loam cover 52, 14.3, amt 10.4 per cent of 
tlie iiroa, respectively. 

Soil survey of Bickey County, Horth Dakota, T. M.. Bush well r/r al. 
([7. S'. Dept, Agr., Advance Sheets Field OperoMons Bur, Soils, pp* 56\ pU, 
2, fig, 1, map 1). —This survey, made in cooperation with the North Dakota 
Kxpcrlinont Station and issued November 24, 1016, deals with the soils of an 
area of 730,880 acres in southern North Dakota wliich physiogi’ii])hieally com- 
lu’ises “ (1) an old, sandy lake bed; (2) level, treeless prairie; and (3) a high, 
rolling plain. ... On the plateau and in the Lake Dakota basin regional 
drainage has not been established. The remainder of the county is imperfectly 
drained.” 

The soils of the county are derived from glacial drift. Tncliiding rough 
broken land, 28 soil types of 10 series are mapped, of which the Barnes loam 
and silt loam cover 31.5 and 18.8 per cent of the area, respectively. “The 
Barnes series predominates east of the Missouri Plateau, and comprises much 
of the best farming land in the county.” 

Tlie loess soils of the Nebraska portion of the transition region.—V, The 
water-soluble constituents, P, W. Upson, ,T. W. Calvin, and O. H. Bkotheh 
{SoU Sek, 2 (1916), No. PP^ 377-3S6, fig, 1 ),—An investigation conducted «t 
the Nebraska Experiment Station on the water-soluble material in soils dealt 
with in previous papers by Ahvay et ah (E. S. II., 35, pp. SOI), SIO) is reported. 

It was found tlint “ in general the wab'r-solublc material in the loess soils of 
the Nebraska portion of the transition region is low. llie average total water- 
floluble material is quite uniformly distributed as to area, the inorganic material 
increases with the aridity, wdiereas the volatile material decreases with increas¬ 
ing aridity. The water-soluble bicarbonates decrease from west to east and 
follow the total carbonates in this respect. The water-soluble chlorids and sul¬ 
phates as well as calcium and magnesium are quite uniformly distributed and 
follow the distribution of the total amounts of these constituents in tliese same 
soils. The water-soluble potassium is highest in the western areas and lowest 
in the eastern areas. In the extreme eastern area it decreases from the surface 
downward, whereas in the western area the reverse is true. In this respect it 
follows the citric-acid-soluble potash and not the total potash, whicdi is quite 
uniformly distributed. The water-soluble phosphates show no very regular 
distribution.” 

factors affecting the evaporation of moisture from the soil, F. S. Haiuus 
and J. S. Robinson (U. S. Dept. Agr., Jour. Agr. Research, 7 (1916), No, 10, pp, 
J{S9-lf6t, figs, 17 ).—The studies reported in this article were made at the Utah 
Experiment Station with loam, sand, clay, and muck, mostly in small tin plates 
and copiXH’ vessels S in. in diameter and 4 in. deep, hut also in Petri dishes, 
long galvanized iron tanks, and deep cylindrical galvanized cans. An attempt 
was made to eliminate the factor of capillarity and to confine the study entirely 
to evaporation and various factors affecting it, including the initial quantity of 
soil moisture, humidity of the air, wand velocity, sunshine, temperature, size of 
soil particles, mulches, compacting the soil, method of applying water, and the 
presence of soluble salts. The experimental methods are described in detail. 

It was found that “ evaporation of moisture increases with the initial quan¬ 
tity in the soil. The increase is not so great with the higher percentages as 
with the lower, and there seem to be a number of critical points where the rate 
of loss changes rapidly. The rate of evaporation from a moist soil Is very rap¬ 
idly decreased as the humidity of the air is increased. Air currents greatly 
Increase evaporation; hut after about a certain wind velocity is reached the 
rate of evaporation is only slightly increased by increasing the wind velocity. 
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For the sizes investigated, evaporation was higher from the finer soil particles 
than from the coarser when both are completely saturated. 

“ Reducing the intensity of sunshine greatly reduces the rate of evaporation. 
Slight changes in temperature have a marked effect on evaporation. A thin 
miildi, if kept dry, is effective in reducing evaporation. Dry mulches, coin- 
posed of fine particles, seem to be less effective than if composed of coarser 
particles. Compacting the surface of the soil increases evaporation. Dissolved 
salts in high concentrations reduce the evaporation of moisture from soilsf^ 

A list of 21 references to literature bearing on the subject is given. 

Keep our hillsides from wasliing, A. R. Whitson and T. d. Dunnewald 
iWisco 7 isin Bta. But. {IdlG), pp. 18, fips. 14). —^This bulletin deals with the 
extent and bad results of erosion on Wisconsin soils and describes preventive 
measures applicable to conditions of the State, including tillage, alternation of 
crops on sidehills, use of horizontal cliannels and terraces, protection of ravines 
and watercourses with stones and grass roots, gradual removal of trees from 
wooded hillsides, and the use of sidohill land for pasture. 

Brotozoa, as affecting bacterial activities in the soil, S. A. Waksman 
(Soil 8eL, 2 (1916). 'Ko. 4 pp. 268-376 ).—Experiments conducted at the New 
Jersey Experiment Stations on the interaction between protozoa and bacteria in 
a clay soil and a light loam soil are reported. 

It was found that the presence of protozoa seemed to check the bacterial 
numbers, which were found to be smaller in the soils where the protozoa were 
present than in the corresponding soils where they were absent. The ammonify¬ 
ing efficiency of the soil did not follow the changes in bacterial numbers. 

Heating the soil at 65® G. for five hours destroyed the protozoa in all instances 
but one and greatly reduced the bacterial numbers ,* but when the proper amount 
of moisture was added and the soils were allowed to incubate for 30 days, the 
b^icterial numbers increased to almost three times those of the check. There 
was a corresponding increase in ammonia production in the soil. 

The action for 48 hours of 4 per cent toluene, which was then allowed to 
evaporate for 48 hours, killed the ciliates, but not the flagellates; this treatment 
also reduced the bacterial numbers, but they at once increased after the toluene 
was allowed to evaporate. The action of toluene and heat was greatest upon 
soils having a high content of organic matter, whether the protozoa were active 
or not. 

The light loam soils kept out of doors gave higher bacterial numbers and 
higher ammonifying efficiency than those kept under laboratory temperatures, 
and the latter gave higher numbers and ammonifying efficiency than those kept 
at SO®. The soils with optimum moisture content gave in the main higher 
bacterial numbers and ammonifying efficiency than those of higher moisture 
content. 

HitrifiLcatiou in semlarid soils, I, Wk P. Kelley (D. 8. Dept. Agr., Jour. Agr. 
Eesearcli, 7 (1916), No. 10, pp. 417-487). —^Previous investigations on tills sub¬ 
ject are briefly reviewed and laboratory studies at the CEilifornia citrus substa¬ 
tion of the relation of the concentration of nitrogenous materials and the period 
of incubation to the rate of nitrification are reported. 

The results of the investigations showed that the amounts of nitrate formed 
from dried blood, bone meal, or ammqninra sulphate during 4 weeks’ incubation 
varied greatly with the amount of nitrogenous materials employed. When 1 
per cent of dried blood was used (the proportion commonly employed in con- 
%-entional nitrification studies) the nitrifying activity was found to be feeble or 
even negative in certain soils in which 1 per cent of bone meal and from 0.2 
to 0.3 per cent of ammonium sulphate underwent active nitrification. When 
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low concentrations of dried blood such as are used in the field were employed, 
active nitrification took place in every case, and when equal amounts of nitrogen 
were added it was found that the yield of nitrate was quite similar wdietlier 
the nitrate liad been derived from dried blood, bone meal, or ammoiiiiini sul¬ 
phate. High concentrations of bone nit'al furnishing amounts of nitrogen 
CHpivalent to that supplied by 1 per cent of dried blood inhibited iiitrilicuUon 
in the same way as the dried blood. It was found that the Inability to nitrify 
1 |:)er cent of dried blood was not confined to any one type of soil nor to soils 
low In organic matter. 

^‘The effects produced by the addition of alkali salts varied greatly when 
different concentrations of nitrogenous materials were employed. In a given 
soil a concentration of 0.05 per cent of sodium carbonate was distinctly toxic 
to the nitrification of 1 per cent of dried blood, while as high a concentration 
as 0.4 per cent produced no effects on the nitrification of 0.1 per cent of dried 
blood. Likewise, 0.1 per cent of sodium carbonate was toxic to the nitrification 
of 0.15 per cent of ammonium sulphate, and markedly stimulating when 0.0025 
per cent of ammonium sulphate was used. Similar statements may be made 
with regard to the effects of sodium sulpliate. 

“The results also show that widely different conclusions may be drawn from 
laboratory experiments when different T>eriods of incubation are used. 

“Nitrites were found to accumulate in large amounts where excessive 
amounts of nitrogenous materials were employed. In some cases the nitrite 
content greatly exet^eded the nitrate content after an incubation f)eiio(l of 
several weeks. Likewise, the addition of alkali salts may suppress nitrate 
formation, while at the same time permitting nitrite formation to proceed 
actively.” 

The author concludes as a result of these investigations “ that the methods 
now employed by many students of nitrification, in which high concentrations of 
nitrogenous materials are added and the nitrate determined at a fixed interval 
of time, are not only unsatisfactory, but that the results thus obtained are likely 
to be more misleading than informing.” He therefore recommends that the 
activities of nitrifying organisms be studied in an environment as nearly similar 
to that of the field as possible. 

A bibliography of literature bearing on the subject is given. 

The nitric nitrogen content of the country rock: A contribution regarding 
the origin of niter spots in certain western soils, E. Stewahi' and W. Peter¬ 
son {Soil Scl, 2 (1916), 'No. 4, pp. pL t ).—Experiments <Tmducted at 

tlm Utah Experiment Station with samples of Utah and Arlxona soils are 
reported, from which results were obtained siniilar to tlu)se obttiined in previous 
work (E. S. li., 32, p. 28) witli Utah, Colorado, and Wyonung soils. 

It is eonehided that “the nitrates of the niter spots of the cultivated soils 
are derived from the preexisting accumulations occurring in the adjacent, 
country rock and transported by the movement of tmderground Wiiter, brougiit 
to the surface by exposure of the rock outcrop, and there deposited by the evap- 
oratioii of the water. The brown color of the niter Hjiots is due to the solvtmt 
and decomposing action of the nitrates on the old organic compounds of thO' soil, 
the source of w^hich, like the nitrate, is in the shale and sandstone of the area, 
which is coal and oil bearing.” 

It is further pointed out that “characteristic niter spots way be produce<l 
artificially in the laboratory with a rich greenhouse soil and an e.xcess of sodium 
nitrate. They are produced equally as well in soil rendered sterile by treat:- 
ment with a saturated solution of mercuric ciiloritl or 5 per cent solution of 
carbolic acid,” 
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On the distriljiition of pliosplwras in a vertical secttan of Mmegrass soily 
A, M, Petee (SoU 8m., B (WM), No. 4, PP- figs, g).—The cMef object 

of this paper, prepared at the Kentucky Experiment Station, is to draw attention 
to the peculiar distribution of the phosphate in Tertical soil sections taken from 
the expertmeiit station farm at Lexington and to point out that it corresponds 
strikingly to the distribution of phosphate in the phosphatic limestone beds of the 
Yicinity. It increased from 0.72 per cent at a depth of 1 ft. to 7.8 per cent 
at a depth of 6 ft. and thereafter decreased, being 2.02 per cent at a depth 
of 7 ft. 

Nature of the sulphur in moorland soils Injnrions to plant growth and 
subterranean strnctiires, W. Thobnee {ZtseJir. Angew. CMm., 29 {1916), pp. 
266~2S6; ahs. m Jour. 8 oc. Chem. Indm,, S 6 {1916), No. IS, p. 8SS; Chem. Ahs., 
10 (1916), No. 20, p. 2606). —^The so-called reactive snlpimr in moor soils, which 
is injurious to both plant growth and cement in underground foundations, was 
found to occur not only as pyrites hut also in the free state and in organic com¬ 
bination. Its destructive action is ascribed to the production of sulphuric acid 
by atmospheric oxidation in the presence of moisture. Finely divided sulphur 
mixed with moist sand or peat on a filter underwent slow oxidation as the 
water evaporated, and similar conditions are assumed to exist In peaty land 
containing sulphur on exposure to the atmosphere. An energetic oxidation 
of finely divided sulphur In aqueous suspension was observed during the elec¬ 
trolysis of the water. 

Field tests of fertilizer action on soil aldehydes, J. J. Skinneb and 0. F. 
Noll (Jour. Anier. Soc. Agron., 8 (1916), No. S, pp. 27S-298, pU. 5, fig. X). —In 
an extension of work previously reported (E. S. K., 31, p. 620 ; 32, p. 619), 
experiments conducted under a cooperative agreement beween the U. S. Depart¬ 
ment of Agriculture and the Pennsylvania Experiment Station are reported. 
The purpose was to study the effects of vanillin and salicylic aldehyde on an 
acid silty clay loam soil at Arlington, Va., and a productive loam soil at the 
Pennsylvania Station, and the infiuenee of lime and fertilizers on the action 
of these compounds. 

It was found in a two 'years’ field test that vanillin and salicylic aldehyde were 
harmful to cowpeas in the silty clay loam soil. The harmful effect of vanillin 
was lessened by sodium nitrate and that of salicylic aldehyde by acid phosphate. 
The effects of both vanillin and salicylic aldehyde were overcome by liming the 
soil. These field results are in harmony with the effect of fertilizer salts on 
the behavior of these compounds in water culture solution. 

Vanillin and salicylic aldehyde were found in the silty clay loam soil several 
months after they were applied and after the end of the crop season. On the 
plats fertilized with sodium nitrate the vanillin had been changed or de¬ 
stroyed and did not remain as such to have its effect on the crop. Neither 
vanillin nor salicylic aldehyde was found to remain in the limed soil. The 
oxidizing power of the Arlington soil was checked by both vanillin and salicylic 
aldehyde, and this lessened oxidation was increased by fertilizers and by lime. 

Vanillin and salicylic aldehyde had only a slight harmful effect on the pro¬ 
ductive loam soil. Again the harmfulness of vanillin was ameliorated by 
sodium nitrate and that of salicylic aldehyde by acid phosphate, and on limed 
sofi the aldehyde compounds had no, or only slight, harmful effects. None of 
the added aldehydes remained in the soil in any of the plats at the end of 
the growing season. This is taken to indicate “that organic substances of 
this nature do not persist, In this soil and consequently could have little or no 
effect OB crop growth. This experiment demonstrates that such organic' sub¬ 
stances as aldehydes can exist in one soil and have their effect on growth, 
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while .in. another soil they are destroyed by oxidation or other life processes 
of the soil and do not remain to have an influence on soil productivity!’ 

Soil fertility {North Dakota Sta. Ept, 1918, pp. 4? 5^)*—A comparison of 
rotted stable manure with fresh manure and a combination of fi'esh manure 
and steamed bone meal gave results confirming those reporiod. in Bulletin 100 
(B, S. B./2S, p. 338). 

“Four years’ data from the milling of the wheats from lands treated with 
rotted manure, with fresh manure, with combination of fresh manure and 
steamed bone meal, and without treatment of any character, do not show strik¬ 
ing differences that could be attributed to the use of manures. Cost data for 
the trial indicate that potassium and phosphorus fertilizers can not as yet 
be profitably used on the Mack clay soil.” 

Plat experiments comparing steamed bone meal, acid phosphate, and raw 
rock phosphate, in which stable manure and crop residues were also added to 
the soil, showed that on the basis of four-year averages “the commercially 
fertilized plats have not given a larger gross income than the plats on which 
stable manure was used. If the cost of the phosphorus fertilizer is deducted 
from the total income received from crops, a less return was obtained than 
from the manured plats. The income derived from the various treatments was 
nearly uniform. No form of phosphorus yielded markedly superior returns in 
this trial. Comparatively, acid phosphate made a slightly better showing than 
steamed bone meal or rock phosphate.” 

The use of fertilizers to increase crop production, B. B. Stookey (Washing¬ 
ton Sta., West. Wash. Sta. Mo. Bui., 4 (1916), No. 9, pp. 5-9, figs. is 

a brief note based on experience at the substation on the use of fertilizers and 
manure and especially on the value of manure as compared to other fertilizers. 
Experiments with potatoes, kale, mangels, and corn on muck, sandy loam, 
and shot clay soils showed that in all cases manure alone at the rate of 15 
tons per acre produced greater increases in yield than sodium nitrate, super¬ 
phosphate, potassium sulphate, ground lime rock, gypsum, and a complete 
fertilizer applied at respective rates of 100, 200, 200, 4,480, 200, and 450 lbs. 
per acre. 

Improvement of hill and peaty pastures (XJnw. Col. N. Wales, Bangor, 
Dept. Agr. S (1915), pp. Experiments on the treatment of poor 

pasture on hilly loam soil and on acid and neutral peat soils are reported. Seven 
l-acre plats were used, the treatment per acre being as follows: No manure, 
1,000 lbs. of basic slag, 1,000 lbs. of ground Gafsa phosphate, 600 lbs. of super¬ 
phosphate, 600 lbs. of sxiperphosphate and 1 ton of ground lime, 1 ton of 
ground lime, and 3,600 lbs. of ground limestone. Each plat received in addition 
to the treatment mentioned, 150 lbs. of potassium sulphate or 600 lbs. of 
kainit 

The results indicated that basic slag is likely to produce at least as good a 
i^esult as any other manure or mixture of manures on these soils. Gafsa phos- 
’fhate (raw mineral phosphate) produced almost as good an effect as basic 
slag on acid peat soils. In no case was a return given by potash manure 
at ail commensurate with its cost, the effect produced being negligible in almost 
every case. Lime and ground limestone had practically no effect, although in 
many cases the soil was acid. 

The necessity for guano in national agriculture ( Las Neeesidades de Guam 
de la Agnmltura Nmional. Lima: Campania Admin. Guano, 1916, pp. 482, pis. 
85).—This report deals with Peruvian agriculture with special reference to the 
use of guano as a fertilizer. 

Factors affecting the absorption and distribution of ammonia applied to 
soils, E. C. Cook {8oU Sci,, 2 (1916), No. 4) PP* 805-S44} fig^> 7)--Experiments 
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conclucted at Katgers Coliege with typical' New Jersey soils, iiicliidiiig saiici, 
saiifJy loam, loan], silt loam, and clay soils, on the absorption and distribution 
of aniijionia applied to soils and on factors influencing the same are reported. 
Fifty gm. of soil was shaken for one minute with 200 cc. of a 1/100-noriiial 
ammonium sulphate solution and then allowed to stand, a tier wlilcii the 
ammonia was distilled off from a fiUered portion. 

It was found that New Jersey soils presented a wide range of absorptive 
capacity for ammonia, the smallest absorption being observed in the sand 
soil and the largest in the sandy loam soil. The presence of calcium oxld in 
soils seemed to exert a greater influence on absorption than any other factor, 
first increasing and then decidedly decreasing it. In general, mechanical 
and chemical composition, bygroscopicity, etc., all had some effect on absorp¬ 
tion. To a certain extent, the absorption of ammonia followed the percentage 
of combined iron and alumina, calcium oxid and carbon dioxid, as well as 
the organic matter and physical properties of the soil. The presence of 
colloids and conditions which favor them increased the absorptive power of 
the soil, while the presence of potash or acid phosphate, either alone or in com¬ 
bination, reduced it. 

The distribution of applied ammonia in soils was also quite variable and 
seemed to be a function of the absorption. In light soils the ammonia quickly 
found its way into the deeper layers unless there was a supply of CaO present; 
in heavier soils most of the ammonia w-as held in the surface S or 4 in. A 
slightly alkaline reaction was beneficial to the conservation of ammonia. 
Calcium carbonate had little effect upon the distribution of ammonia in soils, 
while the addition of potash or acid phosphate tended to lower the mean distri¬ 
bution. The ammonia remained nearer the surface of the soil the greater the 
absorptive capacity. Everything else being equal, ammonium sulphate slioiihl 
be applied shallower in light than in heavy soils.” 

A list of 35 references to liteimture bearing on the subject is appended. 

Investigation and valuation of crude calcium cyanamid, P. Liechti and 
E. Teuningee (Cheni. Zig.y 4^ (1916), pp. 365, SS6; ahs. m Jour. Soe. Chem, 
Indus., 35 (1916), No. 11, p. 647 ).—A chemical method for determining the 
nitrogen content of calcium cyanamid is described. 

In six specimens of calcium cyanamid a maximum cyanamid-nitrogen con¬ 
tent of 0.5 per cent was found, whereas the nitrogen present as di(;yandlainid 
ran to more than 7 per cent. As it was thought that the dicyandiamid can act 
as a plant poison under certain conditions, pot experiments on wheat were 
made to compare the action of these abnormal specimens with that of the 
norma! fertilizer. These showed that the former were distinctly injurious to 
the yield of grain and to a lesser extent to the yield of straw. 

During a 3-months’ storage of calcium cyanamid in an atmosphere saturated 
with moisture, the original cyanamid present was almost completely converted 
into dicyandiamid. On the other hand, no such conversion occurred when the 
air was kept dry; one sample was preserved in a wooden box for eight years 
without any deterioration taking place. 

The determination of the nitrogen present as cyanamid and as dicyandiamid 
is considered at least as important as the determination of total nitrogen. 

Effect of varying amounts of water upon the decomposition of crude cal- 
dum cyanamid and the formation of dicyandiamid, G. Hagee and J. Keen 
iZtsehr. Angew. Ghem., 29 (1916), pp. 221-223; ahs. in Jour. S'oo. Chem. Indus., 
35 (1916), No. 15, pp. m, 857; Chem. Aha., 10 {1916), No. 20, pp. 2608, 2609).-- 
Quantities of crude calcium cyanamid of 100 gm. each were treated separately 
with 5, 10, 15, 25, and ,'50 gm. of water and inclosed in air-tight glass vessels. 
After five and seven months the material was analyzed. The fertilizer used 
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contained total nitropjen 18.62 per cent, of which 17.7o was water-soluble, 
cyanamicl nitrogen 16,75 per cent, nitrogen as clicyandlamUl 0,5 per cent, as 
ammonia 0.24 per cent, and as “urea” nitrogen (I. e., the element left In the 
filtrate after precipitation of the dicyandiamid) 0.48 per cent. 

Seven months’ storage without added water caused no perceptible eliange. 
Witli 5 and 10 gm. of water the changes w^ere very small, the dicyandiamid 
nitrogen rising to 0.61 and 0.87 per cent, respectively. The presence of 15 gm. 
of water protiuced more change, the dicyandiamid nitrogen rising to 1.13 per 
cent and the urea nitrogen to 0.71 per cent. The cyanamid nitrogen fell to 
13.61 per cent and the ammonia nitrogen to 0.14 per cent. Very little change 
took place in tlie first 10 day.s when 25 gin. of water was added, hut after 
seven months 2.58 per cent of dicyandiamid was found. With 50 gm. of 
water profound changes took place and the material set to a hard stone-like 
mass. After two aii{l one-half and seven months the dicyandiamid nitrogei* 
rose to 7.51 and 9.17 per cent, re.spectively, the cyanamld nitrogen falling to 
2.81 and 0.28 per cent, respectively, in the same periods. It is pointed mit that 
calcium cyaiiamid should not he stored after it has become wet, hut may he 
used immediately. The use of water to produce it In a granulated form is con¬ 
sidered not likely to succeed. 

The analyses were performed by Caro’s method. 

Calcinni cyanamid, L. Malpeaux (Vie Agr. et Iturale, 5 (1915), No, 2, pp. 28- 
89). —Tliis is a review of experimental work by the author and others on the 
use of calcium cyanamld as a fertilizer, showing that wlien used under proper 
conditions it gives results comparable with those obtained with sodium nitrate 
and ammonium sulphate. 

It is concluded that for the practical use of cyanamld it should be applied 
and incorporated in the soil at the time the soil is prepared for seeding. It 
should be used in the fall for winter cereals, avoiding spreading when mixing 
except on pasture. Mixtures of cyanamid with superphosphate should be 
avoided. 

Two references to literature bearing on the subject are appended. 

Phosphate fertilizers for Hawaiian soils, and their availability, W. T. 
McGeougb {Ilmmii Sta. Bui. J^l {191B), pp. pis. 4 )-—Studies of the solubility 
of the phosphoric acid naturally occurring in certain Hawaiian soils, as well 
as of the behavior of various phosphates when applied to them, are reported. 

Pot experiment^s with millet, co*wpeas, buckwheat, radishes, and turnips on 
sandy volcanic soil, ferruginous red-clay soil, and a red soil with less clay, to 
determine the availability of different phosphates when applied in amoixnts 
equivalent to 0.007, 0.014, 0.021, and 0.028 per cent phosphoric acid, indicated 
that the soluble phosphates in frequent light applications are the most effective 
on Hawaiian soils, especially the red clays. Iron and aluminum phosphates 
were found to be readily available sources of phosphoric acid in Hawaiian 
soils, the former more so in the ffrst crop in the absence of added lime. In sand 
cultures these phospliates surpassed clay and rock phosphate. 

“ In most locations it is poor economy to add bone meal or other difficultly 
soluble pliosphates to Hawaiian soils. ... In wet districts (uplands) phos¬ 
phate rock, bone meal, basic slag, or reverted phosphate should be very effective, 
more especially so if applied to highly organic soils or used in systems of di¬ 
versified agriculture 'where they may be incorporated with green manure crops.” 
Basic slag was more effective as a source of phosphoric acid than phosphate 
rock, bone meal, or reverted phosphate. Lime applied with phosphates tempo¬ 
rarily assisted the plants in assimilating phosphoric acid, but It soon lost it» 
effectiveness unless present in excessive amounts. 



428 


EXPERIMENT STATION EECOBD. 


[¥c)L 


Studies of the solubility of phospiiorie acid in potted soil, of pliospliates after 
acMition to soil, and of pliosplioric acid occurriag naturally in Hawaiian, soils, 
as indicated by treatment with several reagents, indicated that hydrochloric 
acid of official strength does not dissolve all of the phosphoric acid of Hawaiian 
soils. To determine the total phosphate content, it Is necessary to fuse the soil 
with sodium carbonate. Fifth-normal nitric acid 1ms very little solvent action 
upon the phosphate in the soils, Indicating the absence of appreciable quan¬ 
tities of calcium phosphate. One per cent citric acid has a, much stronger 
solvent action than fi,fth-normal nitric acid. Of the weaker so,I vents, 1 per cent 
sodium hydroxid is the strongest, due to its action on the iron and aluminiiiii 
phosphates. The fertilizer (phosphate) requirement of the soil is not measured 
by solubility in water or fifth-normal nitric acid, but it may be indicated by the 
solubility in citric acid. The solubility of a phosphate before it is added to a 
soil can not be used as a criterion of its solubility after addition, but it may 
indicate its availability. The fixation of a soluble phosphate by the soil may be 
influenced by the basicity of the soil. Availability as determined with solvents 
does not agree in full with that indicated by plant growth.” 

A description of a modifi,cation of the ofiSIcial method used in determining the 
phosphoric-acid content of Hawaiian soils by reason of the high titanium content 
Is appended. See also a previous note (E. S. B., p. 503). 

Phosphate fertilizers, B. Sutheelanb {Troc. Roy, Soc. Tictoria, n. ser.^ 28 
{1916), No, 2, pp. 208-210), —Field experiments on 1/200-acre plats with early 
and late wheat and oats are reported. The purpose was to compare sodium 
orthophosphate, sodium pyrophosphate, and trimetaphosphate with each other 
and with superphosphate when used in amounts equivalent in phosphoric-acid 
content to 100 lbs. of superposphate per acre. 

It was found that metaphosphate gave in all cases a better crop than super¬ 
phosphate, but with some plats the difference was practically negligible. Pyro¬ 
phosphate was in every case less satisfactory than superphosphate. Meta¬ 
phosphate applied as a top-dressing in spring did very little good. Apparently 
the value lay in the initial start to the very young plant. In the case of brown 
oats, which grew rapidly, the advantage of using metaphosphate was very 
marked. 

The citric acid solubility of the phosphate in Thomas slag, P. Kboll 
(Mselir, AngeAV, dheni'., 29 (1916), /, pp, 199, 200; abs, m Jour, Ghom, Boo, 
[London}, 110 (1916), No. 645, 11, p. 689; Ohem, Abs,, 10 (1916), No, 20, p, 
2608), —It was found that the addition of sand In the converter raised tho 
citrate solubility of the phosphoric acid in Thomas slag on the average by about 
1 per cent. The amount of soluble phosphate seemed to have a tendency to 
remain constant for each particular type of slag and to be more or less Inde¬ 
pendent of the total amount of phosphate present. This constant was about 
18.5 per ce,nt for sand slag and 17.S per cent for normal slag. 

The conservation of phosphate rock in the United States, W. 0. Phaljcn 
(Bui, Amer. Inst. Mining Engin,, No, 119 (1916), pp, 1901-1994, figa. This 
report deals with the production, exportation, and conservation of phosphate 
rock in the United States, describes substitutes used therefor, and describes 
domestic and foreign deposits, especially those of Florida and Tennessee and of 
Africa and the southern Pacific Ocean. 

The salt and alkali industry, G. Mabtin, S. Smith, and F. Milsom (London: 
Grosby Loehwood S Bon, 1916, pp, YIIJ^IOO, pi 1, figs, 66),—In addition to 
chapters on the manufacture of common salt, hydrochloric acid, sodium sul¬ 
phate, and sodium carbonate, two chapters are included on the Stassfurt salt 
industry and on potassium salts in general. 
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Loog as; or the ash of the alkali hush, A. Stead iSo« African Jom\ SeL, 
12 {1916), No. 11, pp. 540 - 542 ). —^Analyses of the ash of Mesemhrimithemim 
juncemn showed a conteDt of water soluble potash of 22.2 per cent or potassium 
carbonate 32.50 per cent. This plant, it is stated, grows luxuriantly in many 
of the Karoo districts of South Africa. It is considered an excellent source of 
potash for acid soils and is estimated to he of about twice the normal niamirial 
value of kainit. 

Chemical analysis of ash (Alaska Stas. Rpt. 1915, p. 25). —An analysis by 
E, PXTLMEK of one sample of volcanic ash showed a potash content of 2.48, 
calcium oxid 3.S, and total phosphoric acid 0.36 per cent. 

Otitline of the relation of the use of lime to the improvement of the soil, 
E. O. Fippin {N. Y. State €ol. Agr., Cornell Univ. Ext. Bui. 5 {1916), pp. M, 
figs. 2). —This is a popular discussion of soil acidity and its causes, the toler¬ 
ance of different crops for acidity and alkalinity in soils, and different kinds of 
lime and their use and benefits in acid soils with special reference to New York 
conditions. 

It is stated that “ in the hill sections of New York from southern Wyoming, 
Ontario, and Madison counties southward, and throughout the Hudson valley 
region with the exception of a few small areas, . . . the lack of lime is one of 
the most important limiting factors in larger crop production. In the remain¬ 
ing cultivated sections of the State the use of some lime is generally beneficial. 
The part of the State where the soil is best supplied with lime is a strip of land 
extending southward for a distance of from 10 to 20 miles from a line passing 
through Utica, Syracuse, Rochester, and Niagara Falls.” 

Analyses of commercial fertilizers, fertilizer supplies, and home mixtures, 
0. S. Cathcaet et al. (New Jersey Stas. Bui. 297 (1916), pp. This 

bulletin contains the results of actual and guarantied analyses of 635 samples 
of fertilizers and fertilizing materials collected for inspection in New Jersey 
during 1916. 

AGRICTOTUEAI BOTANY. 

A textbook of botany for colleges, W. F, Ganong {New York: The Mac¬ 
millan € 0 ,, 1916, pp. XI-\-401, figs. 276). —This book is designed as an intro¬ 
ductory course in botany as part of a scheme in general education, and not for 
the preparation of professional botanists. In conformity with this idea, atten¬ 
tion is given to the larger and more obvious aspects of plant activity, special 
emphasis being placed on the interpretation of princix>Ies and the connection of 
bohmical science with knowledge in general and with man’s relations to plants. 
As the author states, “ the book may be described as an attempt to present and 
interpret the humanly important aspects of plant nature in the light of our 
modern sclenific knowledge.” It is intended to be used in conjunction with 
laboratory work to connect the facts there discovered wffth tlie science as a 
whole. 

Some recent researches in plant physiology, W.^ E, G. Atkins {London: 
Whittaker S Co., 1916, pp. XI-\-328, figs. 27). —The object of this book is to 
present to senior students and investigators the results of recent work In some 
of the branches of plant physiology which are attracting attention. Matter 
already current in textbooks has been almost entirely excluded. The choice of 
material by the author was influenced to a considerable degree by his work 
at the School of Botany, Trinity College, Dublin. The main subjects treated are 
carbohydrates, pectic substances, osmotic pressure, permeability of cells, func¬ 
tions of the wood, and oxidases. Extensive bibliographies of these different 
subjects are included in the publication. 
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The principles of plant teratology, W. C. Worsdelt. (Lomlon: Rap Hoc,, ini5, 
voL i, pp. .OTT+l^TfA 25, fips. 6.i). —Tills hook is dosi^cnefl t;o doscriho in a 
seleiitific manner abnormalities in the plant kingcUnn and to determine why tlie 
structures are present and how they came to he produced. The aiitlior coiv 
sillers the study of tenitologlcal data of importance in determining various 
morphological proldeins, and the work is offered as a contribution to the evolu¬ 
tionary origin of phint organs. The present volume treats of the teratology of 
fungi, bryophytes, etc., and of the root, stem, and leaves of higher plants. A 
volume dealing with the flower is contemplated, 

M:orpliolog:y of the fiowers of Zea mays, P. Weatheiiwax (EnL Torrey Mot. 
€luh, 43 {1916), No, S, pp, 127-144i fips. 4) • — author reports the re¬ 

sult of a study carried on for about two years on the morphological characters 
of the flowers In six s'u])species of iC, mays, 

Afalze is normally morimclous. Both male and female spikelets are two- 
flowered. The silk is structurally and functionally a stigma. Pollination is 
effected by gravity or wind. Though cross-pollination is more usually the 
method, self-pollination occurs to some extent. In flowers of either sex, the 
rudimentary organs of tlie opposite sex may be replaced’ by organs of normal 
appearance which are regularly functional in some varieties of corn. 

. Xerophotic movements in leaves, P. O. Gates (Bot. Gas., 61 {7918), No. 5, 
pp. S99~407, figs. 8; abs. in Science, n. ser., 43 {1916), No. 1106, pp. 360, $61 ).— 
An account is given of observation and experimentation on xeropliotic response 
as manifested in the upward turning or curling movements of leaf blades result¬ 
ing from the drying effect produced through the agency of light, particularly 
direct sunlight. The lessened turgor of the cells of the upper side allows a 
movement in the direction from which the desiccating agency comes, the result¬ 
ing position decreasing the amount of radiant energy received and thus reduc¬ 
ing the harmful action of intense Ksunlight upon chlorophyll and transpiration. 

Ill the localisjed type of xerophotic response, the difference in turgidity is con¬ 
fined to a limited area, such as the piilvini of the leaflets. In tlie more general¬ 
ized type, the difference is between the upper and tlie lower |}art of the blade. 
The first type is said to have been noted in all species of legumes studied and 
to have been observed in some other families. The second type has been ob¬ 
served in the monocotyledonous families Poacese, Aracese, Marantaceie, and 
Zingiberaceiie. While in nature the response was produced by direct stimula¬ 
tion from the sun, it ivas produced also by the action of the chemical desitxmt- 
ing agents alcohol and xylol on OUriddia septum and Ipoincm pes-caprtc. TJie 
amount of movement which took place under .suitable conditions at any season 
varied with different conditions between 45 and TO® above the horizontal. 

Tlie daily movements of leguminous leaflets, P. C. Gates {Plant World, 19 
(1916), No. 2, pp. 4^~4Sf figs. 2). —In giving a daily program of tlie movements 
of leguminous leaflets under the influence of direct sunlight, as above noted, 
two classes may be considered. One, exemplified by GlirkMla HepUm, is that 
of plants -with a drooping night position. The other, exemi)litled by Leiicwna 
(Mama, is that in which the night position is above instead of below the liori- 
zoiitah The changes during 24 hours are discussed, with mention of a certain 
amount of irregularity observable about the time of the full moon. 

The warm water treatment of the seeds of certain herbaceous and green 
manure plants that are difficult to germinate, ,T. A. Honxno (Meded. Belk 
Froefstat. Medan, 10 {1916), No. 1, pp. 16-2S).^The results are given of some 
experiments in the germination of Albizzia, Mimosa, Fithecolobium, and Oro- 
talaria seeds previously immersed in warm water at different temperatures and 
for different lengths of time. 
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The best germination of Albiz'/ila seed was secured wlien tlie seed was soaked 
for at least three hours in water at a temperature of about 00" C'. Mimosa seed 
gave the best results when soaked in water of from 60 to 70", and Pithecolobiiim 
seed when the temperature of the water was from 70 to 75", Soaking in 
warm water was disadvantageous to Grotalaria seed and soaking in cold water 
was not of much advantage. 

The physiology and technique of forcing* grow^'th in woody plants, F. La 
Makca (Sta^. Sper. Agr, Ital. (JPf5), iVo. 10-1J, pp. 772-782). —Tests as de¬ 
tailed with various woody plants in regard to the effects of removing bud scales, 
puncturing the bud with a fine needle, injecting waiter or compounds of copper, 
iron, nickel, etc., have led to the conclusion that the forcing effects observed are 
due almost wholly to the disturbance consequent upon wounding or to the conse¬ 
quent release from pressure in the bud. 

Injury to vegetation resulting from climatic conditions, G. E. Stone 
(Jour. N. Y. Bot. Card., 17 (1918), No. 202, pp. 178-179; U. B. Mo. Weather 
Rev., 44 (1916), No. 10, pp. 569, 570).—The general conditions wiiicli result In 
winter Injury to plants are bristly stated, and more complete accounts are given 
of the character am! causes of frost cracks, sun scald, sun sc^orcli, and bronzing. 

The formation of parenchyma wood following winter injury to the cam- 
Mum, A, J. Mix (Phytopathology, 6 (1916), No. S, pp. 279-283, figs. 3).—Ttm 
author describes the formation of parenchyma following winter injury to apple 
trees. 

Effect of sodium salts in water cultures on the absorption of plant food by 
wheat seedlings, J. F, Bkeazealk (U. B. Dept. Agr., Jotir. Agr. ReBeareh, 7 
(1916), No. 9, pp. 407-4W, figs. 8). —The results are given of experiments under¬ 
taken to determine the extent to which the presence of the various sodium 
salts commonly found in alkali soils affects the absorption of plant food ele¬ 
ments by wheat seedlings. Sodium chlorid, sulphate, and carbonate, in con¬ 
centrations ranging from 50 to 1,000 parts per million, were employed In 
connection with a standard nutrient solution, and wheat plants grown on 
floating disks were used to test the effects of the different salts. 

All of the sodium salts tested, w^hen added to the nutrient solutions, even 
ill the highest concentrations mentioned, did not measurably affect the nitro¬ 
gen absorbed from the culture solutions, but sodium chlorid decreased tlie 
absorption of potash slightly, though it did not affect that of phosplioru? acid. 
Sodium sulphate in concentrations of 1,000 parts per million depressed the 
absorption of potash and phosphoric acid to approximately 70 per cent ot' that 
of the control cultures. Sodium carbonate in the same concentration reduced 
the absorption of potash to 20 per cent of the control and that of phosphoric 
acid to 30 per cent. The depressing effect of sodium carbonate wiis also ob¬ 
served in concentrations as low as 100 parts per million. 

The relative effect of sodium sulphate and sodium chlorid in depressing the 
absorption of potash is said to be 'directionally the same as the relative 
hydrolysis resulting from the reaction of the two salts with the calcium car¬ 
bonate present in the culture solution. This is believed to suggest that the 
observed effects in the case of sodium sulphate and sodium ehiorid may be due 
in part to the accumulative action of the slight amounts of sodium carbonate 
formed in this reaction. 

Assimilation of iron by rice from certain nutrient solutions. P. L. Gxm 
and X O. Caebeko (U. S. Dept. Agr., Jour. Agr. Research, 7 (1916), No. 12, pp. 
50S-528). —The results are given of a series of investigations carried on at the 
Porto Rico Experiment Station to determine whether the reaction of soils has 
any effect on the assimilation of iron by rice. Rice was grown In add, neutral, 
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and alliali»e solutions with different forms and quantities of iron and the 
effect of the reaction of the solution on the assimilation of iron was noted. 

When judged by the growth of plants, ferrous sulphate, ferric citrate, and 
ferric tartrate afforded sufficient iron when used in proper quantities in acid 
and neutral solutions. Ferric chlorid proved an inferior source of iron and 
dialyzed iron utterly inadequate. Ferric tartrate was the only form of iron 
which furnished sufficient amounts of that element for the nutrition of plants 
in alkaline solutions. 

Plants grown in acid solutions contained the highest percentages of iron. 
Those grown in neutral solutions contained higher percentages of iron than 
those grown in alkaline solutions when some forms of iron were used, but they 
contained equal percentages when other forms were used. The percentages of 
nitrogen, phosphoric acid, lime, magnesia, and carbon-frce ash in plants grown 
in six different solutions did not vary appreciably when compared with the iron, 
content. 

• It appears that rice was not found to be particularly sensitive to the reac¬ 
tion of the solution except as the reaction influenced the availability of the 
iron. This is believed to substantiate previous work in showing that lime- 
induced chlorosis is caused by o lack of iron and in indicating that the only 
acton of carbonate of lime in inducing chlorosis lies in its diminishing the 
availability of iron. 

The influence of manganese on plants, G. Masoni { 8 ta! 2 . Bper. Agr. ItaL, 
4S {1915)^ No, 10 - 11 , pp, 822-838; abs, in Ohem, Ahs.j 10 {1918), No, 19, p. 
249 $; Intemat, Inst. Agr. {Rome}, Internat. Rev. Bei. and Pract, Agr., 7 {1916), 
No. 3, pp. S 45 , S46). —Reporting a further study (B. S. R., 26, p. 226) of maize 
as affected by manganese compounds, the author states that manganese in very 
small or larger proportions has shown some favorable influence on the growth 
of plants, but that this influence is not specific or direct. 

The nutrition of green plants hj means of organic substances, G. Ravenna 
(Atti E. Acoad. Lincei, Mend. Cl. Bel Fis., Mat. e Nat., 5. ser., 25 {1916), I, 
No, 9, pp. $49-655, figs. S). —The author, describing experiments carried out 
with sterile cultures of maize in aqueous solutions of glucose, states that the 
leaves produced starch even in the absence of carbon dioxid but only in the 
light, the portion of the solar spectrum most influential in this regard being 
that showing the greatest activity in regard to chloropliyll. The plants rooteii 
in sugar solution but deprived of carbon dioxid and of oxygen did not form 
starch even in sunlight. 

The cause of the disappearance of cumarin, vanillin, pyridin, and quinoliii 
in*the soil, W, J. Robbins {Bcience, n. scr., 44 {1916), No. Wft, PP‘ 894^ 895).— 
A preliminary report is given of a biological study made to determine the reason 
for the disappearance of the toxic activity of cumarin, vanillin, pyridin, and 
quinolin in soils. 

Flasks containing soils to which the above compounds had been added were 
inoculated with infusions from normal soils and incubated for two months, 
after which wheat was planted in the soils. The growth of the wheat plants 
in the inoculated soil showed that the toxic properties of the compounds h«d 
largely disappeared, while their effect was still very evident in bottles contain¬ 
ing sterile soil. This is believed to indicate that the disappearance of the com¬ 
pounds is due to biological causes. From the bottles or pots, three species of 
.'bacteria were isolated, one of which was found to use pyridin as a source of 
nitrogen, while one used vanillin and another cumarin as a source of carbon. 
No organism has yet been found to act on quinolin. 

. As a result of the author’s investigations, it is consider^ that the enormouB 
increase in the number of organisms in the treated pots and the disappearance 
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of tlie four substances in the soils depend on the fact that the compounds serve 
as sources of food for different species of bacteria. 

Studies in permeability.— lU^ The absorption of acids by plant tissxi©^ 
MiLDBEn Hind Bot. [Londmi}, SO (WIS)^ No. if8, pp> 22$-2S8, figs. 11).—- 
This is a continuation of the series of studies begun by Stiles and Jdrgensen 
(E» S. B .5 35, p. 224). The present author has attempted to ascertain how far 
the rapid absorption of hydrogen Ions, as previously noted in regard to hydro¬ 
chloric acid in aqueous solution, is charactertistic of adds in general. Several 
acids were used in this worli, which was carried out with potato tubers and 
with living plants of Vida faM. The part played by proteins was also studied. 

It was found that the hydrogen ions of all the acids examined are rapidly 
absorbed by plant tissue from dilute solutions. The anion largely determines 
the effect of the acid on the cell, the fatty acids contrasting strongly with the 
mineral acids in this respect. Proteins may also influence acid absorption by 
plants. Lecithin was not shown to be concerned in such absorption. 

Production of root hairs in water, Ethkl M. Baedell (Ufd'D, WdsfL Pubs. 
Bot.j 1 {1915), No. 1 , pp. 9 ).—^The author, outlining experimental work on root 
hair development in water in the case of sunflower, maize, pea, bean, wheat, 
oats, and Tradescantia, states that elongation of root cells is greater in air than 
in water. The number of root hairs tends to decrease with increase of strength 
of the fractional solutions of normal potassium nitrate, this being ascribed to a 
decrease of absorption and consequent diminution of turgor. 

The conclusions of Snow (B. S. K., 17, p. 849) have been confirmed by the 
employment of other methods. It is stated that light conditions do not affect 
root hair production. Curves and swellings favor the production of root hairs, 
which are more abundant on the concave side of curves. Usually cortical cells 
in hairy portions are shorter than those in hairless portions, also the average 
length of hairy cells grown in air, water, or fractional solutions of normal 
potassium nitrate is usually less than that of hairless epidermal cells and of 
cortical cells, 

A method for mamtaining a constant volume of nutrient solutions, O* L. 
Odabb: (SGience, n. ser., 44 (1916), No. X146, pp. 868 , 869, fig. 1). — A. method for 
the automatic renewal of nutrient solutions is briefly described. 

Proposed classification of the genus Bollinia, with descriptions of several 
new species, W. B. Saeford (Jour. Wash. Acad. Sd., 6 (1916), No. 12, pp. S70- 
S 8 lh attempt to correct what are considered errors of classifi¬ 

cation, the author has made a revision of available material which is con¬ 
sidered to belong to the genus Roliinia, from which certain forms have been 
previously set apart by him under the generic name Bolliniopsis (B. S. B., 86, 

p. 220). 

Desmopsis, a new genus of Annonacese, W. B. Saffoed {Bui, Torrep Bot, 
Club, 46 (1916), No. 4 , pp, 18S-19S, pis. S, fig. 1 ),—^Technical description® are 
given of species to which the new generic name Desmopsis is given, under the 
specific names D. panammsis, D. galeottiana, D. mamnii, D. Mbraeteata, and 
D. oerstedii. 

Bleiospermium, a new genus related to Cfitrus, from India, Ceylon, and 
Java, W. T. Swinole {Jour. Wash, Acad. BcL, 6 {1916), No. IS, pp. 426-4S1).— 
A new genus, Plelospermium, is described to include the species formerly 
known as JAmonia alata and L. dubia. These species, which are technically 
described, are suggested as suitable stocks for Citrus, the former on the drier 
soils, the latter on limestone hills. It is thought that, on account of Its primi¬ 
tive and polymorphic nature, P. duMum may hybridize with some true citrus 
species. 
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The origin of new varieties of Hephrolepis by ort'hogeiictic saltation.^- - 
I, Progressive variatioiis, E, C, Benedict {Bui. Tottcij Sot. fJluh^ 

Mg. pp, 207-234, pis. 6).—-This is a study of the varying progeny of the so- 
called Boston fern, M. exaltata hostoniensis, known to have produced in about 
15 years at least horticultural forms which have been named. The great 
majority at least have originated as hud sports. Most of the desc;endants have 
tended away from the original variety, some hack toward it, hut few, if any, 
reaching the original form or the form of the immediate parent. 

The variations, which are produced and preserved in large numbers, partly 
owing to the extensive production and care of the plant, are classified as pro¬ 
gressive and regressive or reversive in regard to the parent form, the variation 
coefficient of the former being very low as compared with that of the latter. 
The variations are all discrete or discontinuous, the differences paralleling those 
existing among many wild species of ferns and of flowering plants, except that 
the horticultural forms do not iwssess adaptability to natural conditions, de¬ 
creased vigor of growth usually characterizing departure from type. The ori¬ 
gins or causes of variation have not been rendered apparent, hut they appear 
to proceed as if from internal stimulation under conditions apparently serving, 
not as causes but as means of preserving the variants. 

The mutual influence ’of genotypical factors, Tine Tammes (Rec. Trav. Bot 
N4erland., IS (1916), Mo. i, pp. 44^2). —Beporting the results of further in¬ 
vestigations (E. S. R., 34, p. 629) on Linmn mitatissimum carried through sev¬ 
eral generations, the author states that the plants not only possess factors ap¬ 
parently independent of each other, but that in many cases the visible mani¬ 
festation of a factor depends upon the presence or absence of several other 
factors. Probably no factor is entirely independent of other factors. The rela¬ 
tions of certain factors in case of flax varieties are discussed. 

Bry grassland of a high mountain park in northern Colorado, F. Ramaley 
(Plant World, 19 (1916), Mo. 9, pp. 249-270, figs. 6). —Results of an ecological 
study of a dry gras.sland park in northern Colorado at an elevation of about 
9,000 ft are given. The vegetation is described as low growing, consisting 
largely of grasses and sedges, with many profusely flowering perennials. Five 
seasonal periods are recognized, and a series of six societies is noted, corre¬ 
sponding to historical stages from bare soil to the ultimate grassland of the 
park. The effect of climate, soil, and evaporation and the Importam’e of ro¬ 
dents, etc., are briefly discussed. 

Fungus flora of Texas soils, F. C. Wemcenthin {Phytopathologg, 0 (191&), 
Mo.^S, pp. 241-25S, fig. I). —report is given of an investigation In which a 
study, was made of the fungi in three kinds of soil, one of which was from a 
cotton field, another from a greenhouse, and the third from the university cam¬ 
pus, where the soil had not been disturbed for at least 20 years. The frequency 
and distribution of tbe fungi are indicated. 

The author states that to a depth of 4 in. the fungi were fairly uniformly 
distributed, wffiile below 4 in. no viable fungus spores \vere found. No marked 
variation in species of fungi was observed that could be attributed to cultivated 
or virgin soil. The climate is believed to have a great influence on the flora of 
soils, species of Aspergillus being the dominant soil fungi of the South. Species 
of Penicillium frequently found in northern soils are said to be rare in Texas 
soils, and the Mueors are not so abundant in southern soils. Pathogenic fungi, 
especially species of Fusarium, were found to live in the soil as saprophytes 
throughout the winter. 

'.Relative importance of fungi and bacteria in soil, H. J,' Conn (Science, 
n. ser., 44 (^9M), Mo. 1140, pp. BB7, 8S8 ).—^The author reports having tested 
several soils by Waksman*s method (E. S.'R„ 35, p. 820), using, however, 'only 
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about 10 mg, of soil in an attempt to tind whether fungi are as important as 
bacteria in soil. 

While bacteria were found abundantly, mold liypliis were present only where 
the soil contained considerable organic matter. Where organic matter wms not 
added to the soil development was slow% and this is considered to suggest that 
molds are relatively insignihcant in the soil. In the author’s experiments 
nearly every kind of soil micro-organism except molds ivas found, and It is 
thought doubtful %vhetlier fungus mycelium is present to any significant extent 
in soil. 

'Emm CEOPS. 

Beport of, [field crops] work at Fairbanks Station, J. W. Neal (Almka 
Stas. Rpt. 1915, pp. 52-54, 4 )>—This reports the eontinuatioii of 

field crop work previously noted (B. S. R., 33, p. 631). 

The frost-free period at this station extended over an interval of 109 days, 
spring seeding being begun 18 days earlier than in 1014. B^our varieties of 
spring w’heat were tested, with the Russian variety known as H. G. giving the 
most promise for the future. Marquis proved to be of good quality and the 
Russian spring wheat No. 36 was early in maturing. Three varieties of spring 
barley were tested, with hull-less barley No. 19851 from the station 1914 crop 
giving the best results. This barley has never failed to mature a full crop 
wiieii seeded reasonably early. Sixty-day, Canadian, and Binnish Black oats 
were tested, with the latter giving the highest yields. All varieties gave heavy 
yields, but ITinnish Black did not yield so heavily as heretofore. Gesselberg 
spring rye wms tested but was slow in maturing. 

Twelve varieties of winter wheat and four of winter rye were seeded in the 
fall of 1914. Blight of the w^heat varieties wdnterkilhHl, wdiile the four remain¬ 
ing varieties wintered a fair stand, but were killed hy the spring freezing and 
thawing. This is the first experience of the kind at the station. All the rye 
wintered a fair stand, but were badly damaged by the spring freezing and 
thawing. These experiments have been continued and in the fall of 1915 each 
plat was covered with a heavy well-matted growth. 

All alfalfa varieties except a few plants of the Siherian strains winter¬ 
killed. Notes are given on the following varieties that made a fair growth: 
North Swedish, Hansen Cherno, Hansen Cossack, and Hansen Semipaiatinsk. 
New^ seeclings were made of Grimm alfalfa No. 162, Pioneer Strain, Disco No. 28, 
and Grimm Coin Holder (Glenheim strain). These varieties all made a heavy 
top growth and the early plants produced many well-filled seed pods. Later 
seedings were made of Orenburg common alfalfa, hardy Grimm, and Glen- 
lieim White Blossom. No seed pods were set. In these seeclings t:he seed was 
sown in deep furrows and lightly covered and packed to aid early gerraination. 

Red ciover winterkilled, but a considerable quantity of seed practically 
matured from the spring seeding, although the weather was too wet to cure 
the crop. 

One hundred and fifty bu. of Petrowski turnips were set out in the spring, 
but owing to drought only 260 lbs. of seed were saved. 

B'ifteen potato varieties were tested and the yields listed In tabular form. 
Considerable loss has been sustained from the corky scab and potato rust 
which the formaMehyde treatment did not seem to check. 

Beport of [field crops] work at Kodiak Iiive Stock and Breeding Station, 
M. S. Snodgkass (Alaska Bias. Bpt. 1915, pp. 11-76, 76-79, pU. 2).—The con¬ 
tinuation of field crop work previously noted (B. S. E., 33, p. 632) is reported 
for 1915. 
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Thie winter of 1914-15 is reported as being an open one, permitting early 
plowing and seeding. Tbe plowing at Kodiak was sufficiently deep to mix 
tliorongMy tlie soil and A^olcanic ash, resulting in a friable sandy loam which 
warms up quickly in the spring. At Kalsin Bay it was impossible to plow to 
sufficient depth to obtain a proper mixture. The work of restoring vegetation 
on the deep volcanic ash was also continued by seeding 23 acres of mixed grass 
with the oats seeded for hay. 

Cow kale was grown with good success at Kodiak. Brief notes are also given 
on oats for hay and silage, barley, rutabagas, turnips, and mangels. The four 
best potato varieties produced in 1914 were again tested. Burpee Superior and 
Clark Alaska Seedling gave the highest yield, but Irish Cobbler and Extra Early 
Ohio were more uniform and superior in quality. 

About 135 tons of silage was secuz*ed at Kalsin Bay composed of mixed 
bluetop, fireweed, and beach grass. At Kodiak 18 tons of oats and M tons of 
beach grass were put up as silage. 

Report of [field crops] work at Rampart Station, G. W, Gasseb {Alaska 
^tas. Mpt. 1915 y pp. dS, dP, pU. d).—Field crops work previously noted 

(E. S. R,, 33, p. 632) is continued for 1915. 

Meteorological data are submitted for the last 10 years at the Rampart 
Station. The frost-free period for 1915 was 107 days, and the winter of 1914-15 
is reported as exceptionally mild. 

Notes are given on the clearing and preparation of new land and on the pro¬ 
duction of grain hay. The l-aere field of brome grass seeded in 1910 continues 
to give a perfect stand although the crop was very light in 1915. 

Of the 20 varieties of alfalfa tested 4 have survived as perfectly hardy. 
These 4 are yellow-flowered and are Medieago falcata, Omsk, Obb, and. Gobi 
Desert. Grimm, Sand Lueern, Mongolian, and Cherno alfalfas, all purple 
flowered, were considerably winterkilled. In the Grimm plat a number of plants 
showing marked variation from the standard were observed and the seed 
gathered separately for further testing. Special attention is being given to 
yeUow-flowered varieties of alfalfa, and particularly Ml falcata. About 2,000 
plants of this variety were transplanted in the spring and set 30 in. apart each 
way. Abundant growth resulted, together with considerable seed production. 
The coarse-stalked plants seemed to bear more seed than the fine-stalked ones, 
and a number of such plants were marked and the seed kept separate. A small 
plat of Omsk alfalfa has ripened considerable seed, but Gobi Desert and Obb, 
although as hardy as Omsk, have never ripened seed and, furthermore, are of 
procumbent growth. TrifoUum lupinaster is conspicuous for its hardiness, pro¬ 
ducing stalks about 16 in. long and, always ripening its seed, but as a hay (*ro|) 
it is a failure. Vicia cracca produced a good growth after coming through the 
winter in excellent shape. A yellow-flowered vetch was found in this plat and 
the seed gathered separately. 

Hybridization work was continued with winter rye, barley, and spring 
wheat Kharkov winter wheat was crossed with Sandomirka, an earlier Rus¬ 
sian variety which apparently possesses great hardiness. Of the new hybrids 
grown for the first time only one or two of each give any promise for the future, 
but aH win be seeded again so that single-head selections can be made from 
the second generation. Single-head selection is being rigidly adhered to. 

In addition to the hybrids, 12 varieties of spring wheat were grown, Ohogot, 
Irkutsk, No. 306, hybrid 24 A 1, hybrid 24 A 2, and H. G. ripened 100 per cent 
seed by August 20. Certain of these varieties possesses objectionable features, 
but their earliness renders them valuable for hybridization,' The Sandomirka 
winter wheat wintered 95 per cent, the Kharkov next at 20, per cent. 
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Tliree varieties of spring rye were tested, with Irkutsk maturing the earliest 
of the three. None was so early as the earliest winter rye, nor were the 
heads so well filled. Ten varieties of winter rye were tested, and^all were 
hardy provided they were protected toy a covering of snow, tout there was a 
difference of 12 days in the ripening. Irkutsk, Giant French, Amber, No. 959, 
Monster, and Station No. 195 all ripened by August 12. 

A number of oat varieties are being tested, with Finnish Black, Norwegian, 
and South Dakota No. 637 ripening the earliest (95 days). Hybrids of Cop- 
perfield and Toholampi have come true and were a day earlier than the above- 
named varieties. 

Pamir parley ripened earliest, in 79 days. Three new varieties were tested. 

Notes are also given on variety tests with buckwheat, flax, and broad beans, 
and cultural notes on hemp. 

Twenty-nine new potatoe varieties from the Sitka Station were tested for 
the first time. Tests were also made to determine the value of seed pieces cut 
to a single eye, but contradictory results were obtained. 

[Field crop] notes at Sitka Station, J. P. Anbeeson {AlwBloa Stas. Bpt. 
1915, pp, S2, SS, fig. 1). —Seventy-seven varieties of potatoes tested at the Sitka 
Station are listed, giving the yields for 1914 and 1915. Owing to the dying 
of the tops of some early varieties in August and the differences in the fertility 
of the soil, results for the two years are not comparable. The quality is re¬ 
ported as good in all but a few varieties. Four additional varieties were grown 
for the first time in 1915. 

Besults of experiments, 1915, A. E. V. Richaebson (Jour. Dept. Agr, Vic* 
toria, 14 (1916), No$. S, pp. 141-152; 5, pp. 288-295, figs. 5). —In rotation teste, 
the most profitable increases were obtained in a rotation of wheat and hay with 
forage crops, such as peas and barley, thus eliminating fallowing. 

In fertilizer tests the best results were obtained from the use of 1 cwt. of 
acid phosphate per acre. Lime and nitrogenous fertilizers have not been profit¬ 
able. High yields were obtained from ail manurial treatments. Manure with 
acid phosphate gave the highest yields. 

Wheat sown at the rate of 60 lbs. per acre the first week in May gave the 
best results, and Yandllla King and Dart Imperial proved to toe the highest 
yielding wheat varieties. In green manuring tests wheat gave higher yields 
after fallowing than after green manure crops, either when the latter were 
plowed under or fed off to sheep. 

Pasture crops in the prairie provinces, T. J. Haekison and J. Beaokbn 
(Agr. dm. Canada, 8 (1916), No. 5, pp. 419-4^0, figs. 8). —Pasture conditions 
In the provinces of Manitoba and Saskatchewan are discussed in some detail. 
Vaj^ious mixtures of grasses and other forage crops are recommended for peren¬ 
nial, biennial, or annual pastures for each section. 

' Germination experiments with grasses and legumes, A. Buegeestein, 
(Ztschr. Landw. V&rsuchsw. Osterr., 18 (1915), No. 8-9, pp. 559-570).—The 
results of. studies to determine the relative growth values of different grasses 
and legumes, when the seeds are planted at different depths, are discussed, and 
work of a similar nature conducted as pot and field experiments by the author 
Is described. 

In the pot experiments maize seeds, as determined by the depth of planting 
from which the coleoptile reached the surface of the soil, showed the greatest 
vigor of growth, being followed in decreasing order by oats, barley, wheat, and 
rye. Among the leguminous seeds studied peas and lentils showed a marked 
vigor of growth, as in a loose, humus, or sandy soil, at a seed depth of 40 cm. 
(about 15.6 in.), 40 per cent of the peas and 50 per cent of the lentils were 
capable of reaching the soil surface. 
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striking differences in vigor of growth were exhibited by seeds of Phaseolm 
muUiflorus and P. vulgaris. Planted at a depth of 20 cm., 07 per cent of tlie 
seed of P* multiflorits and only 12 per cent of the seed of P. vulgaris produced 
plants. Wheii planted at a depth of 25 cm., 88 per cent of the seed of P. nmltv 
florus reached the surface of the soil, while not a single seedling of F. vulgaris 
appeared. 

Spnonting seeds of Helianthns and Cucurbita showed less vigor In pushing 
tlirongli the soil than those of peas, lentils, vetch, and F. muUifto-rus. Thickly 
planted seeds of Zea maize and P. vulgaris, at depths of from 15 to 25 cm., 
came up quicker and in greater numbers than the same number of seeds planted 
on twice the area. In humus soil the difference in the vigor of growth of seeds 
of Ficte satwa was insignificant, in sandy soil plainly perceptible, and in clay 
soil quite marked. Lentil seeds, which possess a relatively high vigor of 
groW'tli, exhibited practically no difference when planted 25 cm. deep. 

In the field tests with seeds planted at depths of 15, 20, and 25 cm., the per¬ 
centage of successful germination and growth was as follows: Lentils, 53, 42, 
and 16; peas, 50, 44, and 20; Y. faha, 68, 40, and 20; P. muUifiorus, 36, 8, and 
0; and P. vulgaris, 2, 0, and 0, respectively. In a similar test, with the depth 
of planting at 10 cm*, the percentage of seedlings secured from the seeds planted 
was as follows: Pumpkin, 40; sunflower, 66; oats, 82; barley, 75; and chib 
wheat, 60 per cent. 

Crucifers and grasses, with, reference to their utilization of soil nitrogen, 
T. Pfeufeb, W. Simmebmacheb, and Miss M. Spangenbeeg (Fuhling^s Landw. 
Mg,^, 64 (1915), No. 21-22, pp. 521-584 )^— This article, somewhat controversial 
in nature, reports the results of several series of pot experiments conducted 
to determine (1) whether the plant food contained in mustard growui in a 
mixture with grain can be utilized by the grain crop after the mustard has been 
destroyed by spraying with iron sulphate solution, (2) whether the yield 
of oats grown alone is as large as or larger than the yield of oats gi.’own mixed 
with mustard which is destroyed w'hen it begins to bloom, and (3) whether 
the nitrifying capacity of the soil is changed under the influence of a mixed 
culture of oats and mustard as compared with oats grown alone. The conclu¬ 
sion drawn from the results secured is that mustard is without effect in each 
of the relationships studied, and that the assumption of L. Hiltner regarding 
the value of mustard in mixed culture in relation to the companion crop is 
not based on adequate evidence. 

Grasses with creeping roots.—^Advantages and disadvantages, Bl Break- 
WELL (Agr, Gas. N. B. Wales, 2$ (1915), No. 12, pp. 1031-1084, pis. 7).— This 
article deals with a discussion of the root systems of Johnson grass {Borghum 
halepense), couch grass (Gynodon dactylcm), Ehodes grass (Ghloris gayam^), 
summer grass {Panicum sanguimle), and Paspalmn dilatatmi, a common 
pasture grass in New South Wales. The advantages of each grass as a pasture 
grass due to its stoloniferous tendencies and physiological characteristics are 
discussed and illustrated. The disadvantages when the grasses are encountered 
in cultivated fields are also discussed, and methods of eradication for each 
grass are briefly outlined. 

' [The production of young grass with heavy applications of sulphate of 
ammonia], H, Netjbatjek, O. Hillkowitz, and P, Schneider '(Puhlmg^s Landw. 
Mg., 64 (191$), No. 21-22, pp. $84-54 $).—Experimental data are presented 
showing the greater production of total and digestible protein from a given 
area' of either high or medium fertility when the grass was cut every 14 days 
as compared with cutting three times during the season. In connection with 
the use of 400 kg, ^of ammonium sulphate .per, hectare (356 lbs. acre), it 
was observed that an increase in grass production took place immediately 
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after the application, and tiiat this effect had almost entirely disappeared at 
the end of four weeks. Notes are also given on the cost of fertlllziing grass 
lancls, the feeding value of young grass, the artificial curing of gras^; and the 
production of forage on lawns and in parks. 

[Chlorin req,T2iTeiiiQit of the buckwheat plant]? T. Pfeisteb and W. Simickb- 
MACHEB {LanAw. Vers. StaL, 8S (1916), No. pp. 105-120).-—This article re« 

views work on this subject by a number of investigators and describes a study 
made by the authors to determine the relation of chlorin to the growth of the 
buckwheat plant In view of the results secured it is concluded that while 
chlorin is a necessary plant food, the chlorin requirement of the buckwheat 
plant is very small and that the presence in the soil of relatively large quan¬ 
tities of chlorin compounds affects its growth injuriously. 

Com growing under droughty conditions, O. P. Haetim' and L. L. Zook 
(U. S. Dept Apr., Farmers' Bui. 773 {1916), pp. 24, figs. 15).-—This publicatioii 
deals with corn growing in dry-land r^ons, although the principles discussed 
apply wherever corn is produced. 

It is pointed out that while com is not naturally adapted to semiarid 
regions owing to its heat requirements and peculiar flowering habits, it has 
beep inti'oduced into dry-land agriculture because of its extensive production, 
in other regions and the advantages it presents in rotation with the small 
grains. The chief essentials of corn growing are given as water, heat, soil 
fertility, and seed, any one of which may, if lacking, become the limiting 
factor to production. In the semiarid regions the limiting factor is for 
the most part either water or heat, and the discussion is based, therefore, on 
the best means of getting moisture into the soil ai]i.d retaining it there until 
the com crop can make the most efficient use of it. The following points are 
discussed in some detail from the standpoint of dry-land farming: Preparation 
of the seed bed, time of planting, methods of planting, and cultivatioB, 

Corn growing under irrigation is briefly discussed, and some of the causes 
for failures in this practice pointed out. The short growing seasons and 
extreme differences between day and night temperatures are given as limiting 
factors encountered, although they may be partly overcome by growing early 
maturing adapted varieties. Some of the preventable causes for failure are 
given as over irrigation, too frequent irrigations, too early irrigations, and too 
little cultivation. 

Certain animal and insect enemies of the com crop are briefly mentioned, 
together with general control measures. The necessity for good seed and the 
choice of adapted varieties are discussed. 

The practice of pasturing com to hogs is recommended for semiarid regions, 
not only because of the labor saved in harvesting the crop but also because 
the flint and flour varieties may thus be grown. 

Some factors influencing yield in maize, H, Wenkolz (Agr. Gm. F. B. 
Wales, M (1915), Wo. 12, pp. 1023-1029). —^This article deals in a popular way 
with the meteorological conditions under which maize is produced in New South 
Wales. The time and method of planting are noted, together with the selection 
of adapted varieties and good seed. The preservation of seed between seasons 
Is discussed in some detail. 

Hulled oats, P. O. Overoaakd (TUssJer. Pkmteavl, 23 (1916), Wo. 1, pp. 84- 
102, fig. i).—The results of experiments on the seed value of hulled oats sliowetl 
that oats hulled in the process of threshing and sown mixed with normal oats 
are worthless for seeding purposes when soil 'conditions are tinfavorahle for 
germination or when the seed is subject to insect attacks. Under favorable 
conditions hulled oats in a mixture gave up to 50 per cent of the production of 
17—-4 
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normal oats. When sown alone and the rate of seeding iacrea^seci in proportion 
to the lower germination, as compared with oats in normal condition, hulled 
oats gave a full yield. Careful hulling by hand did not reduce the seed value, 
but clipping the oats seemed to be an additional factor in reducing the per¬ 
centage of germination of the hulled portion of the grain. 

Oats from a poorly developed crop and injured in thrashing to the extent of 
having the hull removed wholly or in part produced in a mixture with normal 
seed grain only 19 per cent of tl\e yield of the normal seed. A well-developed 
crop of oats grown on clay soil contained about four times as many hulled 
kernels as a crop of lower quality produced on sandy soil, other conditions 
being equal. Running the thresher at a moderate speed appreciably reduced 
the quantity of hulled kernels in the grain. Examination of the seed samples 
showed in most cases not over 2 per cent of hulled kernels, and it is thought 
that as a rule not more than this proportion will he found when the oats have 
been thrashed with a good machine properly adjusted and operated. 

Potato experimental fields, 1915—16, J. T, Ramsay {Jour. Dept. Agr. Fio- 
toria-, U {1916), Ao. pp. 107-115, figs, d).—This article gives detailed plans 
of potato experiments being conducted in Victoria. Diagrams are submitted 
showing the arrangement and treatment of the various plats. 

Sweet potato curing in Texas, E. W, Coub {Texas Dept. Agr. Bui. Jjfi [iWd], 
pp. 25, figs. 10). —This is a popular publication on the production and curing of 
sweet potatoes in Texas. Detailed informatioE is given for the propagation, 
cultivation, and harvesting of the crop. Two methods of storing the product are 
discussed—(1) the old-fashioned pit or hill method, and (2) the specially de¬ 
signed storage house. The construction of the latter is described in some 
detail, and the cost of curing sweet potatoes by this method is estimated at 68.1 
cts. per bushel. 

Belationship between the average wheat yield and the winter rainfall, 
A. E. V. Richaeuson {Jmir. Dept. Agr. Victoria, 14 (1916), No, 1, pp. S7-40, 
fig, 1), —This article is based on observations of the relationship between the 
average yields of wheat and the composite average rainfall over the wheat 
belt from May to October for the past 25 years. Ten centers, representative 
of the wheat districts, were chosen in which observations were made. The 
past 24 seasons were divided into two 12-year periods, each having approxi¬ 
mately the same composite average rainfall, namely, 9.5 in. for the first period 
and 9.8 in. for the second period. The results obtained are illustrated by means 
of a graph and are discussed in some detail. 

In a comparison of the yields with the rainfall it is shown that for every inch 
of winter rainfall 0.77 bu, of wheat was secured per acre in the first period and 
1.12 bu. per acre in the second period. This indicates a gain of 46 per cent 
brought about by Improved methods of cultivation. The effect of abnormal 
seasons on wheat production is discussed. It is pointed out that the wheat crop 
of Victoria may be estimated in November from a knowledge of the winter 
rainfall in the typical wheat districts. 

Experiments with the manuring of wheat, F. Coleman (Jour, Dept, Agr, 
80 , Aust., 19 (1916), No, 8 , pp. 716-718). —This is a report of experiments con¬ 
ducted for the past eleven years on the manuring of wheat. Increased yields 
and values of manured plats over unmanured plats for the 11-year period are 
given in tabular form. 

Researches on wheat selection,—Does the value of a wheat grain depend 
on its position in the earP A. B. V. Richakdson and W. H. Gkeen {Jowr. 

Dept. Agr. Victoria, 14 (1918), No. S, pp. HO-UG, figs. This article reports 
experiments with wheat conducted at the Butherglen Experiment Station, Vic¬ 
toria. In order to eliminate environmental influences as far as possible, a 
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modification of liie system of centgener plats suggested by Hays CB. S» IS, 
p„ 165) was adopted. The investigations were conducted with the Federation 
variety of wheat. Forty-three ears of wheat were examined and the kernels 
removed and weighed and their position in the ear marked. In addition, these 
weighed and marked kernels were planted, and their location carefully marked 
to test the fertility and vigor of kernels at diilerent positions in the ear and in 
the spikelet. 

The results obtained indicated that the weight of individual grains increases 
from either extremity to the middle of the ear. The middle kernels of the 
spikelets are invariably less in weight and impoverished and, if they germinate, 
produce less prolific plants. As these grains are undersized and low in weight 
an efficient grading machine eliminates them. In mass selection for crop im¬ 
provement the rejection of the upper and lower portions of the ear of wheat is 
deemed Justifiable. 

Th© cross-fertilization of wheats, W. J. Sfatfom) {Jour. Dept. Agr. So. 
Amt., 19 (1915), Wo. 4, PP- S62^75, figs. 6; 19 (IMS), Wo. 7, pp. 

This article is a detailed discussion of the principles involved and the methods 
used in the cross-fertilization of wheats. 

Wheat breeding in Hew South Wales, J, T. PmuHAM (Agr. Gaz. W. S. 
Wales, m (1915), Wos. 7, pp. 56S-567; 8, pp. 645-650 ; 9, pp. 7S7-741; n. pp. 
1019-1017). —This article consists chiefly of the assembling and discussion of 
the underlying principles of plant breeding as formulated by Mendel, De Vries, 
Johannsen, and others, and supplemented by breeding investigations with wheat 
in New South Wales. The American Breeders’ Association Yearbook for 1907 
is quoted at some length. 

Notes on some recently imported wheats, F. B. Guthkie and G. W* Nobeis 
{Agr. O-az. W. S. Wales, 26 {1915), No. 12, pp. 1018-1022) .—The results of mill¬ 
ing and baking tests applied to Russo-Barletta, White Walla, Red Walla, Blue 
Stem, and Baril, all imported Argentine wheats, are reported. Russo-Barletta 
and Baril appear to be the most satisfactory milling wheats. An unnamed 
variety of wheat imported from Japan and Red Fife from Oregon were also 
tested. 

Seed wheat.—Varieties for distrihution among farmers, A. B, V. Richaed- 
SON (Jour, Dept. Agr. Vietoria, 14 (1916), Wo. 2, pp. 65-78, figs. This article 
deals with the methods employed by the Victoria department of agriculture in 
developing varieties of wheat for distribution among farmers. The value of 
seed selection and grading is pointed out. All varieties are started on 1/10-acre 
“stud” plats from which seed is selected for 1-acre “seed” plats, which in 
turn furnish seed for 10-acre “bulk” plats. More or less detailed notes are 
given on 16 varieties that have been developed, including information as to 
yielding qualities, cultural characteristics, disease resistance, etc. 

Cost of production of field crops, H. O. WmoN and A. J. Whbuan (Jmr. 
Dept. Agr. Victoria, 14 (1916), Wo. 5, pp. 296-307, figs. 4). —An itemized state¬ 
ment of the cost of harvesting wheat in Victoria is given. Three operations 
are compared, namely, harvesting 12 acres for hay, harvesting 309 acres with 
a binder for threshing, and stripping and winnowing 24 acres. 

Improved apparatus for determining the test weight of grain, with a 
standard method of making the test, B. G. Boebneb (U. S. Dept. Agr. Sul, 472 
(1916), pp. 15, figs. 8). —This bulletin describes an apparatus for accurately 
determining the test weight of grain, especially designed for use In grain stand¬ 
ardization work. The common practices met with in commercial grading are 
compared and their imperfections pointed out. A standard method for making 
all such tests is urged, and specifications submitted for that purpose. 
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Buies and relations of the Secretary of Agricultiare under the United 
States 0raiB Standards Act of August 11, 1916, D. F. Houston (17. S, Dept 
Afff., Offloe Sec. Circ. 10 (1916), pp. U).—TMb circular contains tiie rules and 
regulations of the Secretary of Agriculture pertaining to the United States 
Grain Standards Act of August 11, 1916. The test of the act (F. S. II,, 35, 
p. 308) is included. 

Clover and grass seed inspected in 1914, 0. P. Smith {Maryland Sta. BuL 
197 (1916), pp. 58). —Seed Inspections of red clover, crimson clover, sweet 
clovers, alfalfa, alsike and white clovers, hairy vetch, timothy, millets, and 
orchard grass for 1914 sire reported. 

A table of tolerance for purity variations is given and an explanation made 
of its calculation and use. 

Anatoixdcsal deteiminatioii of the seeds of Cuscuta trifolii and C. suave- 
olens, J. Beskatskt [Landw. Vers. Stat.., 88 (1916), No. 1-2, pp. 1-11, figs, 7).— 
The results are reported of an anatomical study of the seeds of two species of 
dodder, conducted to determine the cause of the so-called limy or calcareous 
condition of some seeds, and to discover a method for the recognition of the 
species of such seeds in doubtful cases. 

It is stated that the limy seeds show no indication of parasitism, but that 
they are seeds which, having failed of fertilization, dry up in the condition or 
stage of development reached before the time of fertilization arrives. The 
anatomical differences determined were as follows: In limy seeds of 0. trifolU 
the proportion of the thickness to the length was as 1:1.4, and in those of 
0. mamolem as from about 1:1.6-1:1.9. The palisade cells in the limy seeds 
of O* trifolii were from 6 to 8 ^ in the first row, about 8 fi in the second, and 
only near the hilum perceptibly more than S ti in length, as compared with 
from 8 to 16 jt® in the first row and 10 to SO p. and over in the second row in 
similar seeds of 0. maveolens. The starch grains of the limy seeds did not 
prove of value for a systematic classification. 

A new weed, G. Quikn and H. W. Andeew (J&ur. Dept. Agr. So. Aust., 19 
(1915), Fo. pp. S80-S8S, figs. 8 ). — The appearance of the cruciferous weed 
CarrieMera anma is reported in a limited area of South Australia, A botani¬ 
cal description of the plant is given. 

Some points in fan weed control (Mofitana Sta. Circ. 12, Sup. (1915), pp. 
4 ). —^This circular supplements a publication previously noted (E. S. R., 28, 
p. 46), dealing with fan weed (TMaspi arvense), its introduction into new 
territory, and its control. 

EOETICULTTOE. 

fHorticultural investigations in Alaska], 0. C. Geoegbsoh, J. P. Andkeson 
ET AU. (Alaska Stas. Mpt. 1915, pp. 8 -lS, 15, 22, 29-S2, 8SS9, 50S2, 67, 68, 76, 
pU. d).—The horticultural work at the Sitka Station and at the branch stations 
was continued along lines previously noted (E. S. R., 33, p. 637). 

The numerous crosses between cultivated strawberries and the wild species 
of Alas&a have yielded many plants of sufficient merit to be retained for further 
test arid experiment. Some of these hybrids with the coast species as one of 
the parents have been found to be hardy at both Rampart and Falrbante sta- 
tioiisi’ but hybrids that have the interior species for one of their parents are 
expected to be better adapted for that region than are those now under test. 
Thp raspberry-salmonberry crosses made several years ago (E. S. B., 28, p. 435) 
ha^Ve yielded plants of no value, and this breeding work has been discontinued. 
Some hybrids between the raspberry and the thimbleberry (MuMs pm?ifiorm) 
tod between amative crab apple and early summer apples fruiting at the Sitka 
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station have been secured and are under observation. Selection and breeding 
studies are also being conducted with gooseberries, cranberries, bliiel>erries, and 
huckleberries. 

The season of 1915 was favorable for fruit production In the station’s test 
orchard and a number of early-maturing apples fruited. The tests thus far 
made have shown that only the early-maturing apples are adapted to Alaska. 
Of these Yellow Transparent and the Livland Raspberry are the only two that 
can be recommended at this time. Of the cherries, only sour cherries have 
proved of any value as orchard trees, and in most seasons even sour varieties 
are more or less a failure. Thus far, other orchard fruits have not been 
successful. 

The usual variety tests wnth vegetables are reported, and data are given on 
the adaptability of various ornamental trees, shrubs, perennials, and annuals to 
conditions at the stations. 

Motes on some garden plants cultivated in the experimental garden of the 
Portxci Boyal Agricultural High School, F. de Rosa (Atti B, 1st, Imoragg, 
NapoU, 6. ser,, 67 {1915)^ pp. 251-272). —This comprises notes on the condition 
and character of different classes and varieties of vegetables grown in the school 
garden. 

Two winter salads, endive and Witloof, L, Bussaed (V’ie Agr. et BuroXe, 6 
{1916), Bo. 46, pp. 554-S56, figs. B). —The methods employed in forcing endive 
and Witloof chicory during the winter months are described. 

Modem fruit marketing, B. S. Bkown {New York: Orange Judd Oo., 1916, 
pp. XIX+28B, fi,gs. 186). —In the present treatise the practices of harvesting, 
packing, storing, transporting, and selling of fruit are considered in detail. 

The Christ-Junge taxation method; general rules for the application of 
the method for all horticultural plants^ (MuffeddL Nederland. Fomol. Ver., 6 
{1016), Nos. 4, PP- 7SS0; 7, pp. 148-163/8, pp. 166-174; 9, pp. 194-202).—This 
article discusses in detail a method of taxing fruit trees which have not come 
into bearing, those which are yielding normal crops, and those which have 
passed their prime. The method here considered was advanced by Dr. Christ 
and E. ffimge in their guide for the determination of the worth and rental value 
of fruit industries.^ 

The cost of producing apples in Wenatchee Valley, Washington, Q. H. 
Miixee and S. M. Thomson (U. S. JDept Agr. Bui. 446 (1917), pp. S5, pU. 4, 
figs. 7). —This comprises a detailed study made in 1914 of the current cost 
factors involved in the maintenance of orchards and the handling of the crop 
on S7 orchards. 

The average investment per farm surveyed was $20,974; the average invest¬ 
ment per acre of bearing apples alone was $1,925. The equipment investment 
was $444 per farm, or $47 per acre, exclusive of stock. There was an average 
of two horses per farm, or 5.8 tillable acres per horse. The orchards studied 
averaged 6.5 acres and 81 trees per acre, and the trees averaged 11 years of 
age. 

The total annual cost of production was $469.73 per acre, or 79.2 cts. per box, 
t 0 . b. Of this, labor cost constituted $179.09 per acre, or 30.2 cts. per box, 
and cash cost, including interest on investment, $290,64 per acre, or 49 cts. 
per box. This was the annual cost for the average orchard under clean cultural 
management, and where under alfalfa or clover management, this cost was re¬ 
duced about 2 cts. per box. The yield per acre on the bearing orchards from 
which data were secured was 593 box^, or 7.S boxes per tree. This represents 
all yields on trees from 7 to 11 years, lucXustve. 

lAnlettung filr die Wert und EentabilitUtsberecbnung der Obstkulturen aul neuer 
Orundiage, (Berlin: P. Parey, 1913, 2. rev. and eul. ed., pp. VIII + 17B.) 
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Tlie teo leadiii^^ varieties In tlie bearing orchards were Winesap, Jonathan, 
Esopns, Rome Beauty, Stayman, Oano, Ben Davis, Yellow Newton, Arkansas 
(Mammoth Black Twig), and Arkansas Black. In orchards of from one to five 
years of age varieties such as Delicious, Winter Pearmain, and Banana are re¬ 
placing varieties like Ben Davis, Arkansas, and Arkansas Black. 

The general cost of establishing: a meadow orchard of eider apples, A. 
Tbueixe (Yie Agr. et RuralOf 6 {1916) , No. 48, pp. 891-896, fig^. 5). — A discus- 
Sion with estimates of cost entering into the establishment of a cider orchard in 
land used for pasture. 

Methods and problems in pear and apple breeding, W. B. Baixaejo {Mary- 
la/M Bta. Bui. 196 (1916), pp. 79-92, flg^. Investigations in the Improve¬ 
ment of orchard fruits have been conducted by various investigators at the 
station for 11 years. The data secured from these breeding projects are re¬ 
served for a later publication. The present bulletin is limited to a discussion 
of some of the methods which have been found useful and some of the problems 
which have been encountered in these investigations. The phases discussed 
include knowledge of varieties, the blooming period, collecting and ripening 
pollen, emasculation, pollination, bagging and labeling, setting of the fruit, 
gathering and planting the seed, handling the seedlings, early elimination of 
undesirable types, the permanent planting, and the fruiting age. A summary 
is given of the pear and apple crosses made at the station showing the number 
of buds pollinated and the number and percentage of fruit set. 

Bear breeding, W. B. Bamaed {Jour. JSeredity, 7 (1916), No. 10, pp. 435-44^, 
flg^. 4)-—^^This comprises a reprint of the greater part of the above noted 
bulletin. 

Growing cherries east of the Bocky Mountains, H. F. Gould (V. 8. Dept, 
Agr., Fartmrs* Bui. 776 {1916), pp. 86, figs. 29). —treatise on cherry culture 
discussing the extent and distribution of cherry growing, locations and sites for 
cherry orchards, methods of propagation, selection of stocks and trees, the 
season for planting trees, care of trees ’when received fz'om the nursery, prepar¬ 
ation of the land, planting operations, pruning at time of planting, tillage and 
maintenance of soil fertility, intercrops, irrigation, pruning, fungus diseases 
and insects and other pests, picking and handling the fruit, varieties, the 
sterility of sweet cherries, the sequence of ripening of different varieties, and 
the future planting of cherries. 

Self-sterility in dewberries and blackberries, L. E, Detjen {North CaroUmu 
Sta. Tech. Bui. 11 {1916), pp. 5-87, figs. P).—This bulletin presents in detail the 
r^lts of an investigation of the extent and causes of sterility among varieties 
of dewberries and blackberries and their hybrid forms. 

In the work with blackberries, which was conducted through three successive 
seasons, the 11 true blackberry varieties included in the study proved to be 
seif-fertile, one hybrid blackberry was partially self-sterile, and three hybrids 
were self-sterile. In case of the dewberries, on the other hand, 10 of the true 
dewberries were self-sterile and three of the hybrid dewberries were self-fertile, 
thus indicating that sterility apparently occurs only in dewberries and their 
hybrids with blackberries. Examination of the origin of the different varieties 
of dewberries tested showed that all of the varieties that are pure lineal de¬ 
scendants of RuMs irivialis and those varieties in which trivMis blood pre¬ 
dominates are self-sterile, while those varieties that come from R. uillosm are 
generally self-fertile. Among the' factors studied and discarded as not ex¬ 
plaining the general sterility among dewberries are the structure of the ffower, 
disease, daily blooming period of varieties, amount of pollen produced by the 
dower, environment, sterility due to hybridism, and the percentage of defective 
poHen grains produced. The author concludes that the self-sterility among 
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dewberries and liybrid varieties that are grown either as dewberries or as 
blackberries can be attributed either to a noaattraction or to a repulsion of 
the sexual elements from the same plant or from the same variety. 

The pollen from most of the self-sterile varieties will successfully fertilize 
flowers of other self-sterile or self-fertile varieties. Fully self-fertile dewberry 
plants and blackberry plants when self-pollinated produce apparently as good 
fruits as when cross-pollinated. The results of the study as a whole indicate 
that by Judicious and careful selection of varieties one or several varieties 
may be included in the fruit plantation with a reasonable certainty of a good 
setting of fruit. In the case of partially self-fertile varieties and all of the 
recognized self-sterile varieties of dewberries and blackberries a good pollenizer 
is absolutely necessary. Under ordinary conditions several varieties should be 
included in the plantation so as to secure the best possible results from cross- 
pollination. 

The sycamore fig in Egypt, T. W. Bbown and F. G. Walsingham (Jmr, 
Heredity, 8 (1917), No. 1, pp. 2-12, figs. 7).— An account of the sycamore fig 
with reference to its history, botany, and practices employed by the natives in 
the culture and ripening of the fig. 

The best papaws (Jour. Heredity, 8 (1917), No. 1, pp. 21-3S, figs. 7 ).— ^This 
article describes a number of papaw fruits and trees reported in 191fi as the 
result of prizes offered by the American Genetic Association for photographs of 
the largest papaw trees and for the best papaw fruits. 

Cocos micifera, F. W. T. Hungeb (Cocos nudfet-a. Amsterdam: Scheltema 
d JSolkema, 1916, pp. pis. 40, figs. 12). — A handbook on the knowledge 

of the coconut palm in the Dutch East Indies, including detailed information 
relative to its history, botany, culture, and products. 

The cultivation of limes, J. B. Habkison, C. K, Banceoft, and G. E. Bodkin 
(Jour. Bd. Agr. Brit. Guiana, 8 (1915), No. 4, pp. 125-142; 9 (1915), No. 1, pp. 
4 -10; 9 (1916), No. S, pp. 122-129; 10 (1916), No. 1, pp. 6-8).—A popular 
treatise on lime culture, with special reference to British Guiana. In addition 
to cultural details information is given relative to the control of insect pests 
and diseases, cost of establishing a lime plantation, and preparation of lime 
products. 

The vanilla plantatioiis of Tahiti and Moorea, E. P. Meineoke (Les Tanilr- 
litres de Tahiti <& de Moorea. Papdti: Govt., 1916, pp. 44)* —This embraces 
the results of a survey of the vanilla industry in the islands of Tahiti and 
Moorea. Information is given relative to the nature and extent of the industry; 
the various pests of vanilla, together with suggestions for their control; and 
the improvement of cultural methods, 

Gerndnation of yerba, V. Gabin (Bol. Min. Agr. [Argentim], 20 (1916), 
No. 7-8, pp. 568-577, fig. i).-—The results are given of some germination tests of 
yerba mat6 seeds previously treated in different ways mechanically, chemically, 
and by stratification. 

Yerba mate (Ilex paraguayensis), G. T. Biektoni (Bol, Min. Agr. I Argen¬ 
tina}, 20 (1916), No. 7-8, pp. 578-592). —^A paper similar to the above dealing 
with different methods of treating yerba mats seed preliminary to planting. 

The American, nut industry, H. A. Gossaed (Ohio Forester, 8 (1916), No. 2, 
pp. 29-32). —^A review of the American nut industry in its various phases, based 
largely on the literature of the subject. 

Effects of large applications of commercial fertilizers on carnations, G. D. 
Beal and F, W. Muncbk (Jour. Amer. Chem. Boo., 38 (IBM), No. 12, pp. 2784^ 
This papa: presents the data secured to a study of the causes and 
effects of overfeeding with the more ordinarily used eotnmerclal fertilizers. 
The fertilizers chosen for the experiment were dried blood, sodium nitrate, am- 
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nioaliini sulphate, acid phosphate, disodium phosphate, and potassium sulphate. 
For comparison, sodium eWorld and sodium sulphate also were used on some 
sections. The work was conducted during the period 1012 to 1915. The more 
practical results relative to the injurious and beneficial effects of ^specific fer¬ 
tilizers have also been published in a previous paper (E, S. E., 32, p. 746). The 
additional data here given deal with alterations in plant activities and constitu¬ 
ents due to the fertilizers. A bibliography of related literature is appended. 

Determinations of dry weight and ash made from the foliage of the carna¬ 
tion plants showed an increase in both values with increased applications of 
fertilizers. An increased content of the fertilizing salts was detected in the 
plants after large applications of them to the soil. The total nitrogen deter¬ 
minations made upon plants in different stages of injury showed an increased 
intake of niti'ogen when ammonium sulphate was applied, but an acquired 
tolerance by the plants when successive small applications were made. Injury 
from amm onium sulphate was not in proportion to the total nitrogen content. 

Osmotic pressure determinations made upon the cell sap proved that with 
each fertilizer used the degree of injury varied with the osmotic pressure, but 
that not the same degree of injury was caused by different fertilizers at the 
same osmotic pressure. Injury is not a result of increased osmotic pressure 
exclusively. The increase in the osmotic pressure in a series of plants on soil 
receiving increasing applications of commercial fertilizers was accompanied by 
an Increase in the total solids and ash of the sap and in the amount of the 
fertilizer taken up by the plant. 

The total acidity of the sap of plants fed with ammonium sulphate, disodium 
phosphate, and monocalcium phosphate increased as indicated by phenolphtha- 
lein. The relation between the increase in total acidity and in the phosphorus 
content of the sap when the plants were fed with disodium phosphate proved 
that the phosphorus was taken in the form of dihydrogen phosphate, due 
not entirely at least to absorption of the base by the soil, but to the selective 
action of the plant as weE. 

Applications of potassium sulphate had no effect upon the acidity of the sap, 
but large applications gave a higher total sugar content in the sap from the 
stems of the plants as weB as in the foliage. The starch content of the foliage 
of such plants was lower. These data indicate a more rapid hydrolysis of the 
starch in the foliage in the presence of an excess of potassium sulphate. The 
increased exudation of nectar observed in the flowers of these plants probably 
resulted from this increase in sugar content. 

The history and botanical relationships of the modem rose, B, H. and 
F. A. Wrt.soN {Bmton: Author1916, blueprmt) consists of a chart pre¬ 
pared with the view of showing the progress in the evolution of the modern 
rose. 

Some suggestions for improvement of the home grounds, W. H. Siix (Pam 
Handle [W. Va,} Apr. Club Oirc. 3 (1916), pp. 25, fiffs, 5).—A popular treatise 
on the questions arising in the improvement and development of the home sur¬ 
roundings applicable to the small city lot, the suburban estate, and the farm. 

FORESTEY. 

Handbook for rangers and woodsmen, J. D. B. Tatlob (New^Yorh: John 

Wiley £ Son^, Inc., 1917, pp. IX+4Z0, figs. 243).—The object of this handbook 
Is to serve as a guide for Inesperlenced men in woods work. Although the 
author has had prlmarUy la mind the problems which confront a forest ranger 
In government, state, or private employ, It is believed that the suggestions 
offered may be of use to others whose work or recreation takes them into rough 
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niid unsettied regions. Tbe subject mutter is discussed tinder tlie general licarJ- 
Ings of equipment, construction work, general field work, live stock, and mis¬ 
cellaneous. Numerous tables and miscellaneous information, together •with a 
glossary of local and teclinical terms used of value to the forester, are appended. 

Ecological investigatioiLS upon the germination and early growth of forest 
treeSj R, H. Boeekeu {Thesis, Xlniv. Nebr., 1916, pp. 90, pU\ 5, figs. Univ. 
INebr,} Studies, 16 (1916), m. 1-^, pp. 1-89, pis. 5, figs. 25}.—A doctorate 
thesis to the faculty of the graduate college of the University of Nebraska, and 
constituting an inquiry into the effect of the more important habitat,and seed 
factors upon the germination and early development of certain American forest 
trees for the purpose of obtaining data that may be used in the silvicultural 
management of these species. The author's observations were made on control 
cultures in the greenhouse. The results are presented in tabular form and 
fully discussed. A bibliography is appended. 

The significance of certain variations in the anatomical structure of wood, 
R. P. Pbichaed and I. W. Bailey {Forestry Quart., 14 (1916), No. 4, PP- 662- 
670, fig. 1). —This paper summarizes the results of one of a series of investiga¬ 
tions that have been undertaken at the Bussey Institution in the study of plant 
tissues and cells, their comparative structure, relative conservatism, and be¬ 
havior under the Influences of various modifying factors. The present investiga¬ 
tion deals with the variation in size of the principal woody elements (fibers 
and vessel segments) in various parts of the stem of the common shagbark 
hickory (Carya ovata). 

Relationship of the Bouglas fir to lime in soil, Someeville {Quart. Jour. 
Forestry, 11 (1917), No. 1, pp. 1-6). —^An inspection of some Douglas fir planta¬ 
tions occurring in chalk lands led the author to conclude that, contrary to a 
rather common opinion, Douglas fir is more or less tolerant of lime, and may 
be recommended for planting even where solid chalk occurs within 2 ft of the 
surface and where abundant lumps of chalk are met with even at a less depth. 

’ The girth increment of Hewea hrasiliensis, T. Fetch (Ann. Roy. Bot Card. 
Feradmiya, 6 (1916), No. 2, pp. 77-^6, pis. S ).—In January, 1912, regular girth 
measurements on M. brasiliensis were begun at Peradeniya as part of an in¬ 
vestigation into certain phases of the physiology of the tree. Tabular data are 
given showing the girth increases for 16 trees up to March, 1914, together with 
growth curves of untapped and tapped trees. 

Sugar pine^ L. T. Laesen and T. D. Wooubuey (U. S. Dept, Ayr. Bui. 4M 
(1916), pp* 40, pl^- 10).— Ail account of the sugar pine (Pimis lamhertimm) 
with reference to its importance, geographical and commercial range, botanical 
characteristics, growth, silvical requirements, reproduction, and forest types. 
Consideration is also given to the mechanical and physical properties of the 
wood, methods of logging and milling, values and grades of lumber, markets, 
uses, stumpage prices, growth and yield, and management, including the man¬ 
agement of private timber lands. Appended to the bulletin are a volume table, 
based upon measurements of 910 felled trees taken by the Forest Bervice in 
California; a key for the identification of sugar pine, western white pine, and 
white pine woods; and a classification of sugar-pine lumber into grades. 

The forests of Worcester County, H. O. Cook (Boston: State, 1917, pp. SB, 
pis. 7, figs. 5).—This comprises the results of a forest survey of the 59 towns 
in Worcester County, Mass., together with a study of their lumber industry. 
The data given for each town include the acreage in various forest types and 
age classes, the acreage In nonforest types, and the wood-using industries. 

Improviag the woodlot, J. B. Beset (Oe. State Col. Agr. Owe. 51 (1916), 
pp. 8, figs. —A popular treatise on woodlot management. 
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Scientific national forestry for Hew Zealand, D. .E. Hotchins (Jour. Afff\ 
INew Zeal,J, IS (1916), 2^os. 4, pp. 296SI7, ftps. 4/ S, pp, S75-S96, figs. 4).—All ac¬ 
count of tlie forests and forest conditions in New Zealand, with suggestions rela¬ 
tive' to the development of scientific forestry in the dominion. The subject 
matter is based upon the author’s investigations on behalf of the government 
relative to the forests and forestry in New Zealand. 

Annual return of statistics relating to forest administration in British. 
India for the year 1914-15 (Stdtis, Forest Admin, Brit, India, Idlfi-lS, pp. 
25, pi. i).—A statistical report relative to alterations in forest areas, progi’ess 
of forest settlements, forest surveys, working plans, forest protection, planting 
operations, yields in major and minor forest products, revenues, expenditures, 
etc. Data are also given showing the revenue, expenditure, and surplus during 
the 25 years from 1890-91, together with a diagram showing the annual forest 
revenue, expenditure, and surplus for the 10 years, 1905-6 to 1914-15. 

Snow injury to trees, G. B. Rigg {Torreya, 16 (1916), No, 12, pp. — 

Observations on mechanical injury by snow to evergreen trees in the Puget 
Sound region during the winter of 1915-16 are given. The most striking fact 
observed was the large amount of injury to needle-leaf evergreens and the small 
amount of injury to broad-leaf evergreen trees and shrubs. 

Porest fires in the United States in 1915, J. G. Petebs (U. S. Dept. Agr., 
OJfice See. €ire. 69 (1917), pp, 6). —^This circular presents the results of the 
first attempt to secure annual estimates of all forest fires in the United States. 
Thirty-seven States sent in returns which represent approximately 56 per cent 
of the forest area of the country. Tabular data are given showing the number 
and causes of fires reported in 1915, with the area burned over, and the amount 
of damage, and also an estimate for the territory from which no reports were 
received. 

The actual losses on the 177,500,000 acres of Federal and private lands within 
the National Forest boundaries was $353,389 and the estimated loss on all otlier 
forest lands in the United States is given as $6,755,967. Within the National 
Forest boundaries 279,245 acres were burned over, as compared with an esti¬ 
mate of 5,627,405 acres on all other forest lands. 

Forest insurance against fires in Finland, E. Ntlandee (SJcogst'^drdsfdr, 
Tidshr,, 14 {1916), No, 8 , pp. 625-628), — A short account of forest fii'e Insurance 
in Finland, which was originated in 1914 and met with great success, a sum 
of 85,000,000 marks ($16,405,000) being the immediate amount insured for. 

Better apparatus for forest fire fi.ghting, H. 0. Johnson {Cmtad, ForeMry 
Jour., IS {1917), No, 1, pp. 896-899, figs. 7). —Some successful results with a 
portable engine pump in fighting forest fires in Quebec are briefly discussed. 

DISEASES OE ELAHTS. 

Plant diseases, X P, Andebson {Alaslm Stas. Ept. 1915, pp. SB- 4 I).—NoteB 
are given on the occurrence of diseases of a number of economic plants grown 
in the trial grounds of the Sitka Station, 

Mycology, F. J. P. Shaw (Atm. Rpt. Bd. Sci, Advice India, 1914-15, pp. 104- 
109}.—At Pusa it was found that although the ufra disease of rice can lie 
dormant in the soil and infect the young plants, cutting the diseased rice and 
burning it in place with a little kerosene oil prevented infection of the next 
crop. A rice disease at Balasore and at Bankipore could not be traced to any 
parasitie agent. Gwa-bo, which caused extensive damage in Burma, was In¬ 
vestigated with no very definite result, SoleroUum oryzce appearing In about 
half the cases but probably not 'as a primary cause, and several Insects as more 
probably causative in many cases. 



1917] 


BISEA&ES OF PLANTS. 


449 


Field esperinients witli tokra of tobacco Imve already yielded some results. 
Orobanche cemua aBcl 0. indica occur on tobacco, the latter being much more 
serious to solanaceous crops and the former causing more damage to crucifers. 
The effects of chemical manures on the influence of tokra are being tested. 

Black thread of Hevea in Lower Burma, characterized externally by black 
lines in the tissue above the tapping cut and by failure of the tree to regenerate 
the bark over the tapped area, has not yet proved to be due to a fungus parasite 
but hyph® of a Phytophthora have been found in adjacent bark. 

A disease of sal (Shorea robusta) in the forests of the Duars was associated 
in every dead or dying tree with the presence of a rhizomorphic root fungus 
showing sporophores in advanced cases, and all showed a diseased conditioii 
of the phlcem. The disease may prove to be due to a Pomes, the conditions for 
attack by which are not yet known. 

Eliizoctonia iKipi was found to be a serious parasite of mustard and granL 
though limited by its inability to grow actively at temperatures above 29* C. 
(80.3° P.). A fertile stage discovered is said to be identical with Botrptis 
cinerea, R. destruens causes a serious disease of betel vine and potato in 
Bengal, and it also occurs on suran, alfalfa, and peanut. This fungus may have 
a perfect stage in the genus Corticium. Experiments suggest that corrosive 
sublimate is more reliable as against Bhizoctonia than is either formalin or 
copper sulphate. Studies regarding the causation of blight of opium poppy ren¬ 
der it probable that Ehizoetonia is seriously parasitic on this plant only under 
bad conditions, such as poor soil or defective drainage. Peronospora arborescms 
w^as abundant on poppy near €rhazpur. 

Anthracnose of betel vine was investigated with slight results. Anthracnose of 
chillies caused much trouble in Burma. 

Preliminary study of the soil floras of India showed a striking similarity 
of these with those of Europe. The red rot sugar cane fungus attacked Juar 
under laboratory conditions. A banana rot was caused by a Bhisarium, this 
disease appearing to be distinct from the Panama disease of bananas. The 
potato blight fungus is not able to survive in the heat of the plains. Results 
are to be published soon of a study of Phytophthora in Vinca. A disease of 
chillies proved to be of the type known as wilt. In Bihar the treatment of oat 
smut with formalin was, as usual, completely successful. 

An account of plant disease work by departments is given in brief form^ 
and this is followed by a short list of publications during 1914-15. 

Nonparasitic stem lesions on seedlings, C. Haetxey (Abs. in Phytopathology^ 
6 (1916)^ No. 5, pp. 809). —Attention is called to a disease affecting the 

bases of the stems of young seedlings of conifers and various herbaceous plants, 
for which the name white spot is proposed. In many ways this disease resem¬ 
bles damping-off and is frequently confused with it, but it is considered that 
the disease is caused by high temperature at the soil surface, probably combined 
with the effects of light 

Life history and poisonous properties of Claviceps paspali, H. B. Beown 
{U. B. Dept. Agr., Jour, Agr. Research^ 7 (1916), No. 9, pp. 401-406, pt 1, figs. 
3).—In continuation of previous work (B. S, R., 34, p. fl76), the author gives 
the results of an investigation carried on at the Mississippi Experiment Station 
on the life history and poisonous properties of this ergot. 

The fungus has been found quite abundantly in the vicinity of this station, 
at least 90 per cent of old heads of Paspalum dilatatum showing Infection. 
Inoculation experiments have demonstrated the possibility of producing the 
disease. It has been observed that the sclerotia are readily found on the 
ground during the winter, where they remain until spring. In addition to the 
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Bfgot, two other fungi, Fasarium heterosporum anil Cladosporium. sp., are re- 
ported as infecting tlie heads of P. dilatatum. A brief account Is gi.ven of 
experiments in feeding the sclerotia, as well as extracts made from the fimgus, 
to guinea pigs, from which it appears that only the old sclerotia are poisonous 
and that they retain this property for at least 10 months. 

Mowing pastures as often as the sclerotia become abundant is said to be an 
effective method of preventing poisoning, and this measure is of practical value 
in most places. 

Neocosmospora vasinfecta on potato and adzixki bean, F, A. Wolf (Phyto¬ 
pathology, 6 {1916), No. S, p. SOI).—Th^ author adds to the known host species 
of this fungus potatoes and adzuM beans, the organism found upon these plants 
agreeing morphologically with that recently described from peanuts (E. S, K., 
32, p. 546). 

Pleosph^rulina on alfalfa, F. R. Jokus (Phytopathology, 6 (1916), Wo. S, 
pp. 299, SOO), —On account of a publication by Melchers (E. S. R., 33, p. 848) 
relating to a new alfalfa leaf spot in America, the author was led to contribute 
certain facts regarding the distribution, cultural habits, and taxonomy of the 
fungus, which has been observed in Madison, Wis., and Auburn, Ala., and has 
also been collected in Iowa, Blinnesota, South Dakota, and Indiana, 

Disseminatioii of bur clover leaf spot, F. A. Wolf (Phytopathology, 6 
(1916), Wo. S, p. 301). —^The leaf spot of bur clover due to Ceroospora meM- 
caginis has been found to be spread by means of bur clover seed, and it Is 
recommended that the seed be immersed for one minute in boiling water to 
prevent the occurrence of the disease. This treatment seems not only to 
destroy the fungus but also to hasten the germination of the bur clover seed. 

Experiments to control late blight of celery (Afin. Rpi. Ontario Agr. Col. 
and Expt. Farm, 41 (191S), p. 17). —^As a result of three years’ experiments it 
is claimed that in seasons of normal rainfall losses from the late blight of 
celery can be prevented by spraying with a 4:4:40 Bordeaux mixture, begin¬ 
ning with the plants in the seed bed and continuing the spraying at intervals 
of ten days or two weeks throughout the growing season. 

The Rio Grande lettuce disease, 0. W. Caepenteb (Phytopathology, 6 
(1916), Wo. 3, pp. SOB-305, fig. 1). —brief account is given of investigations of 
a lettuce disease occurring in the lower Rio Orande Valley, in which tliere 
is a reddening of the older leaves and blanching of the younger ones, restricted 
development of newly forming leaves accompanied by small, dark-colored 
blister spots along the border, and the development of numerous lateral adven¬ 
titious shoots and dry and dead small roots. Analyses were made of the 
Irrigation water used and of the soil about the affected plants, and it Is 
believed that the trouble in question is due to the presence of alkali. 

A new smut on Sorghum halepense, I. B. P. Evans (Bo. African Jour. Bel, 
12 (ISM), Wo. 11, pp. 543 , 544-> Pt. 1).—A technical description is given of Bor- 
ospormm simii n. sp., which is said to attack Johnson grass in South Africa. 
Attention is called to this fungus and to the fact that it will probably attack 
Sudan grass unless precautions are taken against its introduction. 

Control of the sugar beet nematode, H. B. Shaw (U. B. Dept. Agr., Farmers* 
Bui. 772 (1916), pp. 19, figs. 6). —A popular account is given of the sugar beet 
nematode (Seterodera sehaehtii), wMqh, it is said, has been introduced into 
the United States and has become established in several sugar-beet districts of 
the West, where it causes considerable injury. 

It is claimed that the only practical method of controlling the pest on a 
large scale is the rotation of crops not attacked by this nematode. Where 
small areasuf land'are infested, it.is claimed that the nematodes may be eradi¬ 
cated by the liberal application of unslaked lime, which should be thoroughly 
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mixed with tiie infested soil. Ail forms of tlie nematode are said to be destroyed 
by short exposure to dry heat, the seed not being injured when exposed for ten 
minutes to temperatures of 149 to 158° F. This is suggested as a method for 
the control of the nematode if it should be established that it is introduced 
through the seed. 

KfMzoctoiiia and Sclerotiiiiii rolfsii on sweet potatoes^ L. L. Haetbe (Pfeylo- 
pathology, d {M16), No. 5, pp. S9§, 806). —^The author reports the presence of 
fihizoctonia on sweet potatoes, particularly in seed beds which have been 
too frequently watered, and of B. rolfsii on similar plants. The latter fungus 
is said to be quite destructive in Florida and Texas, sometimes completely 
destroying all plants in a hotbed. 

A specific mosaic disease in Micotiana viscosum distinct from the mosaic 
disease of tobacco, H. A. Aixabd (V. S. Dept. Agr., Jour. Agr. Research, 7 
(1916), No. 11, pp. 481-4S6, pis. The author reports having observed in the 
trial grounds at Arlington, Va., three plants of N. mscosum and a hybrid plant 
between that species and N. tabacum showing unmistakable symptoms of mosaic 
disease. This disease in its symptoms seems identical with the mosaic disease 
of tobacco, but the virus behaves very differently from that of tobacco mosaic 
disease in ail inoculation tests. The author is of the opinion that this is a 
distinctive type of mosaic disease affecting N. 'mscomm and that In some 
manner it has originated from the ordinary form of mosaic disease. 

During the same season, the author’s attention was called to the typical 
symptoms of mosaic disease in peppers, which gradually spread over the whole 
field. Tomato plants in adjoining rows, however, were unaffected, and the ex¬ 
pressed sap of the most severely affected pepper plants failed to produce the 
mosaic disease in young tobacco plants. Whether this disease was infectious to 
healthy pepper plants or was in some way related to the mosaic disease affect¬ 
ing N. viscosum was not determined. 

Tomato blight, D. H. Jones {Aim. Rpt. Ontario Veg. Growers^ Assoc., 11 
(IBU),. pp. 60-67, figs. ^).—^An account is given of a disease of tomato which 
may cause heavy losses from plants grown under glass, but which has been 
found to only a very limited extent in the field. The trouble resembles in many 
respects the brown rot of soianaceous plants, but it has not been connected with 
attack by fungi, bacteria, or insects. It is thought to be due to some soil 
factor, possibly an injurious chemical reaction affecting the plant through the 
root system. Good results have been obtained in a limited number of cases 
from treating the soil with steam. 

Fhytophthora infestans on tomatoes, F. D. Keen and G. R. Oeton {Phyto¬ 
pathology, 6 (1918), No. 8, pp. 284-287, figs. 2).—A report is given of an unusual 
outbreak of P. kifestans on tomatoes in Pennsylvania in 1915. The fungus 
appeals to attack leaves, stems, and fruit with about equal virulence, and there 
is believed to be some connection between weatiier conditions and the outbreak 
of the disease. 

Phomopsis mall on young apple and pear trees in California, BmABETi-i 
H. Smith (Abs. in Phytopathology, 6 {1916), No. S, p. Attention is called 

to a disease of young apple and pear trees described by Roberts as due to 
P. mail (E. S. R., 28, p. 747). The trouble seems to be confined to one to three 
year old trees and is said to have been thus far of no great economic im¬ 
portance. 

Observations on sour sap disease of apricots, Ewth H. Phhjjfs in 

Phytopathology, 6 (1916), No. 8, p. 809) .—ApTimt trees are said to be affected 
with sour sap, or black heart, the first indication of the trouble being observed 
in the outer braiiches, which begin to die back, and In the wood in whi<'h brown 
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strealss are found. Tiie disease appears during the summer and fall and is said 
to be particularly abundant in a wet year following one or two dry years. 

Cultures have been made Of soil protozoa, the material having been collected 
from diseased trees and from soil at the crown of apparently healthy trees. 
The protozoan fauna found in connection with the diseased trees was mncli 
more diverse and abundant than that from the sound ones. 

A new leaf spot disease of cherries, B. A. EunonpH (AOs. in Phytopaihology^ 
6 {1916}, Wo, S, p. 308).-^A leaf spot disease of sweet cherries is reported from 
a number of points in California and Oregon. The spots produced are rather 
large, brown, and nsnally definitely limited. The disease in most but not in 
all cases seems to originate in an insect mine. No fnngns spores or fruiting 
bodies have been found in the spots occurring in nature, but tissue plantings 
on sterile media have repeatedly sdelded a species of Alternaria. Comparisons 
made between this fungus and A. citri and also a species of Alternaria from 
watermelon leaves showed the three species to be very similar but to be distin¬ 
guishable by certain reactions. 

The action of copper sulphate on downy mildew, L. Semichon (Prog. Agr. 
et Tit (Bd. VBst-Cmtre), SI (1916), Wo. IJ^ pp. S25~SS1; Compt. Bend. Acad. 
Agr. France, 2 (1916), Wo. 11, pp. S72-S8i). —The author reports results of ex¬ 
perimentation and observations regarding the great variations noted in the 
duration of the efficacy of the reserve copper on the organs of grapevines, its 
mode of action, the conditions of its absorption, and the possibility of obtaining 
a greater and more certain efficacy in the copper employed. 

After a period of desiccation, the proportion of soluble copper remaining 
available to oppose the fungus is found to be lowered in proportion to the sub¬ 
sequent precipitation. A short, light rain is much less disadvantageous in 
removing the available copper than a heavy and prolonged one. The pro¬ 
portion of reserve copper on the vines which may be redissolved as the result 
of precipitation decreases from day to day. The proportion of copper capable 
of being redissolved may be sufficient to kill or check spore germination, or it 
may be such as to favor spore development. The practical bearings of all 
these facts and of others noted are discussed, among these the action of the 
copper absorbed from the leaf surfaces or entering at points of injury during 
various developmental stages of the plant. 

The action of copper salts against grape downy mildew, L. Semichon 
{Reis. Tit., U {1916), Wos. 1134, pp. 224-230; 1136, pp. 255-261, figs. 2).—This is 
a somewhat more extended account of the studies reported above. 

Some new strawberry fungi, F. L. Stevens and A. Peterson {Phytopathology, 
S (1916), Wo. S, pp. 258-267, figs. 26). —In continuation of a preliminary note 
(E. S. R., 33, p. 74) in which an account was given of some rots of strawberries, 
descriptions are given of Bphwronmmella fragarim n. sp. and PatcUina fragarlm 
n. sp. In addition to these species, other fungi were observed on berries in the 
field and market, and the authors claim that RMzopus nigricans is the cause of 
most damage to shipped berries. 

The diseases of bananas, J. B. van dee Laat {Bol, Agr. ISdo PomIoJ, 17. 
ser., Wo. 2 (1916), pp. 151-160, figs. 3). —This information has been noted from 
another source (B. S. R., 31, p. 244). 

Sclerotium rolfsii on Citrus, F. A. Wore (Phytopathology, 6 (191$), Wo. 3, 
p. 302).—The author reports that during the past season this fungus caused' 
the death of seedling grapefruit in a greenhouse in Auburn, Ala. 

Cottony rot of lemons in CaHfomia, 0. 0. Smith (Phytopathology, 6 (19M), 
Wo. pp. 268-278, figs. 5).*—This is essentially an abridgement of the bullethi 
previously noted (E. S. R., 34, p. 749). 
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A- GlcBosporium disease of the almond probably new to America^ Heish L, 
OzAEKECKC (Abs. in Ffiytopathology, 6 {1916), S, j?. S10).—Ajx account is 
given of a disease of almonds whicb is considered identical with that occurring 
in Italy caused by (?. amygMinnm, 

The hard rot disease ©f g-ladlolns, L. M. Masset (New York CormU Sia, 
Bui SSO (1916)^ pp. 151-^181, pU. 2, figs. 7; ads. in Phytopathology, 6 (IBM), 
No. 1, p. 101 ),—^The author describes a hard rot disease of gladiolus which is 
due to Beptofia gladioli. The trouble affects both the leaves and the conus, 
causing considerable loss. The symptoms and etiology of the disease are de¬ 
scribed, together with the results of experiments on control. Soil treatments 
with chemicals are said to have given results of little practical value. The 
fungus has been found able to live over the winter on dead tops lying upon 
the ground, and it is suggested that these should be raked up in the fall and 
burned. It has also been found that the fungns lives for at least four years 
in the soil, and on this account crop rotation should be practiced for the elimi¬ 
nation of the organism. 

Red leaf spot of Hippeastrum, P. I. Dotjghebty {Ads. in Phytopathology, 
$ {1916), No. S, p. S09). —In connection with the occurrence of conspicuous red 
spots on Hippeastrum, the author has isolated a fungus of a Phyllosticta type, 
and inoculations from single spore cultures have been successful in producing 
the disease. 

Notes on oleander bacteiiosis, O. O. Smith (Ads. in Phytopathology, 6 
(1916), No. S, p. SOS). —The bacteriosis of oleander is said to be occasionally 
found in California on nursery stock, the organism causing galls on the stems, 
leaves, and inflorescences. From studies thus far made, certain differences are 
said to have been recognized between the oleander organism and the two other 
gall-producing organisms, Bacterium savmtanoi and B. tumefaciem. The ole¬ 
ander organism has given negative results in inoculations of plants susceptible 
to the crown gall organism, and the olive knot organism has also given nega¬ 
tive results when inoculated upon the oleander. 

Spraying experiments to prevent rose leaf blotch (Ann. Rpt. Ontario Agr. 
Col. and Expt. Farm, 41 (191$), p. 17). — As a result of experiments, it is 
claimed that the rose leaf blotch, due to Actinonema rosm, may be prevented 
by repeated spraying with lime sulphur beginning before the buds open in the 
spring and repeating at intervals of ten days throughout the growing season, 
except when the roses are in bloom. This treatment is said to be more efficient 
than Bordeaux mixture for the control of this trouble. 

Forest botany, B. S. Hoie {Ann. Rpt. Bd. Sci. Advice India, 1914-l$f PP> 
9S--MS). —It is stated that the most important factors in the failure of sal 
(Bhorea rodusta) to reproduce itself may in the main be summed up as bad 
soil aeration and drought. Somewhat detailed discussion regarding these is 
given, with such remedial measures as a well aerated seed bed free from raw 
humus, full overhead illumination, and light side shade to prevent frost injury 
and retain moisture. 

It is said that the spread of Trametes pint in stands of Pkms exeeUa is 
effected chiefly by means of wind-borne spores entering through wounds in the 
stem, and that lopping should be prohibited. 

A list is given of botanical and phytopathological publications. 

Fungus diseases of trees, R. B. Maxwell (Amer. Forestry, 2B (1916), No. 
267, pp. M1-‘16S, figs. 4).—Discussion of a general character is given of some 
fungus tree diseases, classed according to incidence on the leaves, on the stem 
and branches, and on roots, with suggestions In regard to their controL 

A fertile witches^ broom on larch, P. Jacoaed {Bclmeiz. Ztsclir. Fm^stw., 66 
(191$), No, 7-8, pp. 139-14$, pi. 1). —^■Reporting observations on the character 
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and beliavior of a large witcbes* broom of Ldfix deoi^ua studied in Switzer™ 
land, tbe antbor states that Ms observations agreed with those of voa Tabeuf 
(B. S, E., 24, p, 45S), inasnmeli as the characters of witches' broom nmy appear 
to be hereditary. He states that they are transmitted not only througli the 
seeds, but also by means of grafts on normal trees. 

Peridermium Jiarknessii and Cronartitim qnercuiain, E. P. Mkihecke 
(Phytopathology, 6 (1916), No, S, pp, 225-2i0, figs, 2).—In continuation of a 
preliminary note (E. S. E., 34, p. 849), the author gives an account of in¬ 
vestigations on the heteroecious stages of these species. 

It is stated that, while not definitely proved, it is Mghly probable that P, 
IhurkmssU is identical with P, cerehrum, and that in Oalifornla P, fmrknessii 
and €, quercuum are to a high degree independent of each other. The heterce- 
cism of P. Imrhnessii on Firms radiata is considered facultative, and it is be¬ 
lieved MgMy probable that the same facultative hetercecism occurs in P. con* 
lorta and also in other hosts of Peridermium JiarknessU, C, quercuum winters 
over on Quercns agrifoUa, new urediniospores forming in the spring around 
old, dead sori on old living leaves from wMch young leaves are infected. The 
hetermcism ^f the Oronartium is also considered facultative. 

Piniis resinosa, a new host for Peridermium adcolumy B. G-. Pxebck 
(Phytopathology, 6 (1916), No, S, pp, $02, SOB),—The author reports this rust 
as occurring on P. resinosa. 

White pine blister mst (Peridermium. strobi) (Ann, Bp$, Ontario Ayr, Ool 
and Mwpt, Farm, 41 {1915), pp. 18-20 ).—summary is given of the results of 
inspection of white-pine plantations and cultivated currants, from which it ap¬ 
pears that the white-pine blister rust is qpdte widespread in Ontario and is 
established on native white pine, wild currants, and gooseberries. 

[Disease in pine and chestnut], F. W. Eane (Arm. Rpt. State Forester 
Mass,, 12 {1915), pp, 50-52 ).—It is stated that the organism causing blister 
rust on white pine has been found on currants in the Housatonic Valley region, 
and it is feared that it may reach the pines. 

Ghestnut-bark disease is now to be found wherever chestnut grows in this 
section, the estimated proportion of trees attacked on a property at Mount 
Holyoke having risen from 5 per cent in September, 1912, to 90 per cent in 
Kovember, 1915, and 75 per cent being in a dead or dying condition. 

Spread of the chestnut blight in Pennsylvania, H, METCAmf {Phytopaih^ 
ology, S {19M), No, $, p. SOB ).—On account of the recent statements that the 
chestnut Might in Pennsylvania is coming to a standstill, the author presents 
a statement from the Deputy Commissioner of Forestry of Pennsylvania which 
indicates that the disease Is continuing to spread rapidly in most localities. 

Ihfiuence of Bordeaux mixture on the rates of transpiration from abscised 
leaves and from potted plants, W. H. Mabtin {U, S, Dept. Agr,, Jour, Agr. 
Research, 7 {1910), No. 12, pp. 529-548 ),—^The author has carried on a series of 
experiments at the New Jersey Station to determine the influence of Bordeaux 
mixture on the rates of transpiration of abscised leaves of several species, as 
well as to determine the effect of this spray material upon the rates' of water 
loss from potted plants of tomato, cabbage, pepper, eggplant, and soy bean. 

The results of these experiments are held to substantiate the general principle 
already established by Duggar and'-Cooley (E. S, E., 31, p. 825) that the rates 
of transpiration from both abscised leaves and the leaves of i^otted plants are 
materially increased by an application of Bordeaux mixture. A surface cover¬ 
ing of dry powdered copper sulphate was less effective in accelerating rates of 
transpiration than was a surface film of Bordeaux mixture, but was more 
effective than a film of barium sulphate. The acceleration of transp!r|itloii 
rates by Bordeaux mixture was more pronounced when the spray was applied 
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to the abscised leaves than when applied to the leaves of potted plants. The 
Influence of Bordeaux mixture in increasing rates of water loss from abscised 
leaves became apparent immediately after the spray dried upon the leaves. 
The effectiveness of a film of Bordeaux mixture for inducing increased rates 
of water loss appeared to vary considerably in different plants in the case of 
abscised leaves and, to a lesser degree, in case of potted plants. 

Sulphur fungicides, G. P. Gbay {Ojf. Rpt. Sess. Intenmt. Gong, Fit, 1915, 
pp. 160-174) —This is a discussion, largely from a chemical standpoint, of the 
sources of the world’s sulphur supply, the production, relative values, and 
employment of forms more or less adapted to use as fungicides, the employment 
of miscible sulphur and sulphur pastes, soluble homemade and commercial 
sulphur preparations, and the compatibility of sulphur with other fungicides. 

ECOMOMIC ZOOLOGY—ENTOMOLOGY. 

Laws relating to fur-bearing animals, 1916, D. E. Lants!: (U. S. Dept. Agr., 
Farmers' BuL 783 (1916), pp, 28). —^This is a summary of laws in the United 
States and Canada relating to trapping, protection, propagation, and bounties. 

Canaries: Their care and management, A. Wetmoke (U. S. Dept. Agr., Farm¬ 
ers' Bui, 770 (1916), pp. 20, figs. 5).—This publication has been prepared to meet 
requests received for information on the care of birds in sickness and in health. 

Shading effect of wire insect cages, H. H. Kuiball (U. 8. Mo, Weather 
Rev,, 44 (1916, A'O. 9, pp. 501-506, figs. 3). —Pyrheliomctric measuroments are 
reported which “ show that at normal incidence with the wire cloth the wires 
intercept 0.332 of the solar radiation, or about what we would expect of 16-mesh 
cloth made of No. 29 wire, American gage,” 

Belationship between the wetting power and efficiency of nicotin-sulphate 
and fish-oil-soap sprays, L. B. Smith (U, 8. Dept Agr,, Jour. Agr. Besearoh, 

7 (1916), No. 9, pp. SS9-S99, figs. 2). —^This is a report of investigations con¬ 
ducted at the Virginia Truck Experiment Station on 27 one-twentieth acre 
plats on which peas were sprayed five times and spinach and strawberries once 
with various mixtures of nicotin sulphate and fish-oil soap for the pea aphid, 
spinach aphid, and red spider, respectively. The wetting powers as well as the 
nicotin content of the solutions were determined. 

The proportional efilcieiicy of the sprays proved to be similar for each species. 
“ When more than 4 lbs. of soap were used with 10 oz. of nicotin sulphate to 
50 gal. of water, there was a loss of both wetting power and efficiency. When 
more than 8.75 oz. of nicotin sulphate were combined witli 5 lbs. of fi.sh-oil 
soap to 50 gal., a loss occurred in both the wetting x>ower and the efficiency. 
When nicotin sulphate was used in quantities up to 10 oz. to a 1: 50 fish-oil- 
soap solution none of the resultant sprays had an efficiency of more than 75 
per cent. Also, when fish-oil soap was used alone in quantities not exceeding 

8 lbs. to 50 gaL, the highest efficiency of any of the formulas was only a frac¬ 
tion over 75 per cent. It was found that the nicotin content of the solutions 
remained the same irrespective of the amount of soap Tised. 

“ The loss of efficiency due to increasing the concentrations of the solutions 
is probably caused by a loss of both wetting power and insecticidal value of 
the soap. The loss of wetting power which occurs when the concentration of 
the solutions is increased has a stronger tendency to I'ecluce the efficiency of 
the subsequent solutions if the original solution has an efficiency of 85 per cent 
or more than it does if the original efficiency is below 75 per cent, 

“The actual importance of wetting power is difficult to determine in this 
case, as the fish-oil soap has insecticidal properties in Itself. Where the wetting 
82992"-~-17-5 
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power is affected it is probable that the soap is also broken down siiffieiently 
to lose some of its value as an insecticide; hence, both factors must be con¬ 
sidered as the cause of the loss of efficiency of some of the more concentrated 
mixtures,’' 

Cyanid g-as for the destruction of insects, with special reference to mos¬ 
quitoes, fleas, body lice, and bedbugs, R. H. Oueel and F. M. Facet ( Ptib. 
Health Rpfs. [F. *S.], Si (1916), Ho. 23, pp. Following a review of 

the literature relating to the subject experiments with cyanic! gas and sulphur 
dioxld are reported in tabular form, 

“ Cyanid gas is much cheaper than snlphur dioxid for mosquito destruction, 
costing only one-seventh as much as the latter gas, aside from requiring a 
much less duration of exposure. . . . For destroying bedbugs, roaches, and 
body lice sulphur is a cheaper fumigant than cyanid, but the latter possesses 
obvious advantages in lessened duration of exposure and noninjiirions effect 
on fabrics, furnisliings, merchandise, etc.” 

Some effects of freezing arsenate of lead pastes, R. A. Dutches (Jour, 
Econ. Ent., 9 (1916), No. 6, pp. 561-566, pis. S). —The author finds that the 
settling properties of some commercial samples of lead arsenate paste are 
affected by freezing wliile others are not, that the microscopical appearances of 
all lead arsenate pastes examined were altered, and that the adhesive properties 
of lead arsenate pastes may be affected by freezing. 

Forty-sixth, annual report of the Entomological Society of Ontario, 1915 
(Ann. Rpt. Ent. ^oc. Ontario, 46 (1915), pp. 2S2, figs. 65). —This report includes 
the following papers: 

Insects of the Season in Ontario (pp. 29-33) and The Imported Willow and 
Poplar Borer or Curculio (Cryptorhynchus lapatM) (pp. 83-40), by L. Caesar; 
Side Injury and Codling I\Ioth, by E. P. Felt (pp. 40-43) ; The Home of QoHyna 
strawenfosa, by A. F. Winn (pp. 43-48) ; Insects of Ste. Anne’s, Quebec, Season 
of 1915 (pp. 4Sr-o0) and The Occurrence of Tychius ptcirostris on Clover at Ste. 
Anne’s, Quebec (pp. 50-52), by E. M. DuPorte; Observations upon Some, of the 
Predacious and Parasitic Hymeiioptera, by Fyles (pp. 52-00) ; The Leaf-weevil 
(Polydrusm impressifrons) in New York, by P. J. Parrott and H. Glasgow (pp. 
60-65); The Green Apple Bug (Lygus invitm) in Nova Scotia, by W. H. Brit¬ 
tain (pp. 65-7S), noted on page 457; A Capsid Attacking Apples (Nenroaolpus 
nuUhis), by H. G. Crawford (pp. 79~8S) ; The Founding of the Science of Oecld- 
olog^b by A. Gosens (pp. SS-93) ; The Army Cutworm in Southern Alberta, by 
E. H. Strickland (pp. 93-97) ; Life Zones in Entomology and Their Relation to 
Crops, by H. T. Fernald (pp. 97-101) ; Some Notes Regarding Nose and Other 
Botflies, by W. Lochhead (pp. 102-108) ; The Seasonal Prevalence of M'ypoderm-a 
bovis in 1915, Together with Observations on the Terrifying Effect H. hovis Has 
Upou Cattle, and Lesions Produced by the Larva, by S. Hadw(?n (pp. 108-119), 
noted on page 482; Progress of Entomology in Canada During 1915, by C. G. 
Hewitt (pp. 119-123) ; The Life History of Chermes cooleyi in Stanley Park, 
Vancouver, E. G„ by R. N. Chrystal (pp. 123-130) ; The Cabbage Maggot- 
Autumn Development in British Columbia (PhorUa brassiew) (pp. 130-139) 
and The Cabbage Maggot in British Columbia (P. brassicos) .—The Natural 
Control by Parasites and Predacious Insects (pp. 140-145), by R. C. Treherne; 
Some of the Methods Follo^ved in Nova Scotia in Controlling the Brown-tail 
Moth, by G. E. Sanders (pp. 147-152) ; Observations on the Brown-tail and 
Gipsy Moth Situation in Relation to Canada, by J. D. Tothill (pp. 152, 153) ; 
The Work Carried on in the United States Against the Gipsy and Brown-tail 
Moths, by A. F. Burgess (pp. 153-155) ; Locust Control Work with Poisoned 
Baits in Eastern Canada in 1915, by A, Gibson (pp. 156-162) ; Leaf Rollers At- 
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tacking Apples, by L. Caesar (pp. 163-178); A Preliminary List of Parasitic In¬ 
sects Known to Occur in Canada, by R. 0. Trehernc (pp. 178-193); and Tbe 
Entomological Record, 1915, by A, Gibson (pp. 194-230). 

Insect pests [in Sitka district], J, P. Andehson {Alaska Stas. Rpt. 1915, pp. 
/;!, Ji2 ).—It is pointed out tiuit the cabbage maggot is the worst insect enemy 
of horticultural crops at tlie Silica Station, due to its attacking all the crucif¬ 
erous vegetables. Fifteen or 20 [ler cent of the apples grown at the station were 
more or less injured during tlio year by what is thought to be ArgyrestMa 0 (mr 
i'Ugella, A green aphis, troublesome in the greenhouse, was satisfactorily held 
in checlv by occasional fumigation with a nicotin paper. 

Report of the entomologist for the year 1915—16, A. H. Ritchie (Ann. Rpt. 
Dej)t. Afj7\ Jamaica, 1916, pp. 31-3.^).—The aleyrodid Aleurocanthvs iwgiumi 
is reported to have (continued its spread in Jamaica, two of the largest citrus 
groves on the island having been attacked for the first time. The Florida spray, 
consisting of Diamond paraffin oil and whale-oil soai'), is said to act as an ex¬ 
cellent control measure. It is stated that this pest may also be controlled by 
transferring to citrus trees nests of an undetermined black ant which are natu¬ 
rally built in the forks of branches of the logwood. 

Among the enemies of cacao mentioned are the red-bancled thrips {Boleno- 
thrlps 7''iib7*ocinclus), which causes defoliation and, in the drier localities or 
during dry periods of the wetter northern estates, rusting of the pods. The 
emulsion above mentioned (1:50) or blackloaf 40 (1: 2000), with 3 lbs. of soap 
per 100 gal. of spray added as a spreading agent, has been found to be the most 
satisfactory. 

In addition to citrus and cacao pests, mention is also made of the insect 
enemies of the mango and field crops. 

Some phases of the locust problem, 0. P, Lounsbuhy {So. African Jour. 
Bei., 12 (1915), No. 2, pp. $S-J{5). —discussion of the locust problem, particu¬ 
larly as related to South Africa. 

The cockroach: Its destruction and dispersal, J. J. H. Holt {Lancet ILoUr 
(JewG, /, 1916, No. 28, pp. 1186, 1181). —The author has tested the effect of liquid 
volatile bodies, aromatic oils, coal-tar and paraffin derivatives, dusting powders, 
and food poisons on the cockroach. 

The results of the experiments as a whole seem to indicate “ that many of the 
substances which have been supposed to kill the cockroach have really acted 
by driving it away and so leading to its disappearance. Such gregarious migra¬ 
tions have been observed but have hitherto been otherwise explained. For 
quick destruction stoving with hromin or sulphur dioxid is apparently best. iFor 
domestic application the daily use of creosote, wood naphtha, or the oil of rose¬ 
mary, eiical\'ptus, or citronelhi placed near the haunts of the cockroaches for 
two or three weeks should effectually disperse them. Where these are Inad¬ 
missible on account of their smell, odorless dusting powders may be used. Of 
these sodium fiuorid was found to be the most elXective. It is also cheap and 
keeps indefinitely.” 

The green apple bug (Lygus invitus) in Nova Scotia, W. H. Buittain 
{Ann. Rpt. FJnt. Soc. Ontario, 46 {1915), pp. 65-78, figs, The observations 
and experiments during 1915 with L. invitus have been suinmarisied as follows: 

“ The green apple bug is one of the most serious pests of apples and pears in 
Nova Scotia, though hitherto, owing to its elusive habits, it has not been rec- 
ogniaied as such. It is the cause of ‘ woody pears ’ and one of the causes of 
gnarled, twisted apples. It is the most common cause of the continued failure 
to bear of Nonpareil and certain other varieties of apple. It attacks not only 
the fruit but also the foliage, stems, and blossoms of apples and pears, ant! la the 
adult stage has been known to attack plums. 
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“ Tlie nj^Eiphs are frequently caused to drop from ttie trees by high winds, 
heavy rains, sprays, etc., and may then either reaseend the tree or feed upon 
the weeds, grass, or clover at its base. Though capable of coming to maturity 
on the foregoing plants, in the adult state they invariably seek the apple and 
pear to deposit their eggs 

“ In control not only must the tree be thoroughly sprayed to kill as many 
bugs as possible, but those which have fallen to the ground must be kept there 
without food until they starve. If the orchard is in sod, or the weeds are 
abundant, the insects on reaching the adult state will fly to the trees and con¬ 
tinue their work. The orchard must, therefore, be kept in a state of clean cul¬ 
tivation, until all the insects have reached the adult state, which will be at the 
end of the first week in .Tuly, The trees must be banded with tree tanglefoot 
to prevent the reascent of the insects that have fallen to the gi*ound. 

“ The trees must be properly pruned so that all parts can be readily reached 
by the spray. Apple trees should be sprayed with blackleaf 40 in the strength 
of 1 pint to 100 gal., Just before the blossoms open and again after they fall; 
pear trees Just after the petals fall and again five days later. A very heavy 
drenching spray must he applied. The insects are much more easily controlled 
on pears than on apples, so that with light infestations in this tree spraying 
alone should be sufficient to control the pest.” 

Studies of life histories of froghoppers of Maine, H. Osborn (Maine Sta^ 
BvX, 254 U916), pp. 265-288, pis. 6, figs. 6 ).—Under the heading of meadow 
froghoppers the author reports studies made of the meadow froghopper 
(PhiJwnus spnm>arim), the grass-feeding froghopper (P. lineatm), and the 
angiilated froghopper (Leppronia quadrangiilaris) ; and under the heading of 
bush and tree froghoppers, the parallel spittle insect (Aphrophora parallela), 
the alder spittle insect iClastoptera ohtusa), the dog-wood spittle insect iC» 
protem)f 0. wanthocephala, and Pliilaronia UUneata are considered. 

It is pointed out that while P. spumaHus occurs almost entirely on plants 
other than grasses, P. Imeatus occurs almost exclusively on grasses, especially 
timothy and red top. P. spumarius is widely distributed in the eastern United 
States as well as in Europe. P. Hneatus has a wide range in the northern 
hemisphere, occurring over a wide territory in Europe and North Ameriesi, l)ut 
in the United States appears to be distributed especially through the northern 
portion, occurring from Maine to the Rocky Mountains. The life histories of 
these species agree very closely, so that one statement will almost answer for 
the two. 

Where the buttercup is present P. spumarms seems to gather on it in 
preference to other plants, though clover is apparently nearly as mueli af¬ 
fected and there is no doubt that the hoppers must be a distinct factor hi iiie 
reduction of the formation of the perfect clover heads. The eggs are believed 
to pass the winter in the meadows where the nymphs are observed in summer, 
and are probably deposited in the stems of their various food plants or pos¬ 
sibly in dead stems or leaves at the surface of the ground. The larvm hatch 
in early summer and the nymphs develop rather rapidly, only adults being 
observed from the middle of July. A frequent rotation from grass to some 
other crop is thought to be the most effective means of controlling P. lincatm. 
Neither L. qmdrangularis nor any of the bush and tree froghoppers appears 
to be of much economic importance. 

Macrosiphum granarium, the English grain aphis, W. J, Phillips (U. S . 
Dept Apr., Jmr. Agr. Research, 7 (1916), No. 11, pp. 46S-48O, pis. S, fig. 1),— 
As stated by the author, the object of this paper is primarily to record some 
details of the life history of M. granarmm (with which Aphis aveme is synony¬ 
mous) and to discuss the interesting color variations in relation to the sexes. 
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M. grmiannm is a familiar pest of long standing, widely disseminated 
throughout the ITnitecl States wherever small grains are cultivated, and will 
live anti thrive on a number of the wild and cultivated grasses. Observations 
of its life history and habits made at La Fayette, Ind., and Charlottesville, Va., 
are recorded, and a tabular report is given of a line of 17 generations at Rich¬ 
mond, Inci, in 1908. 

The eggs begin to hatch during the last week in March in the latitude of 
La Fayette, and continue hatching through the first week in April. Eggs were 
obtained in Richmond In the fall of 1908 but none hatched the following spring, 
and of eggs secured in the fall of 1909 at La Fayette only one hatched. From 
hundreds of eggs secured in the fall of 1910 only about 15 or 20 hatched. 

As is common with Aphidiclje in general in the latitude of La Fayette, this 
species reproduces parthenogenetically until October, when the sexes appear and 
eggs are deposited. While no oviparous females were observed in the fields, the 
presence of the males indicates that the sexes occur normally on the small 
grains and on blue grass in the fall. Viviparous females have been carried 
through the winter out of doors in breeding cages at La Ifayette and Charlottes¬ 
ville and have been found on the small grains throughout the fall, in the 
winter, and again in the early spring, so they doubtless pass the winter both 
in the egg and as viviparous females in the Northern States. It is doubtful 
whetluH* eggs and stem mothers normally occur much south of latitude 35° 
unless it is in higher altitudes. 

The aphids remain on the leaves of ’wheat and other small grains until the 
heads are formed and then cluster around the tender kernels, sucking the rich 
sap. Just before harvest, when the plant tissues become hard and tough, all 
immature individuals become winged and migrate to some of the grasses, 
where tliey remain until volunteer grain and fall wheat put in their appearance. 

Of the numerous parasitic and predacious enemies of this aphid Aphidim 
'ivigripes is said to be the most efficient. 

The specific effects of certain leaf-feeding Coccidie and Aphididm upon the 
pines, K. B. Beown {Ann. Bnt. Sog. Amer., 9 {1916), No. 4, pp. 414-4^2, pU. 
2). —The author’s studies show that the damage to the needles of pine trees 
by aphid feeding is “(1) from the honeydevv fungus, which makes the trees 
unsightly and interferes with the process of photosynthesis or food manu¬ 
facture in the needles by shutting off part of the light; (2) by discolored areas 
from which food has been taken and which have been whitened by admission 
of air to the cells; (3) by the making of conspicuous, infiltrated spots and 
causing gum exudation; and (4) inconspicuous damage by the great number 
of piercings and suckings. This, though usually invisible, is probably more 
important than the first three taken together. 

“The damage to pines by the coccids studied is due to sucking and the 
enzym action of the saliva injected to assist in this process. The damage con¬ 
sists of the destruction of chlorophyll-bearing cells with a subsequent whiten¬ 
ing of the needles. This is followed by the death of the needles in some eases, 
or occasionally by the production of infiltrated spots that while conspicuous 
are not of great importance.” 

Life history of the velvet bean caterpillar (Anticai^sia gemmatilis), J. R. 
Watson {Jour. Econ. Em., 9 {1916), No. 6, pp. 521--528, pis. 2, figs. 2). —Sub¬ 
stantially noted from another source (E. S, B., 35, p. 854). 

Concerning the oviposltion of infertile eggs and parthenogenesis in the 
silkworm, A. Mcaiixon {Oompt. Rend. Acad. Bd. [Paris], 162 {1916), No. 6, 
pp. 264--2S6 ).—The oviposition of eggs by infertile females occurred very ir¬ 
regularly. Certain infertile eggs may undergo change in color resembling 
those that are fertile. 
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The cocliyEs, H. Faes and P. Pouciiet (In La Statim Viticole Gantonale 
Vmidoue de Lausanne des 8a Fondation d Son Trafisfert d la Confddemtion 
Suisse, 1886-191$. Lausanne: Dept. Vaud. Agr., 1916, pp. 56-76) .—TMs article 
deals witli the manner of combating the caterpillar, the pupa, and the adult, the 
use of natural enemies in dealing with the cocliylis, etc. A discussion of 
Eudemis hotrana, etc., follows. 

Bedncing malaria by redncing- the number of Anopheles witMn buildings^ 
J. Zetek (Atm. Ent. 8oc. Amer„ 9 (1916), No, 3, pp. 275-283, figs . ,I),—Tiie 
author’s observations here reported, which are largely applicable to temporary 
coustimctlon camps in malarious regions, show that screening, traits, and 
mosquito catching indoors will suffice to keep malaria at a very low rate. 

Ronald Ross and the prevention of malarial fever, W. C. GouiiAs and F, H. 
Garkison (Flci. Mo., 3 (1916), No. 2, pp. 133-150, pi. 1 ).—Following a historical 
review of the work relating to the transmission of malaria by mosquitoes, the 
authors describe at length that of Ross and his demonstration of the role of 
Anopheles in the transmission of malarial parasites. 

SyrpMdse of Maine, 0. L. Metcalf (Maine 8ta. Bui. 253 (1916), pp. 193-264, 
pis, 9, fig . 1 ).—The first part of this bulletin consists of a general account of 
the Syrphldje and particularly of the structure of the larvm of the several 
types, namely, the aphidophagous, boring, short-tailed filth Inhabiting, long¬ 
tailed (rat-tailed) filth inhabiting, and microdon types! The economic impor¬ 
tance of the iarvie, including their beneficial and injurious habits, the eco¬ 
nomic importance of the adults, and practical measures for increasing the num¬ 
ber of Syrphid£e, are next discussed. A list of 20 species of Syrphidce 
reared from eggs in 1915, nine of which have apparently not previously been 
described in the immature stages, and a list of 39 species of Homoptera 
attacked by Syrphidce in Maine as observed in 1915 are next given. Descrip¬ 
tions of life stages and life histories of ten Maine forms studied by the author, 
together with artificial keys to the known larvce and pup^e of Syrphidie, make 
up the main part of the work. The species thus considered and illustrated 
are Pipka pisficoides, Melamstoyna melUnmyi, Sphwropho-Ha evlindrica, Alio- 
grapta obliqtia, SgrpJms americanus, 8. torinis, 8. yiitens, Didea fasciata, 
Tro'pidm gmdrata, and Syrltta pipiem. 

A glossary Is given of the new or unusual terms used, together with a 
bibliography of G6 titles. 

The attraction of Diptera to ammonia, 0. H. Etchakdson (ArMz. Ent. 8oc, 
Amer., 9 (1916), No. 4, pp. 'Substantially noted from anotfier source 

(E. S. R., 36, p, 156). 

A contribution to the knowledge of dipterous larv® and pupre, J, G. H. be 
Metjeiie (Zool. Jahrh., Aht. Systew. Geogr, u. Biel. Tiere, 40 (1916), No. 3-4, 
pp. 177-322, pis. 11 ).—This paper describes the larval and pupal stages of some 
25 forms. 

The transmission of disease by flies, E. A. Sweet (Ful). Health Rpts. lU. 8.J, 
8y. 29^(1916), pp. 20, pis. 2, figs. 2).—A general discussion of flies and the 
rOle which they may play in the transmission of disease, their enemies, and 
eradicative measures, 

Sciara maggots injurious to potted plants, H. B. Hungeefobd (Jour. Eco-n. 
Ent, $ (1916), No. 6, pp. 538-549, pis. 2).—-‘*The life history of Bciara copra- 
pfiila requires a period of from 24 to 32 days. The egg stage occupies 6 days, 
the maggot stage 12 to 14 days or longer, the pupa stage 6 days, and the adults 
have lived under laboratory conditions about a week. 

“The maggots, though omniverous feeders, are Injurious to potted plants 
through their feeding upon the roots and root hairs. Soils that are moist and 
rich in manure or dried blood attract the flies and lead to the laying of large 
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numbers of eggs in these favored situations, the result being that the plants 
growing in soils of this character are seriously damaged. 

“ The maggots, though resistant to most insecticides, quite readily succunih 
to drying. Thus, by letting the soils dry out occasionally, little trouble will 
be experienced. Where a serious infestation occurs, a judicious drying out 
of the soils, use of dry sand on top of the dirt, and trap pots of dried blood 
and earth and sprouting grain used to attract egg laying will effectually con¬ 
trol the pest. The maggots and eggs in these trap pots should be destroyed 
about every two Aveeks by submerging in boiling \vater. 

The occurrence of two annual generations of the elm leaf beetle (G-aleruca 
liiteola) and the manner in which they follow one another, A. LkCAiLLOX 
{Conipt. livnd. Aaa-d. Gci. [Pari^G, 162 {1916), No, IS, pp. JfSl~484). —In the re¬ 
gion of Toulouse the eggs of the elm leaf beetle are ^Icposlted on elm leaves 
during a period of four luoiiths, or from the hrst of May until the first of Sep¬ 
tember. The lirst generation occurs daring May and June, followed by the sec¬ 
ond during July and August. It is thought possible that the adults of the second 
generation do not complete their oviposition before hihernating and that .oviposi- 
tion is continued the following spring, and also lliat certain adults of tlie tliird 
generatiofi may commence to oviposit before hibernation commences. 

The dock false worm: An apple pest, E. J. Newcomek {U. S. Dept. xigr. Bui. 
205 {1916), pp. S9, pis, 2, figs, 6), —This pest, the larva of an allantine sawfly 
(Ametastcgia gJabrata), long known both in Europe and America as an enemy 
of dock, sorrel, auii knotweed, has acquired the imbit of laning into mature 
apples on the tre(‘ in September and October to hibernate, thereby destroying 
their market value. With oue exception, no evidence of injury was found 
that occurred before the apples had practically stopped growing. Apples 
frequently have three or four, or sometimes even eight, holes in them of varying 
depths, but contain only one or two worms, or often none at all. In the present 
paper the author reports at length upon studies of its biology and remedial 
measures, much of the data being presented in tabular form. 

The dock false worm is found all over Europe and in Canada and the northeim 
part of the United States, from the Atlantic to the Pacific. There are four 
generations annually, each occupying about a month, except the fourth, the 
larvm of which hibernate and eomifiete their development the following spring. 
Only the larvm of the last generation are known to bore into apples. The 
icimeinuonid parasites reared from overwintering material represent seven dis¬ 
tinct species, namely, Bpiurus ptcrophorce, Spilocnjphis sp., JEm-plex sp., 
Billiignieiis sp., lUithytlirix sp., and two species of Cratocryptiis. Of 268 eggs 
observed at Wenatciiee, Wash., from July 26 to September S, 11,9 per cent were 
parasitized by Triehogramma mmuta. As regards remedial measures, it is 
pointed out that protection may be afforded by keeping the orchard free of 
dock and other food plants, or where this is impossible by banding the trees 
with cotton or some sticky substance the latter part of August, leaving the 
bands on until after the fruit is harvested. 

A list of 87 references to literature on the subject is included. 

Observations upon some of the predacious and parasitic Hymenoptera, 
Pyles (Ann. Rpi, Ent, Soe. Ontario, 46 {1915), pp, 52-60, figs, g).—This paper 
includes a list of 70 species of Iclmeumonidse taken by the author in the 
Province of Quebec. 

Syntomaspis druparum, the apple-seed chalcid, R. A. Cushman {XJ. B. 
Dept. Agr,, Jour. Agr. Itesearoli, 7 {1916), No. 11, pp. 487-502, pU. 4, figs, 8 ).— 
This is a report of biological studies of B. druparum carried on during parts of 
the seasons 1914 find 1915 at the laboratory at North East, Pa., ami in the field 
throughout its range, winch includes the northern tier of States from Vermont 
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to Michigan. Reports of observations of this insect in New York by Crosby 
have been previously noted (B. S. R., 28, p. 654), 

The only externally visible effect of infestation is caused by the oviposition 
puncture, which after a few days appears as a minute scar situated in a small, 
shallow dimple and from which a discolored line extends to the seed. It is 
pointed out that frequently injury caused by other insects, particularly the 
apple red bugs, is attributed to the apple-seed chalcid because at tlie time the 
injury is noted it is the only insect present. The author has found nearly every 
variety of natural fruit, except the largest, to be more or less generally infested 
at practically every point visited. The Lady apple Is apparently the only culti¬ 
vated variety subject to very serious attack, the ordinary commercial varieties 
never being infested except in run-down or neglected orchards or when fruit Is 
stunted by the overloading of trees or by the attack of some other Insect or 
disease. 

In observations at North East in 1914 the adult did not appear in numbers 
until after the middle of June, the heaviest emergence occurring during the 
week of June 22 to 29 and the last on July 5. Oviposition may occur within 
two days after issuing from the seed and may continue as long as 26 days. The 
eggs have been observed to hatch in from six to ten days. In 1915 the earliest 
hatching took place on the seventh day after oviposition, the earliest first molt 
on the sixteenth day, and the earliest second molt on the twenty-first day, the 
earliest third molt on the twenty-fifth day, and the earliest last molt on the 
twenty-ninth day, and the first larva to consume the entire seed contents bad 
done so on the forty-ninth day. The last larva to finish feeding required 57 
days. It is said to be not uncommon to find six or seven very young larvas in a 
single seed, but on only one occasion was more than one of the fifth instar 
found within a single seed, the surplus larvae being killed and eaten by the one 
which ultimately matures, usually befoi*e the fourth instar is reached. 

When the larva has consumed its total food supply it very shortly assumes 
what appears to be the hibernating form. Not all of the larvse from eggs of a 
given season finish their development and emerge as adults the following spring; 
a large percentage (some 55 per cent) of them remain as larvse within the seeds 
until the second spring. The larvse begin to pupate during the latter half of 
May, the latest pupation apparently taking place from three w^eeks to a month 
later. The pupal period is of about four weeks’ duration. 

Thus far no specific enemies of the apple-seed chalcid have been observed. 
Control measures include the destruction of all wild seedling apples and wild 
crab-apple trees in the neighborhood and of all drop fruit and culls for two 
seasons. Where waste fruit is converted into cider, the pomace should be 
destroyed. 

An efficacious endoparasite of Chrysomphalus dictyospermi, A. Biulese 
and G. Paoli {Bedia, 11 (1916), No, 1-2, pp, 305-S07, fig^. 2).—A new parasite 
received from Madeira, here described as Prospaltella lomishuryi, is said to 
attack (7. dictyospermi. About 60 per cent of the nymphs and 40 per cent of the 
adults in the material examined were parasitized. 

POODS—HUMAN NUTEITION. 

Eats and their economical use in the home, A. D. Houmes and H. L. Lang 
iV, 8. Dept Agr, Bui. 4^9 (1916), pp. 27, figs. 2). —This bulletin summarizes 
information on the general nature of fats and their digestibility and place in 
the diet, and describes briefiy the different animal and vegetable fats now avail¬ 
able for food purposes. Suggestions are given regarding the economical selec¬ 
tion of fats and their use for table and culinary purposes. There Is also in- 
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eluded a discussion of the utilization of waste fats and methods of rendering 
and clarifying fats in the home. To secure economy in the use of fats, emphasis 
is laid upon the desirahility of choosing the fats which are best suited for the 
purpose in question, of avoiding extravagant use of fats, of the need of care of 
fats to avoid waste through spoilage, and of the saving and utilization of waste 
fats, whenever the time and labor involved do not exceed the value of the 
product. 

Results are also reported of preliminary studies made by the authors to deter¬ 
mine the temperatures most satisfactory for deep frying in fats. It was found 
that there was a definite temperature for each fat at which the batter fried 
soaked the smallest quantity of fat and was at the same time satisfactorily 
cooked. The optimum temperature was about SCO® F. for beef fat, 350® F. for 
lard, and 390° F. for cottonseed, coconut, and peanut oils. A lowering of the 
temperature 20° in the case of animal fats and 40° P. for vegetable fats re¬ 
sulted in increasing the quantity of fat absorbed by the batter approximately 
25 per cent. These experiments indicate that for successful deep frying vege¬ 
table fats should be heated from 30 to 40° F. higher than the animal fats. 

Methods of preserving and manufacturing meat products, A. Cassamag- 
NAGHi {Metodos de GmiservaoiOn y Elahoraci&ii de Carnes, Montevideo: Na¬ 
tional Press, 1916, pp. 23). —Detailed descriptions are given of the methods used 
in preserving meats exported from Uruguay. Both chilling and freezing proc¬ 
esses are described, as well as methods of preserving by heat and by pickling. 
It is recommended that an inspection service be established, that the use of 
meat which has been thawed in the open air be forbidden, and that preserved 
meats be classified according to the processes which have been used in their 
preservation. 

The food value and uses of poultry, Helen W. Atwater {U. S. Dept Ayr. 
Bill. 407 (1916), pp. 29, figs. 2). —This bulletin, which summarizes general and 
experimental data regarding the food value, selection, and use of poultry, is a 
revision of an earlier publication on this subject (E. S, R., 15, p. 701). The 
materia! has been brought up to date and some of it is presented in a different 
form. 

The sanitation of the shellfish industry, H. S. Gumming (Jour. Amer. Med. 
Assoc,, 67 (1916)^ No. 27, pp. 2001-2004)- —^The author discusses from a sanitary 
standpoint the development of the shellfish industry and describes efforts to 
control the sanitary condition of shellfish. Several suggestions for improving 
the sanitary quality of shellfish are given. 

A preliminary chemical study of the rices of Bihar and Orissa, J. N. Sen 
(Agr. Research Inst. Pusa Bui. 62 (1916), pp. 20, pi. 1). —Tiie results of this 
investigation show that the composition of these rices is in the main similar to 
that of other rices, approaching those of Burma more closely than others. 

“ With an increase in the albuminoid content of husked rice there is a 
diminution in the quantity of soluble carbohydrates. On the other hand, the 
low content of alubuminoids is associated with increased amounts of soluble 
carbohydrates. When expressed as percentages of the dry matter the sum of 
the albuminoids and soluble carbohydrates generally lies between 94 and 95. 

“The amount of phosphoric acid in a sample of husked rice is just a little 
less than half of the minerals present. The amount of potash is about half the 
quantity of phosphoric acid. 

“When rice undergoes polishing it loses much of the oil, or other extract, 
and the minerals, besides some albuminoids. In the outer layers removed 
during this process the concentration of phosphoric acid is greater than that 
of potash, although' there is relatively more of both these constituents in the 
bran than in the polished grain. The nitrogen is more uniformly distributed. 



464 


EXPERIMENT STATION RECORD. 


[VoL 36 


“ No relation can at present be traced between the chemical composition and 
the accepted culinary properties of the different rices.” 

There is also included a discussion on rice as an article of diet, 

North Dakota wheat for 1916, E. P, Ladd (North Balcota Bid. 119 
{Wit}), pp. 51-61, pi 1). —This bulletin constitutes a preliminary report on the 
milling and bread-producing qualities of the wheat crop for 1916. The results 
are reported of milling and baking tests on the different grades of wheat, and 
figures are given showing the receipts per bushel of the various milled products 
in the case of each grade. 

The results of the baking tests showed that the baking quality of all the 
wheats was good and in general they gave large loaf volume and good texture, 
although they %vere not always standard in color. The percentage of flour 
wms found to be much higher for the lower grades of wheatj^thaii is generally 
assumed, and the loaf volume for the lower grades was higher than for higher 
grades, while the color averaged the equal of the minimum standard for 
straight flours. Previous work (E. S. R., B2, p. 634) was continued by taking 
data as to a carload of wheat of the several grades and following it through 
from the farmer to the consumer. An attempt was made to show specifically 
what each grade would be valued at according to the systems of grading and 
marketing prevailing in the several localities. The figures presented indicated 
that from an investment in low-grade wheat there was a greater total income 
than for the best wheat on the market. 

Science of baking business vTith special reference to yeast foods, R. M, 
Atxen {Nat, Baker, 21 {191$), No. 250, pp. Ji5, Jf$, ^8, 50W2, This 

article reviews the experimental work which has been done along the lines of 
fermentation, with special reference to the loss of Hour due to fermentation; 
the nutritive value of yeast; and the conservation of dough materials which 
can be brought about by the addition of various mineral salts. 

Experiments in bread making from different kinds of rye, J. Jensen and 
E. H. Ludvigsen (Tidsskr. Planteavl, 23 (1916), No. 2, pp. 1S5-2S2). —As the 
result of the experiments with Bretagne and Petkus rye here reported, the 
following conclusions are drawn: 

In the case of the eight samples used, bread of good quality was obtained 
and not much difference noted in the composition of the raw materials. With 
the same content of water in the rye no difference was noted in the weiglit or 
quality of bread. In the making of the dough the flour from very dry rye 
took up mucli more water than that from the less dry samples. The water 
content in freshly baked bread was essentially the same in all cmses, about 
36 to 37 per cent. A very good and tasty bread was obtained from rye, after 
wintering, with a water content of from 16 to 18 per cent. 

Bread as a food.—Changes in Its vitamin content and nutritive value with 
reference to the occurrence of pellagra, C. Voi^gtlin, M. X. Sullivan, and 
G. N. Myeks (Pub. Health Rpts. [D. S.l, SI (1916), No. 15, pp. 935-943 ).-—Ar the 
outcome of some studies on the cause of pellagra in Spartanburg County, S. 0., 
the authors call attention to the changes in the composition of corn and wtieat 
flours which have resulted from the introduction of the roller process, especially 
the loss of vitamins. They state that laboratory investigations showed that 
while the corn meal and wheat flour made by the old-fashioned process of 
grinding the ivhole grain contained practically all of the vitamins of the whole 
grain, the highly milled products were deficient in these substances. It was also 
found that “fowl, the classical experimental animal for the physiological es¬ 
timation of the vitamin content of foods, will live in perfect health for many 
months on an exclusive, diet of wheat, corn, whole-wdieat flour, or so-caiietl 
‘water-ground’ corn meal. If these animals are fed, however, on highly 
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milled products, they will die within a month or two of polyneuritis, a disease 
very similar to berhberi.” 

As it is impossible to determine the vitamin content of cereal piocliicts by 
isolation of these substances from the natural foods, the authors suggest the 
use of the total phosphorus content as a fairly accurate index of the relative 
amounts of vitamins present. While this method does not yield absolute values 
of the vitamin content of cereal products, it is proposed provisionally for wheat 
flour, corn meal, and hominy, that “ for corn products the minimum PsOs con¬ 
tent should not be below 0.5 per cent, that of wheat liour not lower than 1 per 
cent” 

Attention is called to the use of baking soda in the preparation of bread as a 
factor involved in tlie reduction of tbe vitamin content of bread, especially corn 
bread. The authors slate that when sodium bicarbonate is used as a leaven¬ 
ing agent the high temperature of the oven liberates carbon dioxid from the 
sodium bicarbonate and the latter is transformed into sodium carbonate. Ex¬ 
periments by the authors and others have shown the destructive action of 
alkalis on vitamins, which lose their physiological activity when exposed to 
alkalis, especdally at high temperatures. It is stated that “ corn bread made 
from old-fashioned (whole) corn meal, sweet milk, and soda, when forming the 
exclusive diet of chickens, leads to symptoms of polyneuritis, whereas corn 
bread prepared from corn meal, sweet milk, and salt (NaOl) does not give 
rise to any symptoms, and fowls seem to live in perfect health. Chickens which 
have developed polyoeiiritis on the corn broad made with sweet milk and soda 
are cured by the adiidnistrution of vitamins prepared from various foods. 
Hence ... [it may be condudod] that corn bread prepared by meaiis of baking 
soda without the addition of buttermilk is deficient in certain essential ac¬ 
cessory foods (vitamins) and that this deficiency Is due to the destructive 
action of the alkali (baking soda) on the vitamins which were originally con¬ 
tained in these foods.” 

If, however, sour milk or tartaric acid is combined with the baking soda to 
neutralize its alkalinity, the use of baking soda is deemed harmless. The 
authors also state that while the nse of baking soda without sour milk will not 
always prove injurious, bread s^ made is undoubtedly deficient in vitamins, 
and when the other dietary components are also deficient in vitamins the com¬ 
position of bread made with baking soda without the use of sour milk ac¬ 
centuates this dietary deficiency and may lead to an impairment of health. 

Among the factors stated as playing a role in the redaction of the vitamin 
content of the diet of the people of Spartanburg County are the decrease in 
the consumption of the more expensive foods, such as meat, eggs, and milk, 
which are rich in vitamins and efficient in the prevention and treatment of 
pellagra; the increase in the consumption of highly milled corn meal and 
wheat flour; and the use of baking soda in the preparation of bread and its 
addition to beans and other foods to soften them and shorten the time of 
. cooking. 

' A study of the dietary conditions of certain communities showed ‘‘ that a 
large proportion of the people, especially in mill villages, live on a diet which 
is deficient from the point of view of its vitamin content. Wheat biscuits 
made from highly milled wheat flour and corn bread made with baking soda 
without the addition of buttermilk are the staple articles of diet among the 
people, and . . . [families were found] in which these foods represented about 
tbree-fourths of the entire diet. The fact that the above-mentioned influences, 
which have undoubtedly reduced the vitamin content of the diet, made thein- 
selves felt a relatively short time before the rapid increase in the pellagra in- 
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cidence in this section of the country furnishes considerable evidence in favor 
of the vitamin-deficiency theory Ol pellagra.” 

Bread as a food {Puh. Health Upts. [U. 8.], SI (1916), Wo. 2S. p. 2205).--~-ln 
this supplementary note to the above article it is stated in part that the data 
reported In that article were “ designed to demonstrate primarily that when a 
diet poor in essential food elements aside from cereals was constantly used, it 
appeared likely that if the carbohydrate element contained a liberal amount of 
the accessory food substances known to be contained in whole grains, the prob¬ 
ability of pellagra developing was less than when the starchy element of fi^od 
was deficient in these substances. 

From the broad view of nutrition it is very probably immaterial what kind 
of fiour is used in making bread provided that an adequate mixed diet is con¬ 
sumed which will supply sufficient of the essential dietary components outside 
of the cereals contained in the diet.” 

Evaporated fruit and vegetables, A. McGill {Lai). Inland iiicr. Dept. Canada 
Bui. 352 (1916), pp. 25). —^TMs bulletin reports the results of the inspection of 
of ISO samples of dried fruits and vegetables. In the case of apples, apricots, 
etc., determinations were made of the amount of sulphur dloxul present in each 
sample. 

Coconut products and other substitutes for butter (Bci. Amer. Sup.^ 82 
(1916), Wo. 2129, p. 265). —In his report to the Council of Hygiene, !j. Limiet 
treats of food fats, including butter and its substitutes and different oils with 
special reference to prevailing conditions in France. He states that In the south 
of France cooking is done almost exclusively with olive oil, peanut oil, cotton¬ 
seed oil, and the like. In reference to substitutes for butter chief interest out¬ 
side of margarin lies in the use of coconut oil or grea>se. Within the last few 
years such products have been introduced under the names of “ vegetaline,” 

cocose,” etc. The oil, which is extracted from the copra in France, gives a 
fat product which, after being chemically treated and deodorized, has a melting 
point of 25 to 20*^ C. (77 to 7S.S® F.) as compared with 33 to 35” for blitter. 
This is corrected by the addition of fats of higher melting point, such as karite, 
mowhra, or the more solid parts of cottonseed oil. 

Goconut toddy in Ceylon, K. C. Brownino and G. T. Symons (Jour. Soc. 
Chem. Indus., S5 {1916), Wo. pp. 1138-1142). —Data are reported regarding 
the method of drawing, uses, processes of treatment, and conipcisition of so- 
called toddy or palm juice as drawn from the eocouut palm {Cocos nucifera) in 
Ceylon. The juice is used for the production of crude sugar, as a beverage, and 
for the distillation of a potable spirit. 

Composition of Hungarian wines, M, Vuk {Kis^rlet. Kozlem., 19 (1916), Wn. 
2, pp. 289-298). —The results are reported of the analysis of a tmmlau* of 
samples of Hungarian wines from the pressing of 1914, and statistics are given 
regarding the production and export of these products. 

Mace, A. McGill (Lab. Inland Rev. Dept. Canada Bui 31f9 (1916), pp. IS}.— 
The work of other analysts showing the composition of mace is reviewed, and 
the author reports the results of the examination of 175 samples of mace. These 
included samples of known origin, samples essentially true mace, samples mixed 
with true and wild mace, and samples variously adulterated. Standards are 
also outlined for inaee. 

Boric acid occurring naturally in some foods, A. H. Smith (Ohio Jour. Bol, 
17 (1916). Wo. 2, pp. 66-68)Bata are reported regarding the amount of boric 
acid found in dried fruits (dates, peaches, apricots, prunes, figs, and raisins) 
and in some samples of sausage. Dates and prunes contained the largest I'ler- 
centage of boric acid, the quantities in the other fruits and in tine sausages 
being insignificant, although measurable. 
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[Drag analyses], E. F. Ladd and Alma K. Johnson (North Dakota Sta, 
Spec. Ilul., Jf {1916), No. 9, pp. 195-242). —This bulletin reports the results of the 
examination of a large number of miscellaneous patent medicines, toilet propa- 
ratiouKS, etc. 

Annual report of the state chemist of Florida, R. E. Rose (Fla. Quart. Bui. 
Dept. Agr., 27 (1917), No. 1, pp. 21S). —This bulletin reports the results of the 
examination of 1,511 samples of foods, drugs, citrus fruits, fertilizers, and feed¬ 
ing stuffs made during the year 1916. 

Sixteenth annual report of the state food commissioner of Illinois, W. S. 
Matthews (Afwu Rpt. State Food Comr. III., 16 (1915), pp. 181, fig. 1 ).—This 
publication reviews the work of the department for the year 1915 and reports 
data regarding G,513 samples of miscellaneous food products, as well as the 
results of inspections of creameries, food-manufacturing establishments, etc. 
The text is given of standards for foods in force January 1, 1916. 

Report of the chief of the bureau of inspection on the enforcement of the 
pure food law, A. M. G. Soule (Agr. of Maine, 1915, pp. 149-171, pis. 5).—The 
results are reported of the examination of samples of agricultural seeds, com¬ 
mercial feeding stuffs, commercial fertilizers, fungicides, insecticides, drugs, and 
foods. Inspections were made of bakeries, bottling establishments, canning 
factories, etc. 

Report of deputy state sealer of weights and measures, E. A. Russ (Af/r. of 
Maine, 1915, pp. 128-148, pis. S). —^The work of the bureau of weights and 
measures during the year 1915 incluclod the testing of a large number of scales, 
weights, dry and liquid measures, automatic pumps, etc., and an educational 
campaign. 

Homemade hreless cookers and their use (U. S. Dept. Agr., Farmers' BuL 
771 (1916), pp. 16, figs. 5). —Directions are given for building a fireless cooker 
from materials found in the home or easily obtainable, together with suggestions 
for the most satisfactory use of the fireless cooker. Recipes for the preparation 
of different foods in the fireless cooker are included. 

Is vegetarianism based on sound science? M. Helen Keith (Sci, Amer. 
Sup., 82 (1916), No. 2135, pp. S5S, 859). —^The relative advantages and dis¬ 
advantages of the vegetarian diet are considered in the light of recent experi¬ 
mental data. 

The general conclusion drawn by the author from this evidence is that a meat- 
free diet is not so safe as a diet containing meat. While in some respects animal 
and vegetable food constituents are equivalent and replaceable, the selection of 
a suitable variety from these sources requires special care and probably special 
attention to the manner of preparation. It may be said emphatically that the 
narrow restriction of the diet to cereals leads to serious injury.’" 

The action of sodium citrate and its decomposition in the body, W. 
Salant and I.. E. Wise (Jour. Biol Ohem., 28 (1916), No. 1, pp. 21-58).—In the 
experiments reported a study was made of the presence of citrate in the blood 
of a number of animals (dogs, cats, rabbits, etc.) when administered by mouth 
or subcutaneously; the rate of disappearance of citrates from the circulation 
when injected Intravenously; the oxidation of citrates in different animals; and 
numerous observations on toxicity. The results may be briefly summarized as 
follows: 

Sodium citrate disappeared rapidly from the circulation after intravenous 
injection, hut this was retarded when the doses were repeated, oxidation and 
elimination being probably much slower when large doses were given at fre¬ 
quent intervals. The amount of citrate eliminated in the urine after sub¬ 
cutaneous injection averaged 12 per cent in the case of rabbits and about 30 
per cent in the case of cats. 
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“ The toxicity of sodium citrate when given intravenously depends upon the 
rate of injection, the fatal close varying between 0.4 and l.G gm. per kilogram 
(approximately), bnt about 70 mg. may produce symptoms. Only large 
amounts of citrate are toxic when ingested. Large doses given subcutaneously 
showed cumulative action, . , . The toxicity of sodium citrate depends upon 
the rate of its oxidation in the body, being more toxic for animals in which 
larger quantities are eliminated unchanged.” 

Eliiniiiation of malates after subcutaneous Injection of sodium malate, 
L. E. Wise {Jom\ Biol, Cliern., (1916), No, 1, pp. 185-196),—A study was 
made of the elimination of malates followdng the subcutaneous injection of 
sodium inalate in the case of laboratory animals (rabbits and cats). The small 
amounts of malic acid in the urine were estimated by a modification of the 
Obta-Yoder method (E. >S. Ik, 26, p. 710), the modification consisting in saturat¬ 
ing the urine with powdered uranyl acetate, instead of adding saturated solu¬ 
tions of the reagents. 

The experiments showed that sodium raalate injected subcutaneously in 
modern te doses was incompletely destroyed by rabbits and cats, from 3 to 21 per 
cent being eliminated in the urine in the case of rabbits and 17 to 41.5 per cent 
in the case of cats. Subcutaneous injections of sodium malate in amounts not 
exceeding 1 gm, per kilogram of body weight were not followed by nephritis or 
gljmosuria. No symptoms were observed in the case of rabbits, and at most 
only a slight temporary depression in the case of cats. The injection of large 
amounts (3.3 gm. per kilogram of body weight) of sodium malate was followed 
by toxic symptoms, although no effort was made to determine the lowest limit 
of toxicity. 

The behavior of tartaric acid and the tartrates in the animal organism, 
M. Kahn (Biocliem. Bui,, 4 (1915), No, 14-15, pp, S98-409), —summary and 
digest of experlental data. 

AMMAI PEOBUCTIOIf. 

Annual rewlew of Investigations in general biology, compiled by Y. Delage 
ET AL. (Ami, Biol, [Paris], 19 (1914), PP- XXXVfA’5S8), —This continues the 
bibliography previously noted (E. vS. It., 33, p. 107), presenting data as to the 
literatiire published in 1914, ■with abstracts of the more important articles. 

Animal production, von Ollech (Jahresbor. Landw., 29 (1914), PP- 
290), —These pages contain abstracts of German articles on animal protluctlon 
and dairying published during 1914, most of which have been note<l from other 
source.s. 

The pituitary gland.—Its effect on growth and fission of planarian worms, 
Rosalind Wulzen (Jour. Biol Cheiii,, 25 (1916), No. S, pp. 625-^188) .—From 
experiments reported, the author concludes that a diet oi: pituitary substance 
increases the rate of fission in planarian wmrms regardless of the portion of 
the gland used or the age of the worms. The growth of the worms is accel¬ 
erated by a diet of pars glandularis and pars intermedia, provided the diet is 
begun wdien the worms are very small. There is indication of a distinction 
between the substance which produces fission and that which produces growth, 
and that the growth-producing substances of pars glandularis and pars inter¬ 
media leave the gland by way of the blood vessels of pars glandularis.” 

The results of some feeding experiments on chicks with the gland showed 
inhibition in the pituitary-fed chick during the early growth period. This 
result confirms that of Pearl previously noted (E. S. E., 34, p. 668). When 
four months old, however, the control stopped. growth, while the pituitary-fed 
cock continued its rapid development and in three weeks had become much 
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larger and heavier than the control. A difference of time in beginning to crow 
and markecl differences in the general appearance of the pituitary-fed chick 
were also observed. 

The use of energy values in the computation of rations for farm animals, 

H. P. Abmsby ill S. Dept Agr. Bui 459 (1916), pp- .^0).—This is a revision of 
Farmers’ Bulletin otG (E. S. R., 20, p. 968). In the computation of rations 
for farm animals in this bulletin feeding stuffs are compared on the basis of 
total dry matter, digestible protein, and net energy value. 

Energy values of red-clover hay and maize meal, H. P. Abmsby, J. A. Pbies, 
and W. W. Bkaman (U. Dept, Agr., Jour. Ag7\ Research, 7 (1916), No. 9, pp. 
379-387). —-This is a report of experiments conducted at the rennsylvania Insti¬ 
tute of Animal Nutrition, in cooperation with the Bureau of x4niinal Industry 
of this Department, upon the net energy values of red-clover hay and corn 
meal, made for the purpose of clearing up discordant results obtained from 
these two feeding stuffs in investigations previously reported (E. S. R., S3, 
1).72). 

In these experiments five feeding periods of 21 days each were conducted with 
a 2-year-old Shorthorn steer weighing about 500 kg. at the beginning of the ex¬ 
periments. In two of the periods clover hay alone wms fed in amounts to con¬ 
stitute respectively a submaintenance and a heavy ration, and in the other 
three peroids clover hay and maize meal 1:2 in amounts much below mainte¬ 
nance, approximately maintenance, and a heavy ration, respectively. These 
experiments were conducted along the line of those previoiisly referred to. 

It was found that the metabolizable energy per kilogram of the digested 
organic matter was 3.52 therms for tlie clover hay and 3.76 therms for the 
maize meal, as compared with 3.49 therms and 3.8 therms, respectively, as pre¬ 
viously reported. The average increment in heat production caused by the 
consumption of 1 kg. of dry matter was for clover hay 954 and for maize meal 

I, 143 calories* When these results are combined with those of previous experi¬ 
ments, the corrected values for the average heat increment per kilogram dry 
matter are for clover hay 973 and for maize meal 1,289 calories. The averjige 
net energy values per kilogram of dry matter obtained by the use of the fore¬ 
going averages -were for clover hay 981 and for maize meal 1,91.3 calories. 

Studies of the composition and digestibility of several of the more im¬ 
portant meadow grasses, F. Honcamf, B. Stau, and H. Mullnbb (Lamdw. 
Vers. Stat, 87 (1915), No. 4~~5, pp. 315-350). —^The chemical composition and the 
digestion coefficients, as determined in a series of digestion experiments with 
sheep, are given for the following species: LoUum peremie, L. itaUcum, Daclylis 
glomerata, Phleum pratonse, Boa pratensis, P. trivialis, Festuca pratendff, and 
F, ruWa. A chemical study of these and other grasses grown on upland moor, 
kwlancl moor, mineral, and starch soils indicated a much higher feeding value 
for the grass grown on the moor soils. The authors state that, in general, 
there is little difference in the feeding value of the species studied when grown 
under comparable conditions. 

[Animal husbandry work in Alaska], C. G. Geox{GESOn and M. D. Snodgeass 
(Almha, Btm. Bpt. 1915, pp. 22-24, ^6, 79-81 ).—The greater portion of the 
Kodiak Station herd of Galloway cattle was wintered at Kalsin Bay on native 
hay and silage and oat silage put up the previous year. Three cows with their 
calves and the herd bull were wintered at Kodiak on native hay and oat silage. 
Two cows died late in the winter from inflammation of the liver, due perhaps 
to moldy silage. In the dairy work nine cows were milked and records kept 
of their performance. The milk was tested for fat and the whole milk was 
fed to the calves. A few of the cows did fairly well for a beef breed. By 
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persistent effort tlie characteristic shyness and nervousness of the Galloway 
calves and heifers are being overcome. 

The station flock of 14 ewes, 4 wethers, and 1 ram was wintered at Kalsiii 
Bay. They were kept in corral and open shed after December 2. Fourteen 
lambs w^ere dropped during the latter part of April and May, of which 
7 ewe lambs and 4 ram lambs were saved. In order to prevent further depre¬ 
dations by the brown bear the flock was placed on an island near Kodiak for 
summer pasture. The lambs grew rapidly during the summer months and t.lic 
ewes kept in prime condition. The clip was of good staple and fairly clean, 
averaging 7 lbs. per head. 

Suggestions are given for future work in the breeding of cattle and horses 
for the needs of Alaska, 

A list of breeders of pure-bred live stock in Montana (Montana 8ta, Spec, 
€irc. S (1916), pp. 23).—This gives a list of breeders of pure-bred horses and 
jacks, cattle, swine, sheep, and goats in the State. 

The utilisiation of feed by range steers of different ages.—II, Alfalfa hay 
and milo maiae meal, P. W. Christensen, H. H. Simpson, and L. Poster 
(New MeMco Sta. Bui. lOS (1916), pp, 117, figs, ii).—In the experiment here 
reported, the plan and details of which were the same as those previously noted 
(B, S. R., 32, p. 467), five steers each of calves, yearlings, 2 -.year" 0 ]ds, and 3-year- 
olds were fed like rations under similar conditions for 120-day periods. The 
calves and yearlings were used in the 1913 test and the others in the 1915 test 
The animals used in 1913 were mostly high-grade Hereford range steers and 
those in 1915 were largely grade Shorthorns, the 3-year-oIds lacking consid¬ 
erably in uniformity of type and condition. The feeds used were first-cutting 
alfalfa hay and milo maize meal of good quality. Analyses are given of the 
feeds used each year, and from the proportions of the feed constituents in the 
residues the amounts of hay and grain consumed were calculated on the basis 
of crude fiber content. 

The average daily gains per head made by the calves, yearlings, 2-year-olds, 
and 3-year-olds, omitting abnormal and doubtful results, were 1.55, 1.89, 2,12, 
and 1.57 lbs., respectively, and per 1,000 lbs. of live weight 2.7, 2.21, 2.25, and 
1,52 lbs., respectively. The amounts of feed consumed per steer daily were 
10.74, 17.77, 19.95, and 19.49 lbs., respectively, and per pound of gain 6.90, 9.57, 
9.63, and 12.6 lbs., respectively. Diagrams showing by curves the gains made 
by each steer are given. 

Three sets of digestion trials were also made with the calves and yearlings 
and two sets wdth the 2-year-olds and 3-year-olds. In these experiments, which 
lasted 10 days each, two steers w'ere used from each group. Tlie results, which 
are tabulated in detail, do not show any appreciable or certain superiority of 
one age of animals over another as regards digestive powers, nor do they show 
that any particular animal digested his ration better than others. No direct 
relation was found between the amounts of feed consumed and the digestive co¬ 
efficients. However, the rations fed ’were not heavy. The average percentages 
of digestibility of the alfalfa hay and milo maize meal ration are giveii, and 
the composition of each feed and other data in connection with these digestion 
trials are tabulated. 

A method is given for calculating the digestibility of the components of a 
ration composed of two or more feeds from the coefficients of digestibility of the 
feeds when fed in combination, but in different proportions, in two or more 
trials and when no separate determinations of digestibility of any of the com¬ 
ponents of the ration have been made. The calculated percentages of digesti¬ 
bility of the alfalfa hay in the 1913 experiment were as follows; Dry matter, 
63.71; organic matter, 64.16; protein, 61,28; nonprotein, 100; crude fiber, 41.28; 
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etlier extract, S1.66; nitrogen-free extract, 77.02, and total nitrogen, 6S.1S. The 
corresponding percentages for the other experiments were as follows: Alfalfa 
hay in ltfii.5, 53.81, 55.77, 50.77,100, 37.96, 40.1, 73.21, and 60.84; milo maize meal 
in 1913, 74.29, 76.06, 46.46, 100, 67.7, 63.18, 82.03, and 49.43; and roilo maize meal 
in 1915, 76.88, 76.0, 61.83, 100, 30.9, 72.84, 80.33, and 61.42, respectively. Owing 
to the wide variations obtained the coefficients for the ash were not calculated. 

Nitrogen balances secured in connection with the digestion trials show con¬ 
siderable irregularities with the same individuals in successive trials and be- 
t-ween the groux)s of cUfTerent ages, but it is evident that the calves were gaining 
in protein at a much more rapid rate than the other steers. In spite of irregu¬ 
larities in the results, the data also suggest that the yearlings gained in protein 
somewhat faster than the older steers. The estimated amount of energy stored 
per unit of gain by the 3-year-olds was 2.5 times and by the yearlings and 2- 
year-olds about twice that of the calves. 

The average i^erceutages of dressed beef obtained in the slaughter tests of 
these steers were as follows: Calves, 57.08; yearlings, 59.24; 2-year-olds, 58.72, 
and 3-year-olds, 57.59. No distinctive differences were apparent in reference to 
the wholesale cuts from the various steers. The results of chemical analyses 
of the cuts of meat from the different groups of steers also show'od no decided 
differences among them. The fat content of the round and shoulder cuts was 
about the same for the different ages of steers. In quality of meat the year¬ 
lings surpassed the calves chiefly on account of the larger amount and better 
distribution of the fat through the lean and in the firmness of the meat The 
meat of the calves and yearlings appeared a little finer in grain and was more 
tender than that of the 2- and 3-year-olds. All the meat was of good quality. 

Some experiments and practical demonstrations in hog feeding at the 
Delta Branch Experiment Station, G. B. Walkeb {Mississippi Sta. Bui, 477 
{191S), pp. 16, figs, 7),—In a 90-day test in 1914 3 pigs on alfalfa pasture 
made an average daily gain of 0.59 lb. per head as compared with an average 
gain of 1.26 Ihs. for 3 pigs on alfalfa pasture supplemented by all the shelled 
corn they would eat once a day. Yaluing the gains at 7 cts. per pound alfalfa 
pasture in this test was worth $3.71 per head for the 90 days^ grazing. In this 
test corn w^as worth $1.23 per bushel as a supplement to alfalfa pasture. 

Varying results were secured in 1914 and 1915 in tests of the; value of cop¬ 
peras for preventing cotton-seed meal injury to hogs and of the effect of copperas 
on gains. In the 1914 test 6 3-months-old pigs were fed for 90 days, 3 of the 
pigs receiving about 3 lbs. shelled corn and 1 lb. cotton-seed meal per head 
daily, both feeds being fed dry, and the other 3 pigs receiving similar amounts 
of corn and cotton-seed meal and in addition 1 gal. copperas solution (1 lb. 
copperas to 50 gal. water) to each pound of cotton-seed meal. All the pigs 
were kept in dry lots and had access to shade, water, and salt. The lot fed 
copperas gained 0.33 lb, and the other lot 0.4 Ih. per head daily. All the pigs 
went through the test in good shape, none showing any evidence of injury from 
cotton-seed meal. 

In the first test in 1915, which was similar to the above, one of the 3 pigs fed 
corn and cotton-seed meal alone was found dead on the forty-third day of the 
test, another w’-as found dead on the eighty-first day, wdiile the third w^ent 
through the 90 days apparently in good shape, making an average daily gain of 
0.7 lb. The 3 pigs fed copperas lived through the 90 days and made an average 
gain of 0.71 H). per head daily. 

In the second test in 1915 the pigs were fed the same as in the above except 
that the self-feeder was used for the lot fed corn and cotton-seed meal. One of 
the pigs in the self-feeder lot was found dead on the forty-third day. The other 
82992"—17--6 
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2 went tliroiigli the 90 days in good shape, averaging 1 Ib. per bead daily. The 

3 pigs fed copperas went through the test in good condition and made an 
average daily gain of 1.03 lbs. per head. The third test in 1915 was on the 
same plan as the second except that both lots were allowed to graze on alfalfa 
at night. All the pigs went through the 90-day test in fairly good shape, those 
fed copperas making a daily gain of 1.16 lbs. and the others 1.3 lbs. per lu'axl. 

Three experiments w^ere conducted in 1915 in which selhfceding was com¬ 
pared with band feeding. In the first of these, with S-raonths-oId pigs, 3 pigs 
fed corn and tankage, balanced according to a feeding standard, gained 1.51 
lbs. per head daily for 90 days at a cost of 7.45 cts. per pound of gain as 
compared with 1.58 lbs. at a cost of 5.71 cts. for 3 pigs fed corn and tankag(} 
unmixod in a self-feeder. In a similar test with younger pigs for 75 days the 
hand-fed lot gained 1.54 lbs. per head daily at a cost of 5 cts. per pound of 
gain, and the self-feeder lot l.Sl lbs. at a cost of 3.73 cts. The third test of this 
series was similar to the other two except that cotton-seed meal was substituted 
for tankage and the duration was GO days. The hand-fed lot gained 1.76 lbs. 
per head daily at a cost of 4.S2 cts. per pound of gain and the. self-feeder lot 
1.85 lbs. at a cost of 4 cts. In these tests the pigs were kept in dry lots and had 
access to shade, water, salt, and charcoal. 

In an experiment to determine the benefit of either tankage or cottoti-seed 
meal as a siipplement to corn and alfalfa pasture 9 pigs averaging 52 ibs. each 
were fed for 90 days In 3 lots of 3 pigs each. In this test the grain rations 
were fed in self-feeders. The lot fed corn gained 1.31 lbs. per head daily at a 
cost of 3.39 cts. per pound of gain, tho.se fed com and tankage gained 1.35 lbs, 
at a cost of 3.42 cts., and those fed corn and cotton-seed meal gained 1,25 
lbs. at a cost of 3.54 cts. 

In a test of black-strap molasses as a substitute for corn 8 pigs fed com and 
cotton-seed meal (5:1) gained 1.76 lbs. each dally for 60 days at a cost of 4.82 
cts. per pound of gain. During the same period 3 pigs fed molasse.s and cotton¬ 
seed meal (1:1) gained 1.2 Ibs. daily per head at a cofst of 7.1 cts. per pound 
of gain. In this test each of the lots received the same amount of cotton-seed 
meal. 

In another test 4 65-day-old pigs from the same Utter were fed for 90 days 
to compare corn alone on dry lot with corn and alfalfa lausUire. The pigs in 
each of the lots had all the corn they would eat, and those in one lot had accosa 
to alfalfa pasture at night. The 2 pigs on corn alone gained 0,83 ]!>. and those 
on corn and alfalfa pasture 1.22 Ihs. per head daily. In this test the pigs on 
com alone returned a profit of 75 cts. each and those on corn and alfalfa pas- 
ture» ^5.69 each, valuing the alfalfa pasture at Jpl. 

In estimating the cost of gains in the above tests corn was valued at 70 cts, 
per bushel, tankage ?50 per ton, cotton-seed meal $25 per ton, and molasses 15 
cts. per gallon. 

Suggestions are given for the breeding and care of hogs under southern Mis¬ 
sissippi conditions. 

Eceding experiment with a mixed feed, 0. von Ozadkk [ZUchr. Landw, 
Tersuchsic, dsten\ 19 (1916), Wo, 2, pp, (?2~7d).--Analytical data obtained in a 
feeding experiment with pigs in which a mixed concentrate of meat and blood 
meals, cereals, cud legumes was used in connection with a basal ration are sub¬ 
mitted in detailed tabular form. 

It is concluded in general that the claim that the concentrate used has a 
specific nutritional action and a stimulating effect on the digestion of the 
remainder of the ration is not substantiated by the results of the experiment 

Distribution of public-service stallions in Wisconsin in 1916, A. S.'Alkx- 
ANDER (WUemsin BU. But, 27S (mS), pp, $ 4 , fi&s, S).^Xt is estimated that 
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there were 712,000 horses in Wisconsin January 1, 1916, with an average value 
of $124 each. There was an increase of 7,000 horses in the State during 1915, 
The percentage of pure-bred stallions continues to increase slightly notwith- 
staiicling the fact that few sires were imported during the year, 

A directory is given of the owners of public-service stallions and Jacks of 
the State, 

Concerning poultry feed values, G. R. and Mbs. Shoup {Washington 
SUl, West Wash. Sta., Mo. But, 4 (1016), No. 9, pp. IS-IS). —The authors sub- 
mit tabular data of tesjts carried on at the substation showing the palatability 
and digestibility of 27 feeds used for poultry, together with compiled cost and 
nutritive value data. The data are also briefly discussed. 

Dwarf eggs of the domestic fowl, R. Peakl and Maynie R. Cxuitis (Maine 
Bta. But 255 (19:16), pp. 289-~S28, figs, 7), —This bulletin gives in loss detail the 
results of a study reported from another source (B. S. R., 36, p. 73). 

A list of breeders of standard-bred poultry in Montana (3Io)itmia Sta, 
Bpec. (Jiro. 4 (1916), pp. 17).—In addition to this list notes are given on the 
poultry industry of the State. 

BAIUY EAEMIMG—BAIEYIITG. 

Report of the Sixth International Dairy Congress (Compt. Rend. 6, Gong. 
Internat. Lait. Berne, 1914, PP- d).—This is the report of the proceed¬ 

ings of the Sixth International Dairy Congress, held at Berne, Switzerland, 
June 8-10, 1914 (B, S. li., 30, p. 398), including the composition of the per¬ 
manent bureau and various committees of the congress and of the National 
Committee of Switzerland, the rules of the congress, a list of oflicial delegates, 
papers and supplementary communications received by the different sections, 
reports of proceedings of the different sections, resolutions adopted by the 
congress, social features, and a list of members present. 

Judging dairy cows, G. C. Hxjmphkey CWiscofism Bta. But 214 pp. 

41, figs. S4)> —This bulletin discusses and shows by means of illustrations the 
visible characteristics of a good dairy cow, including indications of digestive 
capacity, temperament and blood circulation, and udder development; and 
some common deficiencies met with in cows. Other points discussed in the 
bulletin are the importance of type, constitution, and breeding of dairy cows, 
production records, value of pedigrees, essentials in becoming an expert judge 
of live stock, use of score cards, and the organization and holding of Judging 
contests. A scale of points is given of each of the leading dairjr breeds of 
cattle, together with an illustration and record of one of the highest i)roducing 
representatives of each breed in Wisconsin and the record, of the world’s 
champion cow of each dairy breed. 

[A new world’s champion dairy cow] (Breeder's Gas., 10 (1916), No. S, p. 
280). —The 4-year-okl Holstein heifer, Queen Piebe Mercedes, recently com¬ 
pleted a year’s seniiofiicial test with a production of 30,230.2 lbs. of milk and 
1,111.285 lbs. of milk fat. In no month during the year did she produce less than 
2,000 lbs. of milk or less than an equivalent of 100 lbs. of butter. Her average 
fat test for the whole year was 3.68 per cent. 

Reducing the cost of milk production, H. D. Btanchakd (Washington Bta., 
West. Wash. Bta. Mo, But, 4 (1911), No. 10, pp. S-6). —In this article an at¬ 
tempt is made to outline a system of management and feeding by which an 
ordinary herd of cows with an average annual production of 5,000 to 6,000 lbs. 
of milk can be made to pay the owner a profit. Using analyses given in Henry’s 
Feeds and Feeding (E, S. R., 34, p. 201), the author has calculated and tabu¬ 
lated the approximate milk equivalent of feed produced on one acre by various 
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crops. AmoEg the Sttggestecl uses of tlie data is a method of determining the 
live stock capacity of a farm, making the dairy cow the unit. 

A review of the milk situation in Hew York, J. J. Dillon (Hoard's Dairy¬ 
man, 5$ (1916), No. M, pp. 550, 55J?).—The author reviews briefly the conditions 
sutroundiEg the milk supply of New York City during the h'lst 40 years and 
gives rather full information regarding the recent agitation between milk pro¬ 
ducers and dealers supplying the New York market. 

Common sense in dairy inspection, E. Kelly {Gornell Comitryman, M 
(I9M)y No. 2, pp. 109-112, fig. 1). —In this article the advantage of educational 
work in the Improvement of milk supplies is emphasized. 

In the author’s opinion the health department that deals only with the pro¬ 
duction of sanitary milk and not with the economic problems which face the 
dairymen is shortsighted. ‘‘Profit for the producer is absolutely necessary if 
clean milk is to be produced for the people in the cities, and it is well for us 
to have this in mind as we go about the work of dairy inspection.” 

The grading of milk in small communities, D. R. Williams (Amer. Jour. 
Pub. Health, 6 (1916), No. 10, pp. 109S-1099). —In this paper the author re¬ 
views the progress being made in the campaign on the grading of milk in cities 
having a population of less than 50,000 and in the villagewS and smaller com¬ 
munities In New York since the adoption of the state milk code. 

The new state dairy law, 0. D. Roadhouse (Uuiv. Cal. Jour. Agr., 4 (1916), 
No. 2, pp. 43, 62, 6S, fig. 1). —The objects and provisions of the new California 
state dairy law which became effective October 1, 1916, are briefly stated. 

This law provides that all milk and cream or other milk products except cheese 
sold in retail trade must either be produced from animals which have passed 
an official tuberculin test or the milk must be pasteurized. It also provides for 
the grading and labeling of milk when it is sold in cities where a dairy inspec¬ 
tion department is maintained. The author sttites that it is not the intention 
of the authorities to attempt the enforcement of the portion of the law which 
pertains to cream for butter making since this is not included in the heading of 
the law. 

Directions are given for the tuberculin testing of cattle and the pasteuriza¬ 
tion, grading, and labeling of milk in conformity with this act. 

The heat resistance of nonspore-forming bacteria in milk, C. Gokinj 
(Clin. Vet. IMilan}, 39 (1916), No. 15, pp. 445-460). —Summing up Iiis studies 
on the survival of nonspore-forming bacteria in sterilized milk the author states 
that this phenomenon is due either to the presence of a species or race of mi¬ 
crobes possessing exceptional heat-resisting qualities, or to the protective in¬ 
fluence of enveloping casein which is formed around the individual germs, proli- 
ably due to the biociiemistry of the germ itself, either before or during stiullizu” 
tion. 

The value of efficient, commercial pasteurization in safeguarding milk 
naturally infected with tubercle bacilli, J. Teaum and G. H. Hakt (Jour. 
Amer. Vet Med. Assoc., 49 (1916), No. 5, pp. 678-698}.—The authors give a 
brief review of the most important literature on the thermal death points of 
tubercle bacilli, and report experiments along this line with samples of milk 
from a herd consisting entirely of cattle which had reacted to the tuberculin 
test. 

The milk from this herd was pasteurized in a large milk plant in the regular 
routine manner of pasteurizing, all milk going through the plant. The pas¬ 
teurization was clone In a battery of three large insulated water-jacket vats in 
whidi the milk was constantly agitated by means of revolving feed worm coil 
pipes. Samples wore taken of the raw milk from the weigh tank, 'Of the 
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clarified milk, and of tlie pasteurised milk, and two or three guinea pigs were 
inociilattxl with the cream and sediment obtained by centrifuging each sample. 

Of the 24 samples of raw milk used all except one produced tuberculosis in 
the iiiociilaled guinea pigs, and in this case both inoculated guinea pigs died 
from sojaicemia. After clarification 14 samples of the same milk produced 
tuberculosis in all of the inoculated guinea pigs in all but three cases, and in 
one of these botli Inoculated guinea pigs died of sex)ticemia. From the other 
two samples one guinea pig in each case developed tuberculosis while the other 
died soon after inoculation. After pasteurization 23 samples of the same milk 
(plus the required amount of milk or cream to standardize the vat) failed to 
produce tuberculosis or cause death from inoculation in a single instance. 
Twelve of these siunples were heated above 140*’ F. and held for a longer 
period than 20 minutes. The remaining 11 were definitely known to be heated 
to 140° and held for only 20 minutes, 

Ifrom these findings the authors conclude (1) that pasteurization at 140° 
for 20 minutes kills tubercle bacilli in naturally infected milk, (2) that with a 
properly insulated tank in which the heating and holding are done in the same 
tank, while the milk is being constantly agitated, one can produce and hold 
the temperature of all the contained milk at the desired point and for the 
desired length of time, and (3) that clarification of milk naturally infected with 
tubercle bacilli fails to render it innocuous to guinea pigs. 

In the.se tests it wa.s found that tubercle bacilli were not destroyed in milk 
samples preserved with 1 per cent boric acid. Such preservation was sufficient 
to allow samples to be shipped considerable distances without their undergoing 
undesirable changes which interfere with laboratory examinations and guinea-' 
pig inoculations. 

Comparison of the rate of multiplication of bacteria in raw milk with the 
rate in pasteurized milk, P. W. Allen (Jouf\ InfeeL Diseases, 19 {1916), No, 
5, pp, ^721-728, figs, 7), —In the experiments reported aseptically drawn milk 
was obtained from cows with a low udder bacterial content and 200'CC. samples 
were measured out. One portion was pasteurized and the other was not. 
After pasteurization the treatment of the two portions was the same. Parallel 
samples in a part of the series were inoculated with Bactermm lactis aaidi from 
Ericsson’s butter culture in sufficient quantities to mask the effect of the udder 
organisms. Into each of the samples of the remaining series was inoculated 
by means of a special pipette one ehromogenic bacterium which, on account of 
the extreme color, could be easily distinguished from the udder organsms. The 
plate counts of the different samples are tabulated and graphs are given of 
parallel samples of most of the series. 

It was found that raw milk, as compared with pasteurized milk, exerts a 
powerful suppressing influence on the multiplication of certain bacteria. When 
B. Metis adili is accustomed to the milk of a certain cow, however, apparently 
no killing off of this organism takes place in freshly drawn milk. When a 
single ceil of certain pronouncedly ehromogenic kinds of bacteria is added to 
fresh milk, the organism is found plentifully in the milk after 16 hours at 20° G., 
the injurious action of freshly drawn milk not being sujfficiently intense to kill 
the one bacterial cell. After pasteurization, the organisms which remain In the 
milk and those which are able to get into it find conditions more favorable for 
their rapid multiplication than before pasteurization. 

The relation of lactic acid bacteria to milk of different degrees of fresh¬ 
ness, A. VoiTKEviCH (A. WojTKiEwicz) {Y€^stnik Baht. Agron. Sta. V, K, 
Ferrelfh, No, 22 (1916), pp. 56-79). —^The author takes exception to the conclu¬ 
sions of Paraschtschuk (E. S. R., 31, p. 506) that certain species of lactic-acid 
bacteria develop more rapidly In fresh milk than in milk which is not fresh. 



476 


EXPEEIMENT STATION BEOOBD. 


[Voi. m 


In the investigations reported Bacillus Milgaricus, Streptococcus lioUandicus, 
and three varieties of Bacterium laetis addi were used. It was found that the 
majority of these laetic-acicl bacteria develop as readily in milk which is not 
fresh as in fresh milk. Two of the three strains of B. laetis addi showed the 
reaction of Parasclitselmk, one feebly and the other, isolated from Hansen’s dry 
lactic ferment, very distinctly. These species of bacteria coagulate and acidify 
old milk more rapidly than fresh milk. The different degrees of sensibility of 
the bacterial reaction in milk of the same degree of freslniess render the 
Paraschtscimk method unacceptable. 

Further researches with Hansen’s bacillus show that the increase of protein 
cleavage products in milk, due to inoculation with peptonizing saprophytes, the 
addition of peptone, and the action of rennet, augments the acid-forming ability 
of this microbe. In view of the fact that the preliminary inoculation of fresh 
milk with a vigorous strain of B, laetis addi followed by sterilization increases 
the acidity produced by Hansen’s bacillus, it is thought that lactic-acid bacteria 
in their preliminary phase of development in milk cause proteolysis by secreting 
tiie proper ectoenzyms. Preliminary inoculation with B. hulgaricus produced no 
effect, indicating that proteolytic euzyms of diffex'ent species of lactic-acid bac¬ 
teria are not of the same order. 

Advantages of using milk of low bacterial content in studying the 
phenomena of lactic fermentation, E. Bueri and Q. Hohl iSclmcii:^. ZmitU. 
MilcJm.f S (1916), Nos. 2, pp . 12-14; 5, pp. 19-2S; al ) S . in Internal. Inst. Agr. 
IRonieJ, Internal. Rev. Sei. and Bract. Agr.^ 7 (1916), No. 4, pp. 696, 597). —This 
is a report of the first portion of a series of exi)eriments at the Dairying and 
Bacteriological Institute of Berne-Liebefeld on the scieutlfic principles under¬ 
lying the lactic fermentation test. Milk samples with an average bacterial con¬ 
tent of from 200 to 300 per cubic centimeter were obtained from four cows by 
means of aseptic milking. The experiments extended over three different 
periods, each of several days’ duration. 

The experiments have confirmed the conclusions of others that about one-tenth 
of the bacterial content of milk immediately after being drawn is derived 
from the interior of the udder. The species of bacteria were found to vary in 
different cows, but were always constant for the same cow. Bacterium giln- 
theri liqiiefactive in the milk of two cows, white liquefying micrococci for the 
milk of the third cow, and liquefying micrococci and streptococci in the milk 
of the fourth were the species found. 

The fermentation test applied to these samples showed that the lUiuefying 
B. gimtheri is the chief factor exerting an unfavorable influence on t.lie plie- 
iiomena of lactic fermentation. This organism causes the formation of a cur<l 
whose degree of consistency is intermediate between that of caseiii and tlmt 
of whey-curd. 

These results show that the bacteria of the udder may have injurious effects 
on the quality of milk and its derivatives, 

A common, but incorrect, statement concerning the number of bacteria in 
milk, B. S. BiiEED (Science, n. ser., U (1916), No. 1145, pp. 749, 750).—The 
author advocates the abandonment of the present custom of referring to agar- 
plate counts as showing the number of bacteria in milk, since these counts show 
only the number of colonies developing on the nutrient medium under the con¬ 
ditions of incubation used. Studies at the New York Cornell and Oeneva ex¬ 
periment stations are cited which tend to show that the actual number of bac¬ 
teria in milk may be from 2 to 25 times the number of colonies developing on 
agar plates even after prolonged incubation. 

Cheese factory and creamery instruction and inspection (Agr. Gaa. Cmada, 
5 (1916), No. 11, pp. 964-965, figs. 8 ). —^This is a series of articles in which there 
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are brought together the policies and methods of the different Provinces of 
Canada with reference to cheese factory and creamery instruction and inspec¬ 
tion. 

The chroniog’enic micro-organisms of cheese and their presence in the 
Italian xobbiola/^ G. Dalla Torue (iS'tao'. Sper. Agr. Ital, 49 {1916), No, 1, 
pp, 69-67; abs. in Intcrnat. Inst. Agr. iUome}, Intornat. Rev. Sci, and Fract, 
Agr,, 7 (1916), No. 4* P- 600). —The author gives a list of the principal, chroino- 
genlc micro-organisms occuriang in cheese, with notes on their action and the 
results of a bacteriological analysis of a sample of robbiola cheese made for 
the purpose of determining the micro-organisms causing the spongy interior and 
yellow outside cover of this cheese. 

The sponginess was found to be due to a bacterium of the B. aerogcnes-coU 
group. Of the 13,000,000 bacteria per gram of cheese, 200,000 belonged to this 
group. The remainder were chiefly B. lactis acidi. The micro-organism caus¬ 
ing tlie yellow exterior coloration in robbiola cheese was found to be a distinct 
species with the following characters: Micrococcus, 0.8 to 1 ja iu diameter; 
produces a yellow or yellowish green .substance; necessarily aerobic; coagu¬ 
lates milk and dissolves the coagulate, giving an acid reaction; and loses its 
coloring properties and odor when cultivated several times in succession. 

The px'eparation of homemade rennet, A. Todd and Elfeida C. V. Gobnish 
(Jour. Bd. Agr. {London), (1916), No. 5, pp. 459-462, fig. 1; Bd. Agr. and 
Fisheries [Lofidon], Lca/let 60 (1916), pp. 4* fiP- —Detailed directions are 
given for the preparation of rennet from the fourth stomach of calves. It is 
stated that rennet prepared by the method described has been used in cheese 
making with apparently satisfactory results. 

VETEEIEAEY MEDIGIK'E. 

The pathology and differential diagnosis of infectious diseases of animals, 
V. A. Mooke (Neto York: The Macmillan Co., 1916, 4- rev. and enh, pp. 
XVI-{-59S, pi. 1, figs. 120). —A revised and enlarged edition of the work pre¬ 
viously noted (E. S. R., 21, p, 579). Two appendixes have been added, one on 
the reQuirements for interstate shipment of live stock and the other on the 
Federal regulations for the veterinary inspection of meat. 

Special pathology and therapeutics of the diseases of domestic animals, 
F. Hu'I’yba and J. Maeeic, edited by J. R. Mohlee and A. Eichhoen (Chicago: 
Alemmlcr Fger, 1916, 2. ed., vols. 1, pp. XYI-\-121S, pis. 12, figs. 2S1; 2, pp. 
XV1I~Y1108, pis. 7, figs. 207). —This second English edition of the work pre¬ 
viously noted (E. S. R., 28, p. 778), based on the fourth revised and enlarged 
German edition, contains much information gained since the publication of the 
third edition. It includes the uew features of the fourth German edition, and 
in many instances the editors have added other data relating especially to con¬ 
ditions pi*evalent in this country. 

The first volume, in addition to new chapters on paratyphus of hogs and on 
sporotrichosis, also contains many elaborations in most of the chapters, espe¬ 
cially with reference to etiology, allergic reactions, serodiaghostic methods, and 
immunizations. Ascoli’s precipitation reaction in anthrax and swine erysipelas 
and the salvarsan treatment in contagious pireumonia of horses have been given 
due consideration. The chapter on protozoan diseases has been carefully re¬ 
vised and brought up to date. The authors have felt justified in separating and 
differentiating the catarrhal form of influenza from the pectoral form or con¬ 
tagious pneumonia of horses. 

In the second volume, on organic diseases; new chapters have been prepared 
on catarrh of the sphenoidal sinus, dysentery, localization of the cerebral affec- 
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tions, infantile paralysis, guinea pig paralysis, paralysis of the hypoglossal 
nerve, tetany, necrohaeillary ostitis aud osteomyelitis, etc. Infections spinal 
meningitis of horses (Bonia disease) has been revised and separated from the 
other forms of iiieniiigo-encephalomyelitis (meningitis cerebrospinal is enzoo- 
tica). The chapters on progressive pernicious anemia, leukemia of inamoials, 
pseiKloIeiikemia, blood filaria, nephritis, catarrh of the guttural pouches, pluiryii- 
gitis, traumatic gastritis, intestinal hemorrhage, gastro-enteritis, cerebral dis¬ 
eases, altections of the peripheral nerves, neuroses, serum disease, pemphigus, 
and parasitic affections of the organs have been either entirely revised or 
markedly changed. A uniform arrangement has been followed in practically 
every fever chart, and references to recent literature have been included. 

Text-hook of special pathology and therapy of domestic animals, E. 
Feohker and W. Zwick (LeJirbuch der speziellen Pathologle und Therapic der 
Haitstiere. Stuttgart: Ferdinand Fnke, 1915, 8, rev. ed., vol. 1, pp. XVI-j-OBQ, 
figs. 89). —This is the eighth revised edition of the work previously noted (E. S. 
R., 12, p. 596), This volume deals with the diseases of the digestive organs, 
liver, abdomen, kidneys, reproductive organs, heart and blood vessels, skin, 
organs of locomotion, nervous system, and organs of respiration, and chronic 
constitutional diseases. A classified bibliography of the literature relating to 
these diseases is appended (pp, 829-'916). 

The origin and development of the lymphatic system, Floeence R. Sabin 
{Johns EopMns Eosp. Upts., 17 (1916), pp. 341-UO, figs. 19 ).—As is pointed 
out by the author the fundamental morphology of the lymphatic system has 
been established, but there remain many gaps in our knowledge of the system 
as a whole. 

Relationship between serum reactions, H. Wehbbein (Jour. Infect, Diseases, 
19 (1916), No. 6. pp. 806-810 ).—From a study of the relation of the numerical 
values of the titers of serum reactions the author found that there was no 
coincidence between the titers of hemagglutinins and hemolysins, either against 
the same antigen or againsst different antigens. Using Baeillus coU, B. sufyHIis, 
and B. pyocyaneus, no relation between the agglutinin titers was observed. A 
rather even production of seroprecipitins, however, was obtained in three tests 
of five rabbits each, horse, pig, and sheep serum being used as antigen. 

Belation of specific precipitation to other immunity reactions, II, A, 
BunoEii (Jour. Infect. Diseases, 19 (1910), No. 6, pp. 8S2-SS9). —Experiimmts 
are reported from which it is concluded tliat “ in small amounts the precipitate 
formed by action of immune serum and antigen, and also sensitized organisisis, 
will remove antiferments from sera. This may show the relation of |)recipiiins 
to anaphylactic and Abderhalden reactions. The absorbing action of sensitized 
organisms and precipitate is not specific. They will remove the antiferment 
not only from the homologous sera but also from heterologous sera. Tliere 
is a anantltative relation between the amounts of precipitate and sensitized 
organisms and the maximal amount of absorption of the antiferment.” 

Hypodermal anaphylaxis, F. Toeeance (Jour. Amer. Vet. Med. Assoc., 49 
(1916), No. S, pp. S09~SI1, ftps, g).—Experiments by S. Hadwen, of the Health 
of Animals Branch of the Department of Agriculture, Canada, are noted in 
which cattle were inoculated with an extract of Eypodenm horis. Shortly after 
the inoculation the animals began to salivate, tears ran from the eyes, gaseous 
feces and clear mucus were passed, there was rapid breathing, labored heart 
action, and a purplish coloration of the skin. Very soon the lids became 
swollen and the anus became edematous. 

An animal injected with an extract of eight H. Uneatum larva developed the 
symptoms before the inoculation was completed, and died within five minutes. 
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It is indicated tliat cattle harboring warble larvse become sensitized to 
them, and that when the system becomes suddenly flooded with the protein 
of the InrvtB (and possibly toxins) anaphylactic shock results. 

The effect of toluene on the production of antibodies^ L. Hektoen (Jour. 
Infect, D'mmses, 19 (1916), No. 6, pp. 757-7.^5).—Similar experiments to those 
made with benzene, previously noted (E, S. H., 35, p. 781), were made with 
toluene, and the results reported. 

In repeated doses of about 1 c*c. per kilogram of body weight the toluene 
diminished the output of antibody in the earlier periods of antibody produc¬ 
tion, and under certain conditions caused long persistence of antibody in the 
blood, with marked fluctuations in the concentration in some of the cases. The 
same increased persistence of antibody in the blood may result from the injec¬ 
tion of smaller doses of toluene. 

No immediate change as to number and proportion of leucocytes in the blood 
of rabbits nor any change in the phagocytic activity of the leucocytes in vitro 
wms observed. 

*‘In rabbits receiving the larger doses of toluene there occurs a transitory 
myeloid hyperplasia in the bone marrow, but later no marked changes in the 
marrow or other organs appear. On this account there is at present no basis 
for concluding whether the fluctuation and persistence of antibodies in the 
blood is better explained as resulting from increased and prolonged production 
of antibodies, or as resulting from interferences with the passage of anti¬ 
bodies out of the blood.” * 

Comparative action of antiseptics on pus and on pure cultures, A. LuMifiRE 
(Compt. Rend. Acad. Sei. [Paris], 163 ( 1916 ), No. IS, pp. 309-311). —Data are 
submitted which show the marked effect of the albuminous material of pus in 
decreasing the bactericidal action of phenol, hermophenyl (mercuric phenol 
disodium sulphonate), and sodium hypochlorite. 

For the treatment of suppurating wounds the free use of relatively con¬ 
centrated hypochlorite solutions is recommended. It is indicated that the 
hypochlorite oxidizes the toxins of the pus and plays an important part in the 
defense of the organism against intoxication and the spread of infection. 

The significance of certain natural fiagellates of insects in the evolution 
of disease in vertebrates, H, B. Fantham and Annie Porter (Jour. Parmi- 
tology, 2 (1916), No. 4, pp. 149-166, figs. 2).—A further report of work (E. S. R., 
35, p. 782). 

Observations on the blood in East Coast fever of cattle, C. Strickland 
(FarasUology, 8 (1916), No. 3, pp. 244-^46 ).—“There is very little, if any, 
abnormal destruction of erythrocytes in eases of infection with East Coast 
fever. This is proved by blood counts, hemoglobin estimations, and the condi¬ 
tion of the blood-forming and blood-destroying organs, all remaining practically 
normal. This is in marked contrast to what obtains in piroplasmosis. 

“The hypothesis advanced by Nuttall fits all the facts. According to this 
hypothesis the invasion of the corpuscles occurs in the internal organs where 
the parasites develop, and the corpuscles only act as carriers of the parasites in 
the blood, thereby conveying them to the tick which serves as the vector. Since 
few, if any, of the corpuscles are destroyed they rapidly become charged with 
an increasing number of parasites, which are being continuously produced in 
the internal organs as evidenced by Koch’s blue bodies which form and break 
up in the lymphatic glands, spleen, liver, bone marrow, etc. (Gonder, Nuttall). 

“ There is a marked leucopenia in East Coast fever, the polymorphs decreas¬ 
ing less rapidly than the other elements. This is in contrast with the leuco- 
cytosis observable in piroplasmosis.” 
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Tiie sig'nificance of the mallein ophthalmic test as a diagnostic aid in the 
control of glanders, J. Bongeet (Monatsh. PrakL T'ierheilk., iVo. 

5~6, pp. 177-233, figs. 2). —From the results of a thorough study the author con¬ 
cludes that the ophthalmic mallein test is us trustworthy as the serological test 
and is nmch simpler and easier to manipulate, especially in the diagnosis of a 
large niuiiber of animals. For the practical diagnosis of glanders the com¬ 
bined ophthalmic and serological test is recommended. This procedure is 
deemed the safest and most rapid to use in order to prevent the unnecessary 
killing of healthy animals. 

The importance of repeated biological tests in the control of a glanders 
epizootic is emphasized. In a first examination of an animal the combined test 
indicated above should always be used. In view of the fact that in a recur¬ 
rence of the disease both the ophthalmic and serological tests may yield nega¬ 
tive results, a thorough clinical examination a*t no time should be neglected. 
Without such examination it is deemed impossible to control or eradicate an 
epizootic. 

The presence of tetanus bacilli on the surface of parts of projectiles left in 
healed wounds, A. LuMikim {Compt. Rend, Acad. Sei. [Paris*], 163 (1916), No. 
15, pp. 378-380 ).—number of cases are reported in which symptoms of tetanus 
developed after the healing of the wound. It is considered that the pieces 
of projectiles left in the healed wounds carried spores of tetanus bacilli which 
developed and caused a reinfection. It is indicated that in such eases proper 
precautions should be taken and the extraneous material removed if possible. 
Antitetaiiic serum should also be reinjected at the time of the second operation. 

A contribution to the value of the avian tuberculin test of Van Bs and 
Schalk, H. Sghoenagel (Ztsehr. Infektionskrank. u, llyg, Haustiere, 17 (1915), 
Wo. S-4, PP^ 170-176, fig. 1 ).—Experimental data obtained by the use of the 
intraciitaneous tuberculin test of Van Es and Schalk (E. S. R., 31, p. 582) are 
submitted. The author concludes that the procedure is a valuable diagnostic 
aid in the detection of avian tuberculosis, and that its manipulation is both 
simple and rapid. 

The economic importance of detecting and eradicating the disease in a flock 
is emphasized.' 

The intracutaneous tuberculin test of Van Es and Schalk as a diagnostic 
aid in avian tuberculosis, H. Jakob and L. Gazenbeek: (Ztsehr. Infektions- 
krank. n, Ilgg. Saustiere, 17 (1915), No. 8-4, pp. 177-191, figs. 6').-—The authors 
tested 24 birds by the method of Van Es and Schalk (E. S. R., 31, p, 582), of 
which 16 were tubercular. The remaining fowls were nontul>er<*iflar ami gave 
negative reactions. Of the 16 eases 8 yielded positive, 2 douiarul, ami 6 nega¬ 
tive reactions. 

The use of the method is deemed to be an important step in the early diagnosis 
of the disease. A bibliography of 21 references to the literature cited is 
appended. 

A study of the milk in bovine infectious abortion. W. Giltneb, L, H. Oool- 
BDGE, and I. F, Htjddleson (Jour. Ainer, Vet. Med, A^jsoc., 50 (1916), No, 2, pp, 
-Experiments carried out to determine whether Bacillm abortus anti¬ 
bodies could be made to appear in the sera of adults by ingestion of infected 
milk are reported. 

Of the seven adults drinking such milk five developed a slight increase in 
the antibody content of the blood, but in no case was there a marked increase. 
In only one case did the reaction persist after four weeks from the last drink¬ 
ing of the infected milk. Another experiment, conducted to throw some light 
on the pathogenic or' antigenic properties of B, abortus in milk on humans, 
.showed that there 'was no appreciable increase of the antibody content in the 
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blood of the individuals and no untoward effects observable* In this experi¬ 
ment negative milk to which 10 cc. of a 4S-hour culture of B, abortus was 
added was consumed in quantities of 1 pint per day for a period of six weeks. 
“ There seems to be little evidence to waiTant a statement that B, ahorPus in 
milk is eitlier pathogenic or antigenic to any marked degree for the Inuiian adult 
at least” 

Further experiments were conducted in which guinea pigs were fed on 
naturally infected milk and the results were again negative. “ We feel, there¬ 
fore, that there is not sufficient evidence to condemn positive milk as dangerous 
to guinea pigs by ingestion, since it has shown no pathogenic action and only 
slight antigenic action.” 

Pregnant and nonpregnant rabbits were fed with naturally infected milk for 
a period of 124 days, the serological results being negative, and no lesions being 
found in the animals on autopsy. In another series six animals were fed non- 
infected milk plus a culture of B, abortus daily. Two litters of young were 
born to each rabbit during the experiment, but no abortions occurred in any 
of the animals, nor were any lesions found on autopsy. It is concluded that 
positive milk is not dangerous to rabbits by ingestion, since no pathogenic 
action and only a very slight antigenic action results therefrom. 

Calves were fed with naturally infected and noninfected milk at the rate of 
1 gal. of milk twice daily to each calf for a period varying from five to 14 
weeks. From the results obtained it is concluded that “there is no connec¬ 
tion whatever between the feeding of infected or noninfected milk and the 
matting and staining of the sexual hairs of newborn calves. That B. abortus 
antibodies develop in calves as a result of ingesting naturally infected milk 
seems to us to be a demonstrated fact, but the cause and significance of the ap¬ 
pearance of the antibodies can not be explained until further development of 
the studies on the calves. The antibodies may be due to an active infection, 
they may be due to an active immunity, or they may be due to a passive trans¬ 
mission of the antibodies present in the milk. The possibility of infections 
being acquired in utero seems to us to be a phase of the abortion question that 
should be given as much attention as other possible modes of infection. Since 
we have found that 16 per cent of the 12 calves used in this experiment pos¬ 
sessed J5. abortus antibodies at the time of birth, and that the antibodies per¬ 
sisted for many weeks after birth, we conclude that the control of the disease 
must begin with a study of the calf at the time of birth.” The experiments are 
described in detail. 

A further experiment is reported which shows that milk containing B. 
abortus antibodies is highly bactericidal toward the organism. “ Therefore 
milk containing B. abortus antibodies that has been heated at a sufficient tem¬ 
perature to kill the organisms and not the antibodies should be looked upon as 
being beneficial to newborn calves. The milk containing antibodies should 
give the calf a passive immunity during its early development” 

The significance and duration of immunity in bovine contagious abortion, 
A. Asconi {Ztschr, InfeJcUonsJcraulc. %. Eyg, llaustiere, 17 (1915), No. ^-4, pp- 
156-169 ).—^The results of experiments in which guinea pigs wex'e inoculated 
with BaeiUm abo7'tus which had been killed with ether, followed by the in¬ 
oculation of living cultures, are repoiTed, After various periods of time the 
animals were killed and the spleen examined bacteriologically for the micro¬ 
organism. 

The results showed that immunization in guinea pigs with killed micro¬ 
organisms does not bring about an increase in resistance to the virus. The 
animals so inoculated appeared te he even more susceptible to infection than 
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normal animals. The use of larger doses of the killed organisms caused no 
difference as to the susceptibility. 

Experiments with rats are also described and discussed. 

The seasonal prevalence of Hypoderma bovis in 1915, together with ob¬ 
servations on the terrifying effect H. bovis has upon cattle and lesions pro¬ 
duced by the larva, S. Hadwen (Ann. Mpt. Ent. Soc. Ontario, 46 {1915), pp. 
108-119, figs. 7/).—“The seasonal activity of E. bovis at AgasslK is from tiu? 
beginning of June to the beginning of August The last larvm to emerge from 
the backs of cattle leave during the first days of July. In S. bovis the pupal 
period averages days. High temperatures shorten the pupal period. The 
fear cattle have for H. bovis is due to the insect’s persistence and manner of 
egg laying. Hewitt’s observations on the penetration of the skin by the larvae 
of H. bovis are confirmed. The lesions caused bg the larvae differ from those 
of E. UneaPiim. Older animals show more lesions than the young.” 

Castration of young pigs, P. G. Ashbuook (U. S. Dept. Agr., Farmers' But. 
780 (1916), pp. 6, figs. 6). —descriptive account prepared for the farmer. 

Hog cholera CNorth Dakota Sfa. Rpt. 1916, pp. 13-15). —Immunization ex¬ 
periments with a virus from normally susceptible pigs infected by exposure 
or mjection, from serum-infected pigs which sickened in the course of a serum 
test, from pigs injected with blood from a hyperimmune hog immediately after 
hyper! uimunization, and from hogs which escaped infection after injection 
with blood from a hyperimmune hog but became infected by injection of virus 
from normally susceptible pigs infected by exposure or injection are noted. The 
results indicate that “at least the antigenic properties of a virus may be 
seriously affected by the protective factors with which it may come in contact 
during passage.” 

Experiments to determine the relative resistance of antibodies in antihog- 
cholera serum to various adverse influences showed that serum kept in a re¬ 
frigerator for a period of six years retained its full potency at the end of the 
period. Serum kept at room temperature (70° F.) for a period of 212 days 
protected an S9-lb. pig by a dose of 35,6 cc., and a 74-lb. pig by a dose of 14.8 cc. 
“ Serum kept at a body temperature for a period of 212 days la-otected a 74-Ib. 
pig by a dose of 29.6 cc., but failed to protect a 71-lb. pig by a dose of 14.22 cc.” 
Serum kept in a practically permanent frozen condition for over tliree months 
was still able to protect pigs. 

It is indicated, however, that these results do not render the usual precautions 
observed in storing and keeping serum unnecessary. 

Meeting of committee appointed to recommend best methods of vaccina¬ 
tion, control, and eradication of hog cholera (Indiana 8ita, Oire. 56 (PJ'JIG), pp. 
BO). —Tills circular reports in detail the proceedings at a mechlng held Mardi 
10, 1916, of a committee appointed at the Fourth Annual Hog Cholera Con¬ 
ference. 

The committee, in resolutions adopted, recommended “ a more extensive edu¬ 
cational campaign among veterinarians and stockmen along sanitation and vac¬ 
cination lines; the reporting of outbreaks of hog cholera and all herds that are 
vaccinated to the state veterinarian; the placarding of premises infected with 
hog cholera; the licensing of persons using hog-cholera blood for vaccinating 
hogs; ... the use of hog-cholera blood in doses not less than 1 cc. for the 
simultaneous vaccination of hogs, and antihog-cholera serum in not less than 
20 cc. doses for small pigs, and 30 cc. for pi^ weighing 100 lbs., or preferably 
40 cc. when used simultaneously; and . . . that the state veterinarian be given 
the necessary control over the distribution of hog-cholera virus and serum, en¬ 
abling him to condemn and confiscate any antihog-cholera serum or hog-cholera 
Mood that Is impotent, contaminated, or dangerous, in order that he may better 
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protect tlie interests of stockmen against losses following vaccination.’® The 
Imliscriminate use of the simultaneous method of vaccination in nonexposed 
herds was pointed out as a source of danger, and was not recommended. 

Bacillus abortus as an etiological factor in infectious abortion in swine, 
B. S. Good and W. V. Smith {Jour, Bact,, 1 (lOXS), No. pp, —The 

authors at the Kentucky Experiment Station isolated B. dborius from the 
afterbirth of an aborting sow and from the contents of the umbilicus, heart, 
liver, and stomach of two aborted fetuses. The strain isolated from the sow 
responded to all the biological and physiological tests of the strains isolated 
from the uterine exudates of aborting cows, except that the original culture 
grew in the air after the first generation. 

The intravenous inoculation of a pregnant sow with 2 cc. of an agar slant 
culture in normal saline of the bacillus secured from the aborting sow caused 
an abortion in 17 days. Feeding the organism to another pregnant sow pro¬ 
duced an abortion in 19 days. The organism was again isolated from the 
aborted fetuses. “The blood serum of each of these sows, after aborting, 
completely agglutinated a strain of B. abortus derived from an aborting cow, in 
a dilution of 1:100. The complement was fixed in each case with 0.02 cc. of 
the serum. The serum of a normal hog did not agglutinate in any dilution, nor 
did it fix the complement.” 

Equine spirillosis in Morocco, Veltj {Rec. M6d. YM,, 92 (1916), No, 7, pp. 
215-224, figs, S).---The author reports the occurrence of an equine spirillosis 
in Morocco which may be confounded clinically with cases of trypanosomiasis. 
The affection is benign and experimental diagnosis is easy, since the causal 
agent is inoculahle into the dog, rabbit, and white rat. 

Leukemia of the fowl: Spontaneous and experimental, H. C. Schmeissee 
(JoJms HopJcim Hosp. Rpts., 17 (1916), pp. 551-586, pis. 4 )-—“The spontaneous 
occurrence of myeloid leukemia of the fowl is confirmed. Myeloid leukemia in 
the fowl is transmissible by the intravenous or intraperitoneal injection of an 
organic emulsion.” 

The role of the flagellated protozoa in infective processes of the intestines 
and liver, P. B, Hadley (Rhode Island Bta. Bui 166 (1916), pp. S-40, pis. 3 ).— 
In this contribution the author presents evidenc-e of the pathogenic rble of the 
fiagellated protozoan, Trichomonas, in an almost invariably fatal cecal and 
hepatic infection in birds. In the first part he deals with the infecting organism 
and in the second with the parasites in the tissues. 

The Trichomonas studied is found in the intestines of all poultry, as well as 
of most other animals. In the intestines the flagellates are present in the cecal 
contents, but are found mainly in the mucus layer overlying the epithelium, 
and often deep in the crypts of Lieberkiihn. Beproduction fs by simple fission, 
taking place mainly in the cecal content; also by encystation and spore forma¬ 
tion, probably the common method of reproduction in the tissues. Ameboid 
forms are also encountered, especially in the tissues. 

“ The gross pathological picture includes congestion and enlargement of por¬ 
tions of the whole or part of one or both ceca, together with the presence of 
large, circular, yellowish, discrete or confluent, necrotic areas on the liver. 
These foci extend deep into the tissues. Frequently the ceca may contain a 
solid, cheesy or leathery, yellow or blood-stained core, composed of coagulated 
serum, fibrin, and cellular elements. The lumina are frequently quite oblit¬ 
erated. Fusions between the ceca and loops of the intestine, liver, or gizzard 
may sometimes occur; also between the liver and proventriculus. 

“The microscopical pathological features involve the penetration of the 
epithelial wall by the parasites and a progressive infection of the subeplthellal 
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tissues, where the mode of reproduction is by encystation and spore formatioii. 
The result of rapid reproduction is great thickening of the cecal wall. In 
favorable speciiiiens many of the features of flagellate morphology can be 
observed in the parasites located in these regions. The liver presents a corre¬ 
sponding appearance of the infecting elements, though more modified by their 
location. 

“Very rarely the pathological condition may be complicated in the liver by 
an amebic infection (not Amoeba mclcagridis) and in the ceca by both ainelass 
and coccidiii {Einicria avium). The picture may also be complicated by infec¬ 
tions with Henioproteus. 

The nature of the infective process, together with extensive clinical experi¬ 
ence, makes it clear that intestinal fiagellatosis can not be regarded as an in¬ 
fectious disease, and that Trichomonas as found in these infections can not be 
looked upon as a pure parasite. A successful infection depends upon factors 
present in the host, and is probably quite unrelated to ' virulence ’ on the part 
of the infecting organism. In this sense the infection, commonly called 'black¬ 
head ’ of turkeys, can not be regarded as an infections or communicable disease. 

“The parasitic flagellates here described are identical with some of the 
bodies earlier regarded by the writer as stages in the development of the 
coecidium, Einieria. They are also identical with bodies described by Theobald 
Jsmith under the name A. mclcagridis, of whose existence, as an amoba, up to 
the present time no conclusive evidence has been brought forward.” 

EiJiAi -Emimmim. 

The people^s interest in water-power resources, G. 0. Smith (17, S. Gcal. 
Survey, Water-Supply Paper 40O-A (J916), pp. S ).—This is an address delivered 
before the Second Pan-American Scientific Congress at Washington, December 
28, 1910. 

Accuracy of streani-fiow data, N. 0. Gkoveu and J. O. Hoyt (U, S. GcoL 
Survey, Water-Supply Paper 40O-D (1916), pp. 53-59 ).—It is pointed out in 
this report that notes on accuracy that accompany stream-flow records should 
give, first, information by which the technical man may study the i-ecords and 
judge their accuracy, and second, information by which both the general ami the 
technical user may judge the reliability of the records without making ti study.” 
The conditions affecting the accuracy of records of daily dis<!harge are discussed 
as “permanence of the stage-discharge relation, precision witli which the dls- 
churge rating curve is defined, refinement of gage readings, fre<iuciK*y of gage 
readings, [and] methods of applying the daily gage heights to the rating tattle 
to obtain the dally discharge.” 

The measurement of silt-laden streams, li. 0. PxEnew {IL S. GcoL Survey, 
Watcr-Stipp^P Paper JfOO-C (1916), pp. 39-51, figs. 2).—An account of t!ie special 
difficulties encountered and the results obtained in nxeasiiring the flow of the 
San Juan Elver are given. 

Surface water supply of the Pacific slope basins in California, 1913 (U. S. 
Geol. Survey, Water-Supply Paper 361 (1916), pp. 514, pis. 2, fig. i).—This re¬ 
port, prepared in cooperation with the State of California, presents the results 
of measurements of flow made on streams in the Pacific slope drainage basins 
in California during 1913. 

Surface waters of Massachusetts, 0. H. Ptercb and H, T. Dean (U. S.'Geol 
Survey, Water-Supply Paper ^15 (1916), pp. 1,33, pU. 12, figs, d).—This report 
describes the general features and gives the results of measurements of flow 
made on streams in the Housatonic, Connecticut, Taunton, Charles, and' Merrh 
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uKic river basins in Ma.ssacluisetts. A gazetteer of tbe streams of the State 
is appended. 

Ground water in soutlieastern Hevada, E. Caei’enter (U. Gcol, Survey, 
Water-Supply Paper S05 {19X5), pp. 86, pis. 5, figs. 8). —This report deals with 
tlie geography, geology, and climate, and the occurrence, amount, distribution, 
and cpiallty of the ground water of an area of about 17,000 square miles in 
southeastern Nevada, the topographic features of which consist “ of a series 
of parallel north-soutli mountain ranges aud intervening broad debrisdllled 
valleys.” Analyses of 42 samples of the water showed that for domestic use 
24 were good, 6 were fair, 8 were poor, 8 were bad, and 1 was untit. For 
irrigation use 81 were good, 5 were fair, and G were poor. 

The Navajo country: A geographic and hydrographic reconnaissance of 
parts of Arizona, New Mexico, and Utah, H. E. Gregory (U. S. Gcal. Survey, 
Water-Supply Paper 380 {1916), pp. 219, pis. 29, figs. 23)-—This report deals 
with the geography, climate, and surface and ground waters of the Navajo and 
Hopi Indian reservations in Arizona, New Mexico, and Utah, covering an area 
of about 14,888,854 acres. 

“ Bare rock constitutes a large proportion of the surface of the Navajo Reser¬ 
vation outside the larger washes. ... As a whole the soil is, however, mainly 
accumiilated in the washes and along the smaller stream channels, where de¬ 
posits exceeding 50 ft. in depth are not unusual.” These alluvial deposits have 
a composition almost wholly of sand and gravels. 

“ By methods of flood irrigation the Navajo and Hopi together cultivate about 
20,000 acres of land widely distributed over the reservation in fields about 8 
acres in average size, rarely exceeding 200 acres. Considering the size of fields, 
the nature of the soil, the fluctuating flow of streams, and the large amount of 
debris carried in the flooded channels, this method of control by inexpensive 
dams, rebuilt each season, is satisfactory, but the amount of water lost is 
enormous.” With reference to irrigation by storage, it was found that “ the 
storage grounds along the perennial streams of the Chuska Mountains axid of 
the Carrizo and Navajo mountains are at altitudes which prohibit the cultiva¬ 
tion of crops other than those which survive lai'ge ranges in daily temperature 
and can endure frost at any month in the year. Water from reservoirs thus 
located must be carried 10 to 30 miles before it can reach large tracts suitable 
for general agriculture. In general the largest tracts of irrigable land are 
farthest from permanent streams. The deeper canyons—^Navajo, Piute, Laguna, 
upper Moenlvopi, Del Muerto, and others now occupied by streams—contain little 
arable land. The construction of dams for storage of flood water in the vdde 
alluvium-filled washes presents engineering difficulties surmountable only at 
prohibitive cost, a statement amply supported by a formidable catalogue of 
failures. The amount of silt carried along the large valleys is sufficient to cause 
embarrassment . . . 

*‘The alluvial filling of washes and canyons is, in general, fine and coarse 
sand rather than silt and clay; the soil absorption and underground flow' is 
correspondingly large.” “ Tests were made of flood water taken from the larger 
washes and allowed to settle from 12 to 36 hours. Eight such tests gave an 
apparent percentage of sediment ranging from 6 to 25. One record of 84 per 
cent was obtained, and a sample taken from a tributary of the Little Colorado 
was found after 16 hours to have deposited nearly half its bulk.” 

Special sections on domestic and stock water supplies are also included. An 
extensive bibliography on the region is appended. 

Harney and Silver Creek projects, irrigation and drainage, J, T. Whistler 
and J. H. Lewis {Oreg. Cooper. Work, Dept. Int. U. S. Reclamation Serv., 1916,^ 
Feb., pp. 91, pis. 24). —^This report, prepared in cooperation with the State of 
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Oregon, deals with irrigation possibilities of the Harney basin region, but 
more especially with the development of Harney Valley and Silver Creek 
Valley. . . . 

The features to which the Harney report has special reference sire (1) irri¬ 
gation development in Harney Valley by the storage and use of water from 
Silvics Elver to include, first, the higher development of approximately 00,000 
acres gross area of land now under a crude Hood system of irrigation from 
Silvies Biver, by complete storage control and a more scieiitilic use of their 
water supply ; second, the irrigation of ai)proximately 40,000 acres additional 
land not now reached by Silvies River diversions, through storage of water now 
wasted; and (2) Blitzen Valley development and the possibility of using Blitzen 
River-water for the irrigation of a part of Harney Valley, together with the 
possible drainage and irrigation of a part of Malheur Lake bed. . . . 

“The features to which the Silver Greek report has special reference are 
(1) irrigation development of new lands in Silver Creek Valley and Warm 
Springs Valley by the storage and use of water now wasted from Silver Creek 
into Harney and Silver lakes, and the higher development of lands already 
irrigated; and (2) the possibilities of further development in Warm Springs 
Valley by pumping and storage, to promote a better utilization of tiie Warm 
Springs flow.” 

Artesian water for irrigation in Little Bitterroot Valley, Montana, O, E. 
Meinzeb (U. iSh Geoh Survey, Water-Supply Paper 400 B (1016), pp, .9-.17, pU. 
4, fiys, 4). —This paper deals with the physiography and geology of an area of 
about 385,000 acres in northwestern Montana and reports an investigation of the 
occurrence, head, yield, and quality of the artesian water in the area, with 
special reference to its use for irrigation. 

“ The principal artesian-water bed lies about 300 ft. below the lake plain, or 
somewhat more than 200 ft. below the level of Little Bitterroot Biver. . * . 
Plowing wells can be obtained over about one-fifth of Little Bitterroot VaL 
ley. . . . 

“ In general the level to which the water from the artesian bed rises is con¬ 
siderably above the water level in dug wells that end at higher horizons. On 
the bottom lands, where the \vater table nearly coincides wdth the river level, 
the difference is greatest and amounts to a maximum of about 70 ft. Under the 
lake plain at some distance from the river the water table is considt'rably above 
river level, and the difference is not so great. In some places where there is 
perched water ... the water table may stand higlier than the level to wlikth 
the artesian water will rise. . . . The flowing wells in Little Bitiei’root Valley 
interfere with each other, the effect being most noticeable in wells witii slight 
head wiien other wells are drilled near by at considerably lower levels, , , . 

“The ground waters in Little Bitterroot Valley are not highly mineralized, 
the samples examined ranging in total dissolved solids from 180 to 480 parts 
per million. They are nearly all sodium carbonate waters, and most of tliem 
have an odor of hydrogen sulphid, but they differ considerably in mineral con¬ 
tent and in this respect fall into two or more groups. Tiie deep artesian 
waters . . . are very low in calcium and magnesium and relatively high in 
sodium; they are relatively high in bicaiboiiate, moderate in chlorin, and very 
low in sulphate. ... A notable feature of the artesian water is its high tem¬ 
perature. The water from a few of the wells is hot, though that from other 
wells has a normal temperature or a temperature slightly above normal. . . . 

“ Jetting or hydraulic drilling rigs are now used in Little Bitterroot Valley 
and are well adapted to the conditions that prevail there. In those rigs water 
pumped down through hollow drill rods comes up on the outside and cutting 
drill bits are. operated, by the spudding .methoci . . , In 1915 the prevailing 
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pric'es, f'asiu^\ were about $1 per foot for wells witb Z4n. easing, $1.25 

for wells with 4-iii. casing, and $1.50 for 'wells witli 5dn. easing. , , . 

''Development of Irrigation supplies from i'Unving wells is practicnlly liisilled 
to the* river bottom hiiH'Is ami the lowest bottom lands in tbe Hot Springs Creek 
(jralmige basin. .Arlesian supplies can be obtained on tls^e botloni lands in 
<! 0 !:i,siderable quantises at low cost, but on tbe bigber lands in only small ffiiaiitl" 
ties arid at veiy bfgli cost for irrigation,” 

Tlie alkali content of irrig-ation “waters. It. Stkwatit and C. T. IIjust {Uifih 
SkL ihil. i//7 {PJIO), pp. S-J.8, fi(j, Analyses are reported of samples of 
water fi'Oin six streams in Utab, showing tbe average amounts of tbe various 
salts added to ttie soil by an acre-foot of irrigation water a,s given in ttie fol¬ 
lowing table: 


Average amounts of salts added per acre bp 1 acre-foot of irrlgatkm noUer. 


Name of stream. 

Num¬ 
ber of 

Total 


Sodium. 


Cal¬ 

cium. 

Ms 

gnosiiira. 

i'iiia- 

Jyscs, 

sal (;s. 

i 

Nitrate. 

Chloricl. 

Sul¬ 

phate. 

Bicar¬ 

bonate. 

Bioar- 

bonato., 

Chlorid. 

Sul¬ 

phate. 

Priiife River.. 

4 ! 

Pounds. 

2, no. 5 

Founds. 

3,3 

Pounds. 

8.1 

Pounds. 

219.6 

Pounds. 

840.9 

Pounds. 
388. 2 

Pmnis. 

12.2 

Pounds. 
548.1 

Hxmtington Crock. 

2 

1,609.5 

7.3 

2.7 

m3 

816.1 

191. 7 

25.8 

463.9 

Coal Crcf3k .' 

3 

902.9 

3.1 

69,9 

76.1 

601.9 

121.6 

16.3 

286.2 

Sevier River. ' 

10 

3,272.4 

22.0 

646.8 

121.4 

881.4 

116. 1 i 

74.8 

817.6 

Ferron Crock. 

1 

1,990.0 

1,055.0 

10.9 

6.3 

144.1 

1,014.5 

688.0 

106.0 


666.3 

Emery Crook. : 

1 ' 

1 

8.2 

,0 

.0 

179. 0 

10.3 

138,7 


Tbe following conclusions are drawn: 

The mere (leterinination of the total salts present in irrigation wmter is not 
adequate In judging tbe quality of tbe water for irrigation. The determination 
of total salts is valuable as a check on tbe analysis. 

“A large part of tbe soluble salts of irrigation water consists of tbe barm- 
less bicarbonates of calcium and magnesium. In some instances these stilts 
constitute 50 i)er cent of tbe total amount present Tbe soluble salts present in 
irrigation water vary from time to time due to concentration by evaporatioig to 
<irainage from tbe surface soil during storms, and to seepage from tbe irrigated 
lands and canals. 

“Idle waters of Price River and Huntington Creek are btgbly charged with 
harmful alkali salts and must be used very judiciously on tbe heavy clay soils 
of OastUi Valley, which are already heavily charged with sulphates of sodium 
and inagnesium. The 'waters of Coal Creek are excellent for irrigation since 
they contain only minimum quantities of liariiifol salts, ddie economical use 
of sucli water will not add excessive quantities of harmful alkali sails to the 
soil. The waters of the Sevier River are heavily impregnated witii Die harm¬ 
ful chlorids and sulphates of sodium and magnesium. Tbe waters of this 
stream are such that their (continued use without artificial drainage on tlie 
heavy clay soils of Millard County is likely to cause trouble. The waters of 
all the streams examined are free from sodium carbonate or black alkali, pos¬ 
sibly due to the fact that all the streams traverse country rock wdiich is rb‘h 
in deposits of gypsum.” 

Tests of irrigation pumping plants, R. H. CxVtes, (Jour. Eleetrieitg, 37 (1976)^ 
N<h 21, pp. S94, 393 ).—Tbe results of over 300 separate tests of irrigation pumi> 
ing plants made in Criliforiiia during 1013 to 1916 are reported, together with 
the results of tests of typical plants, A summary of the results is given in 
the table following. 

82092“—17-—7 
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Summary of remits of tests of irrigaiion pmnjdng plants. 


Ty]50 of pimp. 

She of 
pump’. 

Mean 

dis¬ 

charge, 

ininer^s 

inclios. 

Mean 

total 

lift. 

Num¬ 
ber of 
tests. 

Mean 

olll- 

cionoy 

of 

pump. 

Mean 
overall 
efficiency 
of plant. 

Moan 

miner’s 

ill. 

pumped 
per kvv. 
of input 
por 100 
ft. lift. 

Kw. 
liours 
used to 
!ift1 

tica'(v 
foot 
i 1ft. 


Inches. 


Feet 


Per ct. 

Per ct 


1 

V er tical centrifugal.. 

2.5 

3.0 

10 

17 

119 

S4 

2 

9 

30.0 

33.0 

23.3 

26.0 

1.SS 
1.57 

1 4.4 

3.9 


4.0 

50 

88 

28 

46.8 

38,1 

2.25 

2.7 


5.0 

64 

i 75 

51 

47.8 

159.4 

2.33 

2.0 


6.0 

106 

83 

54 

54.8 

45.0 

2.GU 

2.2 


7,0 

131 

s:3 

21 

50,5 

48.8 

2.87 

2.1 

I 

ao 

241 1 

83 

9 

64.4 

51.0 

3.05 

2.0 


10.0 

360 

110 

2 

60.8 

51.0 ' 

3.01 i 

2.0 

Horizontal centrifugal. : 

2.0 

13 

41 

2 ' 

34.0 

27.4 

1.62 

3.7 

3.0 

2S 

90 

3 

40.4 

33.8 

1.99 

3.0 


3.5 

58 

71 

2 

50.0 

47.7 

2.81 

2 . l 


4.0 

54 

129 

6 

,54.6 

40.5 

2.74 

2.2 


5.0 

3S 

45 

i 

52.5 

42.2 

2.40 

2.4 


6.0 

SB 

174 

3 

51.9 

44. .5 

2.03 

2.3 


7.0 

170 

44 

1 

54.0 

45.0 

2.05 

2.3 


S.O 

226 

131 

9 

60.9 

53.1 

3.13 

1.9 


12.0 

325 

42 

3 

55.4 

47.7 

2 .S2 

2.1 

Well turbines.. 

10.0 

71 

134 

5 

68.0 

47.3 

2.93 

2.2 

12.0 

63 

94 

25 

49.7 

40.5 

2.39 

2.5 


11.0 

SO 

55 

4 

.39.5 

32.6 

1.92 

3.1 


15.0 

84 

113 

8 

50.1 

41.4 

2.45 

2.5 


16.0 

103 

47 

2 

51.8 

42.8 

2.53 

2.4 


20.0 

142 

88 

2 

54.8 

41.5 

2. 45 

2.5 


24.0 

H5 

130 

9 

55.6 

46.6 

2.76 

2.2 

Propeller..... 


116 

61 

21 

43.3 

35,7 

2.11 

2.9 

Piston pump: 

Peep weil tvp©. 


2S 

129 

S3 

42 

ISO 

236 

147 

12:5 

7 

2 

7 

7 

58.9 

79.6 

79.6 

27.4 

48.0 
71.7 
66 . 7 
23.1 

2.84 
4.23 
3.04 
1.36 

2.1 

1.4 

1.5 
4.4 

Biipiex.... 


Triplex.. 


Air lifts. 





Experiments -witb. submerged orifices and tubes, T. C. IIoofciis and T. Ij. 
Smith {Bngin. Bews, IB (1916), No. 18, pp. S25-S27. figs. .?).-""E!cr>erlmeots 
conducted at Cornell University on the fiow of water orihees G, 8, and 

10 in. square under heads up to 2.2 ft are reported. The of the tube 

was varied, but square edges at the entrance were used througliout. 

“ Curves were plotted betw'een discharge coelTicient and head for cnich length 
of tube and also between average discharge coefficient and length of the 
latter being expressed as the ratio of tube length L to the side of the sqtiure 
orifice D. The curves plotted showing valuation of (liscliarge coelTiciind wltli 
head indicate that in most cases there is a slight increase in coidficlent wltli 
higher heads. This increase is not pronounced, however, ex(*opt in one or two 
curves, and in some eases there seems to be a decrease in the cooirit!ient witli 
higher heads. . , . 

“The general conclusion may be dravrn from tliese experiments tlial. an¬ 
nexing a tube to a submerged square orifice will greatly iiKjreaso its flow tinder 
a given head until the length of tube is equal to about 1.5 times tlm side 
of the square. A longer tube will not decrease the flow, unless the friction is 
large, but it will not materially increase it. For free dis<?harge Into tlie air the 
coeffieient does not vary, but remains at about O.Gl, whatever tube length. 
This value is about 0.G7 per cent greater than the submerged sharp-edge co¬ 
efficient, and corresponds to the submerged coefficient for /Vl}==0,05. From 
this it follows that, given a square orifice with a tube attached and a fixed 
head of water upstream, a greater quantity may be miido to flow througli the 
orifice by' submerging the downstream side than will flow if the orifice clis-' 
charges into the air. This fact was verified by experimentation” 
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Tlae significance of streptococci in water supplies, W, G, Savage and W. J. 
ItBAD (Jour. If////. [OamMdf/e], 1$ (1916)^ No. S, pp. Experiments 

wttli deep-water supplie^s, inelnding samples from springs and deep wells, and 
witli surface-water supplies, including samples from shallow wells, are reported. 
The purpose was to determine the relation of the presence or absence of 
.streptococci to the quality of the water. 

It was found that the results of analyses studied in bulk and the results 
of detailed consideration of individual supplies were essentially the same. 
The absence of streptococci is considered of less significance than their pres¬ 
ence, and even their absence from a considerable bulk of water is not accepted, 
to the same extent as the absence of Bacillus col% as reliable evidence of the 
freedom from serious contamination of the water at the time of sampling. 
Absence of streptococci is, however, considered a point in favor of the purity 
of the water. 

Standards for permissible number of streptococci broadly correspond 
to similar mimerieal standards for B. eol% but are of less significance and 
reliability.” While it is thought that not enough is known about the varying 
vitality and distribution of streptococci to say whether the presence of certain 
strains may or may not be disregarded as evidence of excretal contamination, 
it is concluded to be in general reliable to assume that streptococci in large 
numbers are only present in waters from unsatisfactory sources. 

Besiilts and conclusions from a yearns operation of the activated sludge 
sewage treatment plant of Milwaukee, T. 0. Hatton (Bngin. and Contract., 4^ 
(1916), No. 19, pp. 407-409). —The results of experiments on securing activated 
sludge, aeration, effect of low temperatures, sedimentation, and sludge dis¬ 
posal are reported. With reference to sludge disposal it is concluded that there 
is no difficulty in reducing the Milwaukee sludge to. a marketable low-grade 
fertilizer at less than its value. See also a previous report of experiments 
(B, S. B., 35, p. 188). 

Public road mileage and revenues in the New England States, 1914 (17. 8. 
Dept Agr. Bui. S88 (1917), pp. 74)* —^This is a compilation showing the mileage 
of improved and unimproved roads, sources and amounts of road revenues, and 
bonds issued and outstanding, and contains a description of the systems of road 
administration, fiscal management, and other factors affecting road improve¬ 
ment in each State. 

Beport of the State Commissioner of Highways [of New York], B. Duffey 
(B.pt. State Com. Bigliwai/s, N. Y., 1915, pp. 9S9, pis. 49). —This is a report of 
the work and expenditures on highway construction, maintenance, and repair 
in New York for 1915. 

Proposed motor-truck loads for highway bridges, 0. W. Citixbs (Engin. 
News, 76 (1916), No. 19, pp. 898, 899, fig. 1). —It is stated that motor trucks are 
the proper form of concentrated loads to specify in the design or investigation 
of rural highway bridges. “A typical truck is assumed to have two axles 
spaced 10 ft. on centers, with the two wheels on each axle spaced 5 ft. on 
centers. This truck covers a space 9 ft. wide by 20 ft long, symmetrical about 
the truck center. One-third of the weight is on the front axle, two-thirds on 
the rear axle. With this standard size and distribution the capacity may be 
definitely and simply expressed as the total weight in tons of the loaded truck.” 
Diagrams giving maximum shears and moments covering the range from 5- to 
24-ton trucks and spans up to 50 ft are given. 

The following table for 10-ton trucks may be used for any weight, as the 
values vary in direct ratio with the weight 
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Mairlintim ahears and hotuHiKj momcntii for iijpieol Zri/rA-.s. 
[Ealisos i'cr two wheels on one side,] 



1 

Teo-ton truciv. ! 


Tcji-ton truck. 


^fen-fon Iruet, 

span. 

Shear. 

iiuillCIli. 

Spitiii. 

Shear. 

Moment.. 

Sptin. 

Shear. 

hfonieni. 

FL 

Lbs. 

FL-Lhs, 

FL 

Lbs. 

Ft.-Lbs. 

FL 

Lbs. 



OjfiOn 

S, 83S 
10 000 

21 . 

8,412 

37,154 

S'* 

9,074 

71,6115 


Oj ()t)8 

22 . 

8,486 

39,594 

42,040 

37. 

9,100 

7l>, 584 


t), 8G8 

11,666 

23. 

8,552 

as. 

9,124 

79, OiU 

9: 

6 (klG 

13,833 

15, ODD 

16, G66 

24. 

8,612 

44.488 

39...... 

9,146 

S!,51(> 


0,066 

25. 

8,608 

8,718 

8,766 

8,810 

8,852 

8,890 

8,926 

8,958 

8,990 

9,018 

9,048 

46,942 

49,401 

51,833 

40. 

9,168 

8 -1; 1)18 

Mi 

(1 GGfh 

o;!*, 

41. 

9,188 

80,511. 

11 

tl 970 

18,333 
20,000 
21,666 

27. 

42. 

9,208 

88,903 


7,222 

2S. 

54,325 

43. 

9,226 

91,477 

is .. . 

7,43G 

29. 

oG,791 
69;259 
61,740 

44. 

9,244 

93,965 

14 

7,622 

7,778 

23,333 
25,000 

30. 

45. 

9,260 

96,451 

1/1 

31. 

46. 

9,275 1 
9,292 : 

9S, 946 

in 

7,918 

26,660 

32. 

64,201 
66,675 
69, 151} 

47. 

101,424 

17 - . 

8 ,0^1-0 

28,333 
30,ono 
32,204 
34,721 

33. 

4.S. 

9,306 

9,320 

iai,0!2 

IS 

8 , MS 

34. 

49. 

lOfi, 400 

10 . 

20 . 

8,240 
8 ,334 

35. 

71,627 

50. 

9,334 

198, m 


Bridges on improved roads should as a rule be designed for 15-toii tyidea! 
trucks, but other capacities may be necessary for special cmiditioiis. ... In 
general, impact allo'waiice should not be less tiian 30 per cent of the stath^ 
stress, but it should be varied to lit conditions.” 

Tractive resistances to a motor delivery wagon on different roads and at 
different speeds, A. E. Kennelly and 0. R. Schuei'g (Proc. Amer. Imt. fUeoi. 
Engins., 35 (WIB), No. 6, pp. lOlUlOSO, pi i, figs. 17; Afas^i. Insl. Took., Elect. 
Engin. Dept.^ Research Div. Bui. 10 {1916), pp. 1011-1039, pi. 1, figs. 17; a-bs. in 
West. Engin., 7 (1916), No. 11, pp. W, 435, fig. 1 ).—The results of afi investiga¬ 
tion conducted at the Massachusetts Institute of Technology on the tractive 
resistance of asphalt, wood block, brick block, granite block, water-bound mac¬ 
adam, cemented joint granite block, tar macadam, cinder, and gravel pavements 
In conditions varying from extremely poor to good are reported. 

The vehicle used was a worm-drive single-reduction electric triic^k having 
a capacity of 1,000 lbs. The overall length of the frame was KlSi in,, the widik 
35 in., the wheel base 107§ in., and the wheel gage 58 Itl Solid-rubber demounr- 
able tires measuring 2-1 by 30 in. were used on all four wheels, Ihne truck was 
equipped with a direct-current series-motor. The length of runs in the road 
tests ranged between 400 and 2,000 ft. 

It wars found that *‘the overall efficiency of the iest-trudc medianlsm, be¬ 
tween battery terminals and rear-wheel treads, reached n. maximum value of 
about 78 per cent, under the most favorable conditions. The luecbanhad elli- 
ciency of transmission from motor shaft to rear-wheel triuuls, for tin? triulc 
tested, shaft-driven througli a single-reduction worm geai-, was found to l>e as 
high as 90 per cent. 

‘'Tractive resistances are most conveniently expressed as an equivalent grade; 
that is, a level road of definite tractive resistance may be regarded as a road of 
2 ;ero tractive resistance, but rising uniformly cc units in 100 units of road length, 
or having an equivalent grade of (c per cent. Under the eonditioiis of these 
tests, the tractive resistance on level roads, in the absence of wind, Is com¬ 
posed of (1) displacement resistance. (2) impact resistance, and (3) air re¬ 
sistance. 

“ The displacement resistance varied from 0.85 per cent equivalent grade for 
E hard, smooth asphalt or bituminous concrete to 1,0 per cent for a’soft tar- 





































1917J 


EUKAL BCOMOAllCS- 


491 


liiaeaclam road, am! was practically constant, for all speeds considered, on any 
Aiveii road. Tlie impact resistitiice increases witli tlie velocity, with the total 
weight of vehicle, and with increasing road»snrface roughness. In these tests 
tlic impact resistance of good asphalt or bitnlithic or other smooth pavement 
was practically negligible, and reached its liighest values on granite-block roads 
witli sancWilled joints, and on badly-worn macadam pavements. The rate of 
increase of impact resistance with speed was most marked on the roughest 
roads. 

“At the vehicle speed of 20 km. (12.4 miles) per hour, the air resistance 
for the vehicle tested, assumed to be dependent only on the speed, was roughly 
0.11 per cent equivalent grade; that is, from 4 per cent of the highest to 12.5 
per cent of the lowest total tractive resistance. 

“ The following pavements are enumerated in the order of their desirability 
for vehicle operation from the point of view of tractive resistance at 20 km. 
per hour, as found in this investigation: Asphalt, wood block, hard, smooth 
juacadam, brick block, granite block with cement-hlled joints, cinder, gravel, 
and granite block with sand-filled joints. 

“ The equivalent grade at 20 km. per hour of a badly worn macadam road was 
found to be nearly three times as great as that of the best asphalt road te.ste(!. 
This means, at this speed, a consumption of energy at wheel treads of nearly 
three times as much on level, poor macadam roads as on level, good asphalt 
roads. Increasing the gross weight of the vehicle by 12 per cent through load 
was found to have no effect on tractive resistance within the observed speed 
limits for smooth roads in good condition; but on rough roads, a distinct in¬ 
crease in tractive resistance with this extra weight was observed. The pres¬ 
ence of a layer of dust, say 1 cm, thick, on a fair rnactidam road, was found 
to increase the equivalent grade of tractive resistance at all tested speeds by 
about 0.15 per cent. A freshly tarred, and therefore soft, tar-macaclam road 
was found to have an increased equivalent tractive resistance at substantially 
ail tested speeds of about 0.5 per cent The tires in this case sank about 0.8 
in. into the roadbed, the gross car weight being 4,710 lbs. The total range of 
tractive resistance equivalent grade covered in the tests was from 0.98 per cent 
on the best asphalt road at lowest speed to 2.7 per cent on the worst macadam 
road at nearly the highest speed.’^ 

First national farm tractor directory, compiled by C. B. Stonb (New YorFc: 
The Affrimdtural Press, 1916, pp. S ),—^This is a complete list of farm tractors, 
their manufacturers, horsepower, type, traction, and other particulars. 

Modern systems of independent lighting and heating {Nature [London], 
m (1916), Nos, Ulo, pp. 6; %kll, pp. 552, 553, figs 3; 2412, pp, 

577, 578, flg, i).—-Oil, oil gas, petrol air gas, acetylene, and electric lighting 
systems for country homes are described and illustrated, 

ETOAI ECONOMICS. 

The farmex^s labor income, P. L. Vogt {Amer. Moon, Rev,, 6 (1916), No, 4, 
pp. 808-SS^).—After discussing the data available from the various studies in 
connection with the Office of Farm Management of the U. S. Department of 
Agriculture as to the farmer’s labor income and additional information as 
furnished by the Census, the author concludes as follows: 

“ The data presented indicate that, while at the present time labor incomes 
of farmers compax*e favorably with those in urban industries, the institution of 
private ownership of land does not offer much hope for further increase of 
these incomes unless the system of owner operation can be preserved. Laborers 
are evidently not benefiting by the economic changes taking place. Tenants 
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are nominally getting tlie larger incomes; but this apparent return Is due to 
nietliod of presentation of returns ratber than to actual advantage. Tlie 
uniformity of labor incomes throughout the entire area studied iiidicates 
that private ownership of land by absentee landlords who reap the benefit of 
such ownership, even though absent in the neighboring village, is Ixaual to be¬ 
come a question of supreme importance in the future, . . , 

“ The problem of farm incomes is not now a serious one as related to social 
welfare in the country; but if present tendencies cbntinue it is bound to be a 
serious one for those actually living in the country in the future. If one-half 
or one-third of the wealth produced on a given farm is to go to others than the 
operator; if farm labor is to increase because of the lack of opportunity to gain 
a foothold, due to high land values; then we must expect that the great centra! 
valley, one of the greatest agricultural sections of the world so far as resources 
is coiicerjied, will be doomed to bear a burden that will breed discontent; that 
will drive our young men and women from the country; and will bring to 
America problems that now confront other nations in which statesmen recog¬ 
nize that a good income for farmers and ownership operation are essential to 
national welfare.” 

Labor income does not determine true profits, .1, I. Falconer (ylpr. 

{1916), No. B, pp. 104-106 ).—The author considers Had: “labor income Is a 
fair basis upon which to compare one farm with auother, hut it does not 
afford a fair basis for comparison between the profits of farming and those In 
other occupations. It is a good basis upon which to compare two farms in a 
community, one operated, for example, as a grain farm, the other operated 
as a live-stock farm, or with which to compare a corn and hog farm with a 
dairy farm. But it is not a measure of the profits in agriculture, nor would 
the average labor income of a farm for a series of years be a criterion of the 
size of the estate which a farmer would probate at the time of his decease.” 

Earm profits (and factors influencing profits) on 370 potato fa.rms in, Mon¬ 
mouth County, Hew Jersey, F. App (Neto Jersey Stas. Bui. 294 (1916), pp. 
S-IQS, pis. 8, figs. 10). —Among the conclusions arrived at from this study, con¬ 
ducted in cooperation with the Department of Conservation and Development of 
New Jersey and the Bureau of Soils of the D. S. Department of Agrieullure, are 
the follow’ing: 

“ The average labor income for the Monmouth County ijotato farms Included 
Id this survey is $842. The cash tenants have the largest average labor liw:!orae 
of $9S8, while the owners have $917, and shai'e tenants $739. Forty-five per cent 
of the potato faz^ms are operated by tenants. Gash renting Is zziohI: profitable 
for the tenant who is a good farmer. . . . The average 'farm investment. :for the 
owners is $17,673, for the share tenants $3,309, and fiir the cash teiuuits $:iOSr>. 

“ The farm profits increase with the increase of crop acres per farm for both 
owner and tenant farms. The larger farms are far zziore efficient in tlie use 
of man, horse, and machinery labor than are the smaller farms, , , . Bhirm 
and crop acre values decrease as size increases for ail farms regardless of ten¬ 
antry. . . . The average sized farm for the owners is 73 crop acres, and, fen* the 
tenants ST crop acres. . . . 

“The acre cost of producing potatoes is $85.15. The cost per barrel is 92 
cents. Farmers producing 00 barrels or less per acre lose money. No edass of 
farmers are raising higher yields of potatoes than axe profitable. , , . ^The 
larger the proportion of crop acres in potatoes the greater is the labor Income. 

. . . Lack of rotation is not decreasing potato yields, and live stock above what 
is needed for the farmer^s personal use is not profitable on most farms, ♦ . * 
Diversification lowers profits on these farms. 
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The proportion of crop a.cTes in potatoes decreases with distance from the 
railroad. After a distanc^e from the railroad of four or more miles has been 
readied, potfitoes show a low return. . . . Cooperative Iraylng and selling lias 
proved very successful in this region.” 

Factors affectii3.g naetliods of farm management in the Northi Island, J. 
Bbown {Jour. A^r. I'NeiD Ao, 7, pp, i-/6\ pi. I, figs. 2).—The 

author surnmaj'izes his observations regarding farm iiuuiageiuent in this com¬ 
munity as follows: 

** Good pasture is the mainstay of the North Island farmer. Most good pas¬ 
tures may be further improved in nutritive value by periodic applications of 
criislied limestone. Inferior pasture everywhere should be renewed by liming, 
cropi'iing, manuring, and re-grassing after a second application of crushed lime¬ 
stone. ... On light land these successive stages of improvement should auto¬ 
matically bring about a rotational system, including growth of oats, inexpensive 
forage crops, and pastures of longer or shorter duration, according to drciini- 
stances. If lucern can be grown, the maxiiinim of profits can not be realized 
without it. Beyond a very narrow limit, profits recede as cultivation extends 
and pasture areas are reduced.” 

[Agricultural laws of North Dakota] (In GompiluMon of Lmm of the kStMe 
of North Dakota Governing Railroads [etc.]. Bismarck: Bd. E, Ah Comrs., 
1915, pp. BS-'lOd ).—Among the laws included In this compilation are those re¬ 
lating to cooperative associations, grain warehouses, and commission merchants. 

The Federal Farm Loan Act (U. 8. Treas. Dept., Fed. Farm Loan Bd* Cire. 
4 (1916), pp. !39). —This circular contains the complete text of the act. 

Digest of the Federal Farm Loan Act (New York: Guaranty Trust Go., 191$, 
pp. 16), —This digest endeavors to give a comprehensive idea of this act by 
pointing out its salient features. 

[Agricultural credit in British India and Netherland East Indies], J. 
Doiins and H. 0. Alting (Trans. B, Intemat. Cong. Trop. Agr. 1914, vol. 1, pp. 

The authors describe the types of credit institutions, the problems in 
connection with their establishment and development, the methods of manage¬ 
ment, and some of the results obtained. 

[Annual reports of the marketing commissioners], J. F, Smith, W. E. 
MgTaggaet, and li. 0. Abbott (Brit. GolunMa Dept. Agr. Ann. Rpt., 10 (1915), 
pp. R5Jf-~B7S, RTM, R1B7, pis. 6). —^These reports relate to the work of the mar¬ 
keting commissioners in western Canada and de.scribe their activities in assist¬ 
ing in the marketing of fruit-and vegetables, the standardization of packages, 
and the reorganzation of city markets. The reports also indicate the size of 
packages preferred by the trade and the size of boxes and crates used in, mar¬ 
keting fruits and vegetables. 

delation between primary market prices and qualities of cotton, B\ Taylos 
(U. 8. Dept Ag7\ Bui. 4M7 (1916), pp. IS)* —This report is the result of a survey 
made in 73 towns located in 0 cotton-growing States, including the examination 
of 38,000 representative samples, to determine whether, in the same market, 
cotton was purchased on averages, ail grades bringing the same price. 

The report indicates that from such evidence as was gathered either higher 
grades are being priced too low or that the lower grades are bringing prices 
above their value, or that a combination of the two is true. The average 
price paid for cotton of |-in. staple was as high as for 1-in, staple. It also 
appears that in the eastern belt higher prices are being paid, due to the proxim¬ 
ity to the cotton mills, absence of most of the middlemen, and to the facts that 
primary marketing conditions are superior, storage houses are more generally 
available, money rates are comparatively lower, and competition probably exists 
to a greater degree than in the West 



494 


EXPERIMENT BTATION RECORD, 


[Voi. 36 


In order to improve the qinility of tlie cotton and to obtain Its true wortin 
the author reconQi-nencls that the farmer be convinced of the importanee of pro¬ 
ducing good staple and of care in picking and housing it, suit! t’hat aderiiiate 
but not excessive covering for the-bale be supplied to protect the lint. Ht? eoiv 
siders that proper storage after ginning would prevent tiu? c(Hintry dtumiges 
from assuming such large proportions. He also recommends the organization 
of cooperative asvsociations for the proper handling and marketing of cotton. 

Advertising' the apple, F, C. Sears (Mass. Agr. Col. East. Serv. Mul. 10 (1.9i6“), 
pp. S~20, figs. S).—This publication points out methods of advertising and 
agencies Avliich might be interested in an advertising campaign and the part 
which eacii one would be expected to play. A number of typical illustrations 
are included. 

Minnesota, the center of northwestern agricultural developinent.~“-Saint 
Paul, the northwestern market for diversified farming ([iS'f. Paul}: St. Paul 
Assoc. Com., 1916, pp. 1^2, figs. 29). —^This publication 'vvas compiled for presenta¬ 
tion to the Federal Farm Loan Board, and sets forth the advantages of St 
Paul as the agricultural and financial center for the States of Minnesota, 
North Dakota, South Dakota, and Montana. 

Minneapolis “ the market of the northwest {Minneapolis: Mmn. Civic aM 
Com, Assoc. 11916], pp. 166, pi. 1, figs. 90). —This report, compiled for presenta¬ 
tion to the Federal Farm Loan Board, sets forth the advantag’os of Minneapolis 
as the center tlirougli wdilch the Northw'est sells its produce, purclnises its 
supplies, and carries on its banking business. 

[Italeigh as the location of a Federal farm loan bank], W. A. Withkiis 
(Raleigh, N. €.: Com. Representing Raleigh, 1916, pp. figs. IS). —This 

report points out the advantages of Italeigh as a center of agricultural produc¬ 
tion and the rural interests of North Carolina and the surroiiiKlIng States, an.i 
the reasons for the establishment of a Federal farm loan bank in that city. 

[Agriculture in North Carolina] {Univ. N. C. Eee., Wo. 140 {1916), pp. 9S ).— 
This is a report of the North Carolina Club, which comprises the students and 
members of the faculty of the University of North Oarollna who are studying 
conditions in their State. It contains a series of papers presented before the 
club relating to the natural resources of the State. 

Beports from the seed and plant distribution (Alaska Bias. Rpt. 1916, pp, 
82-96, pU. 5).—The usual extracts from letters of settlers and other persiuus, 
telling of their success with various crops and live stock and 4 leser!l>ing t!m 
possibilities and drawbacks in Alaska, are presented. 

Agricultural statistics, Ireland, 1910, T. Bi/tlek (Dept. Apr. and Tech. 
Imir. Irelmul, Agr. Btatis. 1915-16, pp. This r(‘|)ort Includes a suiiuiiary 
statement by counties and provinces of the area devoted to tiie principal crops 
and the number of live stock. 

[Agricultural statistics in Germany] (Viertelj. Btatis. Doai, lUichs, $5 
(1916), Wo. 2, pp. 11. JjS-ir. 7d).—These pages contain statistical data showing 
for the minor subdivisions the miinber of the various kinds of live stock and 
the area and production of the principal crops for 1915, with comparative data 
for earlier years. 

Agriculture in India, J. MxXckenna (Calcutta: Covt., 1915, pp IIl+MB, pi 
I).—The author gives a brief historical treatment of the development of agri¬ 
culture in India, describes the estblishment of the Agricultural Restmreh In¬ 
stitute at Pusa, and the organization and wmrk of the provincial c!epari;ments of 
agriculture. He also discusses the distribution of the various agricultural crops 
and their relation to the national development of the country. 
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Beport of agTiciilture in tlie Mgii schools of Michigan^ W. H. Fkknch 
{Miv'iL Agr, (JoL, Dept Agr. Ed, BuL J.6 {1916), pp, 20, figs, i3).—Tills is a 
report on the progress of agricultural instruction in the high schools of Mich¬ 
igan. It (llBCusses the plan of the courses, special educational features or com- 
iiuinity work, summer employment of the agricultural teacher, special summer 
projects, cooperation with the county agent, etc. The agricultural uiiitKS, which 
reciiiire 25 per cent of the student’s time, consist of botany in the ninth grade, 
farm crops and horticulture in the tenth, animal husbandry in the eleventh, and 
soils and farm mumigement in the twelfth. 

In 1915-16, 44 high schools employed college-trained instructors, and 12 em¬ 
ployed instructors with less than college training; 14 high schools have de¬ 
veloped full four-unit courses, 12 gave four units of work alternating the last 
two yetirs, and 19 gave two-unit courses. The number of students enrolled in 
agrhailtlira! subjects was 2,574; 140 students graduated from 4-year courses in 
iigrieultiire; 600 students conducted summer-home projects, including the raising 
of corn and potatoes, keefdng records of a dairy herd, pruning, spraying and ren¬ 
ovating orchards, and raising poultry and swine; 1,054 conducted home-garden 
work, and while in some places school gardens were conducted on the community 
plan, individual home gardens are proving mo.st satisfactory. Fourteen in¬ 
structors were emph».ved for tl»e 12 months in the year, and 19 gave instruction 
in the elementary grades. 

Twelve high scluMds hUrodiiced the agricultural course in 1016. Among the 
special features of community work undertaken by various agricultural In¬ 
structors may he mentioned special Saturday and evening classes for rural 
teachers; evening classes in agriculture and chemistry for farxners; a farm 
surv€>y along the lines of actual conditions in farm management; a township 
live-stock census; a special course in dairying for farmers; and, in cooperation 
with the agricultural college, the distribution of pure seed to farmers, demon¬ 
stration work, and the organization of horticultural societies and live-stock 
associations. 

A list of the schools and teachers giving instruction in agriculture in 1916-17 
is included. 

The work of the college of agriculture, E. B. Copeland {Philippine xigr, and 
Foreskr, 5 {1916), No, 1, pp. rid).— This is a detailed report on the work of in¬ 
struction, demonstration, and investigation in botany, chemistry, entomology, 
agricultural engineering, agronomy, and animal industry, and on the personnel, 
land and buildings, and equipment of the college of agriculture at Los Bafios. 

The Agricultural Instruction Act {Agr. (Jaz. (Jaruida, 3 {1916), No. 9, pp. 
77d-78d).—This article gi\es the text of the agreement entered into Ixetween 
the Minister of Agriculture for Canada and the minister ot agriculture of each 
of the nine Provinces of the Dominion under the provisions of the Agricultural 
Instruction Act setting forth the appropriation to each Province and the work 
to be undertaken for the fiscal year ending March 31, 1917. It is shown that 
of the total appropriation of li>l,000,000 nearly ,$100,000 w'ill devoted to agri¬ 
cultural instruction in the rural and higher public schools, about $259,000 for 
agricultural colleges and schools, $20,000 for veterinary colleges, and about 
$46,000 for women’s 'work. 

Agricultural education and live stock improvement in Wales (Jour. Bd. 
Agr. ILondon], 2S (1916). No. S, pp. 260-26S). —An ficcount is given of the de¬ 
velopment of agricultural education in Wales in connection with local educa¬ 
tion authorities and in the agricultural departments of the agricultural'colleges 
since 1911-12. 
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Ill consequence of tlie Development Fund the year 1912-13 marked the begin- 
ning of a new era in the history of agricultural education in Wales as regards 
public administration and financial assistance. Prior to 1912-13 the cost of the 
work was practically borne by the counties themselves, their total exponditiire 
for the three years ended Mardi 31, 1912, averaging ,$30,054, while the agrlcul- 
tin*al colleges at Aberystwyth and Bangor each received $5,832, and the latter 
also $1,215 for forestry instruction. For the year ended March 31, 1915, the 
cotal estimated county expenditure was $60,040, that to Aberystwyth college 
$12,670, and that to Bangor college $20,042. 

The farm institute scheme became operative in the Welsh counties generally 
in 1914-15. Only two counties, Carnarvon and Monmouth, have taken steps to 
provide special Institutions for agricultural instruction, the other 11 counties 
deciding to continue to work, for the time being at least, in direct association 
with the agricultural departments of the two colleges as before. The county 
schemes vaiy somewhat in character, but generally provide for (1) courses at 
local centers in agriculture, horticulture, dairying, poultry management, veteri¬ 
nary hygiene, and other subjects conducted by a vStaff employed directly by the 
county or through the agricultural department of one of the colleges, (2) field 
experiments and demonstrations in manuring, ne^v varieties of crops, seed 
mixtures, etc., and (3) systematic courses in agriculture and dairying for 
farmers* sons and daughters, aided by scholarships and exhibitions at either 
one of the university colleges or county institutions where the latter exist. The 
additional sums to the agricultural departments of the colleges have made more 
scholarships available, they now incur no expenditure for purely county work, 
and they have appointed special officers to give technical advice to farmers and 
to investigate local problems, live-stock officers, and advisers in agricultural 
botany and chemistry. 

Instruction in light farm work and milking for women and children 
(Jour. Bd. Agr. ILondonJf 2S (1916), No. S, pp. 2d4~B7i).—Brief summaries are 
given indicating the provision made by various county authorities for instruc¬ 
tion in light farm work and milking for women and children in England and 
Wales. The instruction is given at agricultural colleges and farm schools, farm 
institutes, approved farms, etc., and varies in length from two to nine weeks, 

Farm mechanics {Agr. Ga^. Oamda, S (19.16) ^ No. S, pp. 731-739, fig. ,/).— 
This is a series of articles containing an account of the instruction in farm 
mechanics, including outlines of courses of study, methods of instruction, equip¬ 
ment, examinations, ec(?., in the Nova Scotia College of Agriculture, MacDonald 
College, Ontario Agricultural College, Manitoba Agricultural College, Saskatche¬ 
wan College of Agriculture, and the Alberta schools of agriculture. 

The kingdom of the plants, C. A. Noecboss and F. A. Lbhenbauee (Agr. 
Bst Univ. Nev. Bui. 3 (1916), pp. 2S, figs. 20 ).—This bulletin comprises tlw'' 
first four lessons of a series of 16 in an extension course in gardening for boys* 
and girls’ clubs. These lessons are devoted to definitions of terms in the study 
of plant life, seeds and how they germinate, plant structure and growth, and 
the 'work of plants. Experiments and a list of questions to test the pupils* 
knowledge of plants are included. 

Twenty lessons in domestic science, Makian 0. Fishek (Author, 1916, pp. 
108, figs. 19).—This is a condensed home study course in domestic science com¬ 
prising 20 lessons dealing with food principles, the functions, classification, 
assimilation, a»d composition of food, dietary standards, methods of <x>ok!ng, 
and recipes and kitchen equipiment. A list of Farmers’ Bulletins of this de¬ 
partment, reference tables, pronunciations and definitions, and other miscel¬ 
laneous data of value to the housekeeper are appended. 
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A series of lessons in cooking* and household maiiagementj MYirros Hitl- 
IJNGEB (SpringfleM, Ohio: AuthOTj 19Jf6, pp, JtlQ, figs, 5),-—Thfrty-ei^lit lessons 
in cookery and care of the house are outlined by the head of the department of 
domestic science of the high school in Springfield, Ohio. 

An outline on the history of cookery, Anna Bakrows, Bertha E. Shap- 
LEIGH, arui Anne D. liLm (Teachers Col [F. Y.J BuL ii, 6 . ser, (1915), pp. 

This outline on the history of cookery is arranged In four parts, viz, 
prehistoric, ancient, medieval, and modern times, with special references to 
literature for each part, and a general bibliography, together with suggested 
topics for individual investigation, either for papers or for class development, 
at the end of the bulletin. 

Clothing for women, Laura I. Baudt (Philadelphia and London: J. B. Lip- 
pincott Co., J916, pp, XIV-\-/f54y S, figs, 262). — This manual for the school 
and home presents the fundamental principles involved in and practical working 
directions for the selection, design, and construction of clothing for women. 
The construction of garments is approached from the standpoint of those who 
have had instruction in elementary sewing, but for others a review of the funda¬ 
mental stitches and some simple processes have been included in the section on 
undergarments. Among the subjects treated are clothing budgets and buying, 
the theory and use of color, and pattern making. A chapter is devoted to 
instruction to (1) teachers on the use of the text, including the mse of illus¬ 
trative materi.al, suitable equipment, teaching material, and method of instruc¬ 
tion, and (2) the home woman and dressmaker. 

Shelter and clothing, Heiucn Kinne and Anna M. Cooley (New York: The 
Maomillan Co., 1913, pp. XF*fS77, pi. 1, figs. 159 ).—This textbook, intended 
for high and uormal school students, as well as for the home maker, deals with 
the home, its ideals in organization, its sanitation, decoration, and furnishing; 
also with textiles, sewing, dressmaking, economics of dress, and millinery. 
Practical exercises are appended to each topic and suggestions are offered to 
teachers on presenting the text 

Food and health, Helen Kinne and Anna M. Cooley (New York: The Mac¬ 
millan Co., 1916, pp. YI-hS12, pi. 1, figs. IBS). —This is an elementary textbook 
of home making, written in story form. It “ ti'eats largely of food problems, 
including something of raising food and selling it, in addition to the preparation 
of food at school and at home. Such topics as the water supply, disposal of 
waste, and other sanitary matters are woven in with the lessons on nutrition 
and cookery,’' The work is outlined in 29 lessons, including exercises and 
problems and a number of simple recipes. 

A course in household arts, I, Loretto B. Duff (Boston: Wliiteomh and 
Barrows, 1916, pp. XVIi-SOl, figs. 21). —^This course is the outgrowth of a 
course in household arts prepared in 1902 and in general use for many years in 
the Boston public schools of cookery. It consists of two parts, each contain¬ 
ing material for one lesson a week for a year, thus covering the essentials of 
the course in two years. This book, or part 1 of the course, is designed pri¬ 
marily for beginners, and deals with the fundamental principles underlying 
the methods employed in cookery and other household arts, including only 
simple experiments which can be performed with utensils found in the ordinary 
school kitchen. 

MISCELLAIHOIJS. 

Bieport of Alaska Stations, 1915 (Alaska Stas. Rpt. 1915, pp. 100, pis. i9).— 
This contains the organization list and a report of the several lines of work 
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eiirried on duiing the fiscal year ended June 30, j,915. Bleteorological data and 
accounts of the extensive tests with field and garden crops, live-stoclv operations, 
and other lines of work are abstracted elsewhere in this issue. 

Twenty-seventii Annual Keport of North Dakota Station^ 1916 (Worth 
Dakota KIrt, Rpt. 1916 [pi. I], pp. 21, figs, 3).—Part 1 of this report contains the 
organization list, a report of the director, and a fnuineial statement jis the 
Federal funds for the fiscal year ended June 30, 1016. The experirnontul work 
reported is for the most part abstracted elsewhere in this issue. 

Monthly bulletin of the Western Washington Substation {'Washington 
West, Wash, Sta, Mo. Bui, 4 (1916), Nos, 9, pp. 16, figs, S; 10, pp, ^6, figs, 

These numbers contain brief articles on the following subjects: 

No, 9, —The Winter SchogJ, by Wh A. Linklater; The Dse of Fertilizers to 
Increase Crop Production, by E. B. Stookey (see p. 425); Suggestions in Potato 
Growing, by J, L. Stahl; and Concerning Poultry Feed Values, by Mr. and 
Mrs. G. K. Slioiip (see p. 473). 

No. 10, —Standardizing of Land Clearing, by I. D. Charlton; Itediicing the 
Cost of Blilk i‘rodiiction, by H. L. Blanchard (see p. 473) ; Dairy Farm Cropping 
System, by E. B. Stookey; Rhubarb Culture, by J. L. Stahl; Canker, Chicken 
Pox, and Rou|.>, by Mr. and Mrs, G. R. Shonp; A New Phase of the Raspberry 
Rust, by A. Frank; and Some Meat-curing MethodKS. 

Principles on which should be established the mutual relations of experi¬ 
mental and extension institutions, I. V. Emelianov (0 Nachalalch, na Kotorikli 
BimiUiri Y^aimoolmshenitli Ohshchestvennoagronomicheslcikh i OppD 
■iVikh Organizatsii, Kharkof: Kharkov. Oblast, Sohsk, Kho::. Opgin. Bta,, 1915, 
pij, d).—The autiior believes that three systems of organization are possible: 
(1) The complete fusion of the experimental and extension institutions in pro- 
gram and organization ; (2) the partial fusion of the institutions, with separate 
functions devolving on each of them; and (3) the independent organization of 
each and a .strict distribution of functions. The vitality and value of the local 
extension w'ork depends on its agreement and dose solidarity with experimental 
studies, but it is thought that in view of the great qualitative tinT(>s‘ence in the 
problems and the method of work, the basis of such solidarity should be the 
ind€?pendence of each of the institutions and a clear division of the functions 
of experimentation and instruction. Existing coziditions in the region insure 
the possibility of intercourse and close cooperation of extension workers and 
experimenters, but it is deemed necessary to develop and main Inin in the future 
ways and means for such cooperation. It is atso thought that the district ex¬ 
periment stations should forganize a division for the study (»f the economics of 
the husbandry of the region. 



NOTES 


ConaecticMt State Station.—Howard F. iiuher, specialist in market" garclen- 
Ing, lais rc‘,signed to u<x*e])t, a position in tiu-* exteasiou servia* of Rutgers 
Clot lege. 

Iowa College and Station.-—The new niiimal husbandry iahoratory is iiearliig 
completion. It Is a oiie-story building 74 by 112 ft., costing about JiClODOO. It 
has been devisetl especially for work in connection with the slangliteriug, 
dressing, cutting, iiml curing of meats. The basement contains a 10-ton refrig- 
erating id ant, coolers, a smokehouse, relining, sausage, lard, and other by¬ 
product rooms, offices, etc. The main tioor can be divided into three distlnrt 
rooms, or used as a whole for demonstration work. 

The recent short course and farmer’s week was more largely attended than 
ever before, the aggregate reaching 3,500. About 400 of these were in tiie 
jonloi' work. 

A State-wide egg laying contest is being planned by the State Poultry 
Breeders’ Association, to he held at the college next year if sufficient facilities 
can be made available. 

Howard C, Ihirkei*, assistant i)rofessor in dairy husbandry extension work, 
has resigned to engage in farming. W. G. Gaessler, assistant chief of the chem¬ 
ical section of the station, has been granted leave of absence until September f«)r 
graduate work at the Oliio State University, during which time G. P. Plaisancc^ 
wdll act as assistant chief. W. H. Johnson, assistant in the soils section, has 
been granted leave of absence until July for special graduate study at the Uni¬ 
versity of Wisconsin, his hvork to he carried on by Knute Espe. W. Q, Kaiser, 
assistant in the agricultural engineering section, resigned January 4. 

Kansas College and Station.—The estimnted attendance at the exercises, of 
farm and home week, February 5 to 10, was 1,800, an increase of 500 over 
the previous year and representing 96 of the 105 counties of the State. An 
attempt was made to meet the interests and needs of all classes of visitors by 
arningiug the program in groups under the heads of agriculture, home eco- 
uomhts, engineering, boys’ and girls’ work, cream station operators and butter 
makers, State associations, and exhibits and contests. The exhibits of the boys’ 
and girls’ dubs and the mother and daughter canning clubs, as well as those 
of the college and station, atti‘a<4ed particular attention. 

Dr. P. S. Bchoenleber, for 12 years head of the department of veterinary 
science, has resigned effective March 1. Dr. John Patterson has been appointed 
instructor in veterinary medicine, beginning February 1. John U. Bayles, as¬ 
sistant in agroiiomy at the Garden City substation, has resigned to accept a 
position in the agricultural department of the St. Louis and San Prandsco 
Kailroad Co. 

MicMgaii College and Station.—^According to a note in the M. A. 0. Record, 
the botanical courses for students in agriculture are to be reorganized. The 
freshman work is to remain substantially as at present, but following this 
there will he three groups of electives. The first of these, known as applied 
botany, will be designed for students expecting to engage in work closely asso- 
<dated with farm life, and will include studies of economic plants, plant repro¬ 
duction, general plant physiology, diseases of economic plants and their control, 
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weeds and weed seeds, and gi^asses. Tbe second group, designed for students 
expecting to teacli in secondary or normal schools, will include a special 
teaclier’s course, taking up the content of a course in botany in such schools, 
the method of approach, ecjuipinent of the laboratory, source of material, etc. 
The three groups will comprise electives In technical lines, including advanced 
plant physiology, mycology, plant pathology and its methods, plant nutrition, 
plant physics, technique, cytology, and heredity. 

More work is also being required in the college in English composition, and 
additional college credit for the subject is being allowed. 

B. A. Knowles, a 1915 graduate, has been appointed instructor in poultry, 
efiective Pebruarj 3, vice W. H. Tally resigned. W. N. Clark has resigned as 
instructor in animal husbandry, effective March 10, to become manager of a 
dairy farm near Chicago. P. B. Wiltbergor, instructor in entomology in the 
University of Maine, has been appointed instructor in entomology and assistant 
in the station, vice G. O. Wood in. 

Minnesota University.—The first annual short course for agricultural editors 
w’as held at the college of agriculture beginning February 13, with an attend¬ 
ance of about 150. 

Meoraslm University and Station.—^The attendance at the annual farmer’s 
week is iv*|K5rteiI to liave approximated 1,500. The new dairy husbandry build¬ 
ing war ideated during the week. The principal addresses were by President 
R. A. I\.a*son of the Iowa College, who was given the honorary degree of doctor 
of agriculture, and J. H. Frandsen, wdio spoke on The New Dairy Building and 
the Field of Dairy Husbandry. 

T. W. Nicolet, assistant xmoiessor of landscape architecture, has resigned to 
become instructor in horticulture at the University of Illinois in connection 
with courses in design and plant materials in the division of landscape en¬ 
gineering. J. A. Ratcliff lias resigned .as assistant professor of experimental 
agronomy, effective April 1, to engage in fanning in Oklalioma. 

North Carolina College and Station.—The inauguration of President Wal¬ 
lace G. Riddick took place February 22. The principal addresses were by Dr. 
H. S, Drinker, Hon, Herbert Quick of the Federal Farm Loan Board, former 
President D. H. Hill, and President Riddick. 

Plans are under wmy to give the seven test farms in the State the status of 
substations, thereby emphasizing the experimental features rather than deinon- 
strational work in general farming. Many of the station activities with crops, 
animals, etc., are already carried on at these farms, and it is hoped to arrange 
for additional funds and equipment for their development The Pender sub¬ 
station at Willard is to be devoted especially to work with truck crops, the 
Buncombe substation at Swannanoa is to specialize in small grain and orchard 
crops, and the Winona substation is to study the handling of muck soils. 

R. G. Hill and S. C. Clapp, assistant horticulturist and assistant entomolo¬ 
gist respectively, at the main station, have been transferred as assistant 
directors In charge of the Fender and Buncombe substations, and H. Barker 
has been appointed assistant director in charge of the Winona substation. 

J. E. Moses, county agent in Escambia County, Alabama, has been appointed 
pig club agent in the extension service. 

Ohio State University.—The enrollment for farmer's week exceeded 4,000. 
Fanners’ associations numl'>ering 16 met during this period. 

iffeinsylvania College.—Nickolas Schmitz, agronomist at the Maryland Sta~ 
tioti, has hmn appointed professor of agronomy extension beginning, February 
17, and Miss Martha S. Pittman, instructor in home economics extension be- 
' ginning February 12. 
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Tlie arsenates of lead.—II, Eqiiilibrium in the system PhO, As-Oity H 2 O, 
0. C, McDonnell and C. M. Smith (Jour, Amer, Cheni, Soc., S8 (1916), No. 11, 
pp. 2860-2369, fig. 1). —Continuing the study previously noted (B. S. B., S6, 
p. 313), it has been shown that the action of dilute ammonia on di-lead arsenate 
proceeds as follows: “Transposition to tri-lead orthoarsenate, Pbs(As 04 )a, the 
supernatant solution remaining constant at the (NEDaHAsO^ stage until 
transformation is complete. Formation of solid solutions ranging from tri-lead 
arsenate to a basic arsenate, beyond which no further change occurs.’’ 

Yeast protein, 0. Neubeeg (Wclinsclir. Brau., 32 (1915), No. 38, pp. 317, 319, 
320). —The author has isolated several samples of protein from yeast by heat 
coagulation of an aqueous extract of the dry material. An average sample 
was found to contain nitrogen 13.02 per cent, sulphur 0.92, and phosphorus 0.59. 

The examination of the pure protein material showed the presence of alanin 
and tryptophan in the pi'otein molecule, acids not reported by earlier investi¬ 
gators. The presence of the alanin suggested it as the source of acetaldehyde 
encountered in yeast fermentation, and this was verified by experiments 
carried out with the pure material. 

The organic phosphoric acid of starch, J. H. Noethsop (Dm., GoltmiUa 
Univ., 1915, pp. 22). —This material has been essentially noted from another 
source (E. S. E., 34, p. 710). 

Investigation on the occurrence of chitin and cellulose in bacteria, C. 
Van Wissexjngh (Pharm, WeehU., 53 (1915), Nos. S3, pp. 1069-1078; 34 PP^ 
1102-1107). —From the results obtained it is concluded that chitin is not in¬ 
variably present in bacteria, but often totally absent from the cell-wall mat^ial 
of the micro-organisms. The usual tests for the detection of chitin are deemed 
unsatisfactory. 

The presence of cellulose was determined in Bacterium xfUnum, but it is 
not considered to occur so commonly as indicated by many investigators. 

The poisonous principle of poison oak (Bhus diversiloba), J. B. McNaie 
' (Jour. Amer. Cliem. Soe., 38 (1916), No. 7, pp. 1417 -I 42 I). —The results of the 
investigation reported are summarized as follows: 

The poisonous principle of poison oak (R. diversiloOa) is not a gliicosid of 
^ rhamnose, fisetin, and gallic acid. Syme’s^ work from which he concludes that 
the poison of poison ivy (R. toxicodendron) is a glucosid of fisetin, rhamnose, 

Some constituents of the poison ivy plant (Mhus tomeodendron). Biss., Johns Hop¬ 
kins IJniv., 1906, pp. 37; Amer. Chezn. Jour., 36 (1906), No. 3, pp. 301-321. 
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and gallic acid should be repeated, because (1) it seems strange ttiat two 
plants so closely related botanically should have such widely different poisons 
chemically; (2) all three of the so-called constituents of the poison are found 
in two nonpoisonous species of Rhus; (3) tlie natural glucositl of fisetin, 
rhamnose, and gallic acid is nontoxie; and (4) there Is not sufficient evidence 
that the poisonous substance which Syme attempted to decompose was not a 
complex and containing a poisonous body in addition to one or more nontoxic 
glucosids. 

On the constituents of poison ivy (Rhus toxicodendron), S. F. Aceeb 
{Jour, Amer, €hem, Sog,, SB {1916), No. 1, pp. llf21-U25)~TliQ author indicates 
and discusses the reasons for the variation in the results obtained by Syme and 
those reported in the above abstract. The botanical difference between the two 
plants investigated is considered to be the principal reason for the variation of 
the results. 

Lignoceric acid from rotten oak wood, M. X. Sullivan (Jour. Indus, and 
Engin. Ghe^n., S {1916'), No. 11, pp. 1021, 1028). —The author definitely isolated 
lignoceric acid from rotten oak wood. While no tests for cerebrosids in wood 
have been made, the presence of cerebronic acid in rotten wood is strongly indi¬ 
cated. 

The experimental procedures are described in detail. 

Relation between the physical and chemical constants of oils and fats, 
H. J. Backee (GJiem. Weekhl., IS {1916), No, $5, pp. 95^-967). —The author dis¬ 
cusses the relations that exist between the various constants and the molecular 
structure of oils and fats. Oils and fats poor in esters of saturated monocarboxy- 
acids exhibit a close relationship between the refractive index, density, saponifi¬ 
cation value, and iodin value. A formula for determining various constants 
from previously determined constants has been devised and is submitted. 

Tabular data of the physical and chemical constants of a number of oils and 
fats are included. 

Storage changes in vegetable and animal oils, H. A. Gaedneb (Jour. Indus, 
and Engin. Chem., 8 (1916), No. 11, pp. 997, 908). —Detailed analytical data of 
the specific gravity, iodin number, saponification number, acid number, and 
refractive index of a number of oils obtained during various periods of storage, 
together with data on the effect of sterilization on these constants, are sub¬ 
mitted. 

Th© fruit of Smilax rotundifolia, Celia Rogebs (Ghcm. News, II 4 (1916), 
No. $967, p. 172). —The fruit of the common greenbrier was examined and found 
to contain sugar to the extent of 7.5 per cent. The specific gravity of the oil 
extracted was found to be 0.8585, and it possessed a saponification value of 
357.14. The ash was found to comprise 3.06 per cent of the dried fruit, and on 
analysis yielded the following percentage composition: Silica, 0.08; FeiOa and 
AhiO*, 17.6; CaO, 0.79; MgO, 0.24; SO*, 7.92; Mn, 0.76; F^O*, 13.38; KOI, 32.38; 
NaCI, 5.28; and some carbon clioxid and unburned ash. 

The nitrogen found was 1.12 per cent, which is equivalent to about 7 per cent 
of protein in the dried fruit. Citric and tartaric acids were shown to be present, 
but were not determined quantitatively. 

The fruit of Vacciuium corymbosum, C. H. Haems and W. D. Theams 
(Ghem. News, II 4 (1916), No. 2960, p. 7S). —The following percentage composi¬ 
tion of the dried fruit of V. corymbosum (blueberry) is reported: Nitrogen, 0.7; 
0 !!, 0.93 (specific gravity at 18“ G., 0.9, and saponification value 350.96); total 
sugar (identified as fructose), 41.46; and ash, 0.138. 

On analysis the ash was found to have the following percentage composition: 
SiO*, 6.33; Al^O*, 17.39; FesO*, 10.5; CaO, 18.11; MgO, 11.48; KsO, 5.65; NaaO, 
2.26; SOs, 10.94; PaO®, 14,36; MnO, 0.85; and a little undetermined carbon dioxid. 
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lartaric and a trace of citric acid were also determined in the aqueous and 
aicohoiic extracts. 

The cause of the ureolytic action of soy beans, D. H. Westee {Gliem. 
WeehhLf IS (1916)^ No. 24i pp- BSS-SII ).—From the results of the study the 
author concludes that the ureoiytic action of soy beans is not due to bacterial 
action. The activity of an aqueous glycerin extract was not hindered by anti¬ 
septics, except mercuric eWorld and formaldehyde. An aqueous glycerin extract 
easily passed through a Ghamberland-Pasteur candle, the filtrate being prac- 
tically inactive. This inactivity is not attributed to the removal of any micro¬ 
organisms, but as probably due to the absorption of the colloidal enzymic mate¬ 
rial as indicated by the complete loss of the ureoiytic action of an extract by 
treatment with kaolin. The action of sunlight on the extract retarded the 
enzymic action considerably. Normally the action of the eiizym was found to 
be complete in eight hours at room temperature, in three hours at 30* C., and 
in two hours at 50*. 

On account of the high fat content of the soy beans the author considers it 
advantageous to remove the oil before preparing the aqueous glycerin extract, 
as it facilitates later filtration of the extract. In the determination of urease 
in urine the presence of glucose was found not to interfere up to concentrations 
of 3 per cent. 

An aqueous glycerin extract of soy beans was found to be the most suitable 
form in which to use the enzym, it retaining its activity for about three months. 
The enzym in the bean, however, was found to be active after three years. 

See also previous notes by Groll (E. S. R., 35, p. 110) and Mom (B. S. R,, 85, 

p. 112). 

The separation of oxidase reactions from the catalase reaction, G. B, 
Reed (Rot Qm,, 62 (1916), No. 4, pp. SOS-SIO ligs. S).—^Experiments are re¬ 
ported in which platinized electrodes subjected to either nascent oxygen or 
hydrogen, as previously described (E. S. R., 35, p. 713), were used. 

The results indicate that “ factors which have no effect on the peroxidase 
activity do alter the catalase action. In other words, the peroxidase action is 
quite independent of the rate of hydrogen peroxid decomposition, and the two 
reactions may be regarded as quite separate.” 

Experiments showing that a similar separation of the oxidase from the cata¬ 
lase may occur in the living cell are to be discussed in a subseciiieat paper. 

The relation of oxidase reactions to changes in hydrogen ion concentration, 
G. B, Reed (Jour. Biol. Cliem., 27 (1916), No. 2, pp. B99S02 ).—^Experiments 
are reported which indicate that 0.0005-0.007 molar hydrochloric acid is suffi¬ 
cient to prevent the action of certain oxidases. The optimum activity of the 
oxidases appears to be reached when they are in a medium which is very nearly 
neutral or slightly alkaline. 

Studies in the measurement of the electrical conductivity of solutions at' 
different frequencies.—V. Investigations on the use of the Yreeland oscillator 
and other sources of current for conductivity measurements. VI. Investi¬ 
gations on bridge methods, resistances, cells, capacities, inductances, phase 
relations, precision of measurements, and a comparison of the resistances 
obtained by the use of inductance and capacity bridges. VII. Investigations 
on the true and apparent resistances, voltage, apparent capacity, size' and 
character of electrodes, ratio of inductance changes to resistance changes, 
and the relation of induction and capacity to frequency, W. A. Tayloe and 
S. F, Aceee {Jour. Amer. Chem. Soc., SS {1916), No. 11, pp. 2S96-24S0, figs. 19). 

The effect of pressure upon the potential of the hydrogen electrode, N. B. 
Loomis and S. F. Agree {Jow\ Amer. Chem. Boc., 38 (1916), No. 11, pp. 2391- 
2S96}. 
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Reviews Tlie preparation of condnictivity water, J. Kehdajx (Jour. Amer. 
Ghem, Soc., S8 {IBIS'), No, 11, pp. 2460-2466'), — ^The literature on the preparation 
of conductivity water is reviewed. 

By one distiliatlon in the open air of tap water to which a few cubic 
centimeters of Nessler’s solution had been added a water of specific conductiV“ 
ity 0.9 X 10"® at 25° O. W'as obtained. By redistiilation in silica vessels and 
collecting the distillate hot, water of specific conductivity 0.2-0.6 X 10"® at 25° 
was obtained. Such low values, however, were only observed when the dis¬ 
tillate was tested at once. On standing, the values rose to 0.8-0.9 X 10"® and 
remained stationary for some time. The specific conductivity of the water 
thus obtained is the same as that given by a saturated solution of carbonic acid 
under atmospheric conditions. 

It is indicated that a water obtained as described, to which a proper cor¬ 
rection is applied, is as satisfactory in conductivity work as waters distilled 
by a more elaborate method. 

A simple mercury sealed ether still, O. 0. Smith and D. G. Moegah (Jour, 
Indus, and Engin. Chem., 8 {1916), No. 11, p. 1039, fig, 1). —convenient ar¬ 
rangement for the distillation of ether, constructed at the Oklahoma Experi¬ 
ment Station, is described and illustrated by drawings. 

An electrically heated vacuum desiccator, T. B. Eobeetson and 0. L. A. 
Schmidt [Jour, Biol, Che^n,, 21 {1916), No. 2, pp, 42^-461. fig- 1)- —^A vacuum 
desiccator, which readily accommodates a 9 in. filter, and its manipulation 
are described. The desired temperature in the evacuated chamber is main¬ 
tained by the heated vapor of dichloromethane or some other suitable com¬ 
pound having a boiling point within the range of the temperature desired. 

Analysis by machinery, B. Sinkihson {Oheni, News, II 4 {1916), No. 2961, 
pp. 170-112, figs. 3 ),—^The author describes in detail an electrically operated 
apparatus for washing precipitates which is considered to be a great time 
saver. The device is simple in construction, has few moving parts, and can be 
manipulated with comparatively little attention. 

A method for the determination of nitric nitrogen, F. M. Scales (Jour. 
BM. Chem., 21 (1916), No. 2, pp. 821-331, fig. 1). —^A new method for the deter¬ 
mination of nitric nitrogen in which a zinc-copper couple is used is described 
in detail. The couple used will reduce a nitrate solution at the boiling point, 
the reduction thus proceeding during the distillation. Soil solutions high in 
organic matter yield accurate results if clarified with alumina cream. Owing 
to the very slight alkalinity of the reducing solution unstable organic com¬ 
pounds are not destroyed in the procedure. 

Experimental data Indicating the accuracy of the method are submitted. 
A simple apparatus which yields excellent results with the method has been 
devised and is described. 

The efficiency of the aeration method for distilling ammonia; in answer to 
certain criticisms, P. A. Kobeb (Jour. Amet. Chem. Soc., 88 (1916), No. 11, 
pp, -Contrary to the results reported by Falk and Sugiura (E. S. R., 

35, p. 110) and others the author maintains that the distillation of ammonia by 
aeration yields accurate results. To insure accurate results, hovrever, it Is 
necessary to use a sufficient volume of air, as high a column of liquid with as 
low a volume as is convenient, and an adequate excess of a saturated solution 
of pure sodium hydroxid. Impure alkali containing or producing sulphi,|j intro¬ 
duces an error. Potassium hydroxid should not be used because the difficultly 
soluble potassium sulphate which separates may carry down ammonia by 
occlusion or as a double salt 
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It is iiwJicateii that the complete removal of ammonia should he tested with 
Messier’s solution, and that the aeration should be run slowly or at half speed 
for the first minute or two. 

The separation of lithium from the other alhali metals, S. Palkin (Jour. 
Amer, Cliem. Goo., 38 (1916), No. 11, pp. 2826-2332 ).—^After some preliminary 
experimentation the author devised a modified procedure, the essentials of 
which are as follows: 

The dried mixed chlorids are dissolved in a definite minimum amount of 
water, acidified with hydrochloric acid, and the major portion of the sodium and 
potassium chlorids precipitated by the addition of absolute alcohol followed by 
ether. The precipitated chlorids are filtered, the filtrate evaporated, the residue 
taken up in absolute alcohol containing a drop of hydrochloric acid, and the 
residual amount of sodium and potassium chlorids, which is usually very small, 
is completely precipitated by the addition of ether. These chlorids are then 
filtered through the same crucible as used for the first precipitate and the 
residue washed with ether-alcohol mixture. The ether-alcohol solution of lithium 
is evaporated on the steam bath, the residue taken up with a little water, and a 
slight excess of sulphuric acid added. The solution is then transferred to a 
weighed porcelain or platinum dish, evaporated to dryness, and the residue 
gently Ignited. 

The following optional method is also described: 

The ether-alcohol solution of the lithium is evaporated to dryness in the 
steam bath and finally dried in an oven at 110° 0. for from 15 to 20 minutes. The 
residue is taken up in from 5 to 10 cc. of alcohol, warmed if necessary, and then 
diluted with about 50 cc. of water. If a slight sediment remains the liquid is 
filtered through a Gooch crucible and washed with water, a few drops of phenol- 
plithalein are added to the filtrate, and the liquid titrated with tenth-normal 
alkali. The chlorids are precipitated as the silver salt and from the weight of 
the latter is subtracted the amount corresponding to the hydrochloric acid 
determined In the titration. 

Method of extraction as affecting the determination of phosphoric acid in 
soils, H. Haij: and W. L. Habtley (Jour. Indus, and Nngin, Chem., 8 (19M), 
No. II, pp. 1028, 1029), —Analytical data submitted show that the 2-hour diges¬ 
tion with twice-normal nitric acid, as described by Brauer (E. S. R., 33, p. 110), 
extracts as much phosphoric acid as the official 10-hour digestion with hydro¬ 
chloric acid of specific gravity 1.115 (B. S. K., 20, p. 512). 

Investigation of methods for the determination of the soil reaction, H. E. 
CHRXSTEisrsEN (Tidssicr. Flanteavl, 23 (1916), No. 1, pp. 1-88, figs. 4)*—^Various 
qualitative and quantitative methods' for determining the reaction of soils have 
been investigated. 

The results indicate that a distinction between the true acidity and the base 
absorption area of the soil must be made. The method of Hopkins, given in 
Bulletin 73 of the Division of Chemistry (E. S. E., 14, p. 1045), and that of 
Daikuhara (E. S. B., 31, p. 618), were found to yield reliable results in the 
determination of soil acidity. The procedure of Baumann and Gully (E. S. E., 
19, p. 1008) was found to yield more accurate results than that of Tacke and 
Suchting (E. S. E., 19, p. 1009). 

No free acids were found in sphagnum turf. The use of litmus paper for 
the qualitative determination of soil acidity is deemed unreliable. 

The difficulty of determining the true acidity of a calcareous soil is indicated 
and briefly discussed. 

A bibliography of 83 references is Included, 

854TC°—No. 0--17-^2 
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The determination of volatile fatty acids according to the method of 
Biiclanx, A. Voitkevich (A. Wojtkiewicz) (Vtestnilc Baht Agron. Sta. T. K. 
Ferrmn, No, 21 (191^), pp, 180-188 ),—^The method is described in detail, and 
analytical data obtained by its application to a mixture of acetic, propionic, 
and butyric acids submitted. 

In a comparative study of the method and the distillation of pure acids 
results not differing more than 5 per cent from each other were obtained. The 
variation is attributed to differences in the conditions of the distillations. The 
method is deemed to yield accurate and trustworthy results. 

Estimation of sugar in meat products, particularly extracts, W. B. Smith 
{Jour, Indus, and Engin. Gliem,, 8 (1916), No. 11, pp. 1024-1021 ).—Slightly 
modified methods in which mercuric acetate and picric acid are used as protein 
precipitants are outlined. 

The experimental data submitted show that the clarification of meat extract 
solutions for the estimation of sugar by Pehling’s solution is best accomplished 
by using an excess of picric and phosphotungstic acids, followed by a very 
small quantity of hydrochloric acid. With the proper precautions reducing 
sugar may be determined within 0.1 or 0.2 per cent in the presence of sucrose. 
Tlie total reducing sugar may be determined within 0,1 per cent. 

The determination and distribution of moisture in bread, Hannah L. 
Wessling {Jour. Indus, and Engin. Cliem., 8 (1916), No. 11, pp. 1021, 1022, 
figs. 2 ).—^For the determination of moisture in bread the author uses one-half 
or one-fourth of a loaf, depending upon the character of the crust, and then 
proceeds as follows: 

A suitable portion of the bread is weighed as quickly as possible in a tared 
dish on a torsion balance, and then carefully heated at a temperature not 
exceeding 60® C. until practically dry. The dry bread is allow’ed to stand 
exposed at room temperature for a few hours in order that its moisture content 
may come into equilibrium with that of the air, and the loss in moisture to this 
point is then determined. The air-dried sample is immediately ground to a 
fine meal and the moisture determined in a 2-gm. sample in the vacuum oven 
at the temperatui’e of boiling winter. From the percentage of moisture obtained 
in this subsample the total percentage of moisture in the bread is calculated 
by adding this to the amount lost on heating at 60®. This procedure is prac¬ 
tically the same as that previously described."^ 

The results obtained indicate that there Is no appreciable difference in 
moisture content in slices of bread taken at a reasonable distance from the end 
of the loaf, or in the crumb of any individual slice taken at a reasonable 
distance from tlie crust. A great difference, however, was obseiwed between 
the moisture obtained in the whole bread (as determined on one-half or one- 
fourth of a loaf) and that in either the crust or crumb taken separately or' in 
one entire slice. In reporting the moisture content of bread it is necessary, 
therefore, to state what portion of the bread was used as well as how the 
moisture was determined. 

Microscopical examination of chocolates and cocoas,—^Determination of 
shell material in seeds, B. Coixin and L. Gobekt (Ann. Falsifi, 9 (1916)^ No. 
92-93, pp, 191-202, figs. 8).—The authors discuss the materials present in 
chocolate and cocoa which might be considered as adulterants and outline in 
detail a procedure for microscopical examination. Formulas for calculating 
the quantity of such foreign material are submitted, together with analytical 
data obtained from the examination of six samples of chocolate and seven of 
cocoa. Since the presence of such material can hardly be avoided or prevented 
in the finished product, it is suggested that in order to secure uniformity the 

^Ark K. Gsndhtsamt, 48 (1915), No. 4, pp. 605, 606, 
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quantity of extraneous material should be controlled by a simple method of 

examination. 

Tlie determination of g^m in gum simps, B. Luce {Ann. PaUif., B (1916}, 
No, 92~-9S, pp. 227-231 ).— The author briefly describes and comments on the 
methods of Eoussin, Bellier (E. S. E., 25, p. 109), and Kocqnes and Seliier 
(E. S. R., 28, p. 206). Analytical results obtained show that either the pro¬ 
cedure of Rocques and Seliier or that of Bellier is of practical value, the former 
being slightly the more accurate. The presence of dextrin causes high results. 
This, however, is a valuable indication of adulteration and a cause for the 
rejection of the material as nonofficial. 

The polariscopic examination of gum sirups before and after inversion is 
deemed to be an excellent and accurate procedure. 

. A new method for the determination of vanillin in vanilla extract, A. W. 
Dox and G. P. Plaisance {Amer. Jour. FTiarm., 88 (1916}, Wo. 11, pp. — 

The authors at the Iowa Experiment Station describe the following gravimetric 
procedure based on the reaction of thiobarbituric acid and certain aromatic 
aldehydes previously noted (E, S. R., 36, p. 318) for the determination of 
vanillin: 

Twenty-five cc. of the extract is dealcoholized in the usual manner, trans¬ 
ferred to a 50-cc. standard sugar flask, and filled to the mark with lead acetate 
solution. After standing for several hours at about 3T® 0. the contents of the 
flask are filtered through a dry filter, 40 cc. of this filtrate is transferred to 
another 50-cc. flask, and sufficient hydrochloric acid added to bring the volume 
to 50 cc. and the acidity to 12 per cent. After standing for a few minutes the 
lead chlorid is filtered off and 40 cc. of the filtrate taken for the determination. 
Thiobarbituric acid in 12 per cent hydrochloric-acid solution is added, and an 
orange-colored precipitate results. The precipitate is allowed to stand over¬ 
night, filtered on a Gooch crucible, washed with hydrochloric acid, and dried 
at 98®. A simple correction for slight solubility is necessary. Analytical data 
submitted indicate the accuracy of the procedure. 

The method is not applicable, however, to extracts which contain caramel, 
since the caramel contains furfural derivatives which react with thiobarbituric 
acid. When caramel is present the filtrate after clarification is brown instead 
of straw colored, A very delicate test was devised by the authors in which 
after clarifying and removing the excess of lead as chlorid, phloroglucinol is 
added. In the presence of caramel a brown precipitate Is formed, and in its 
absence the vanillin gives a delicate rose pink color or slight pink precipitate. 

The use of amyl alcohol in Gerber’s method for the determination of fat 
in milk, Osla-Jensen {Mcelkeritid., 29 {1916), Wo. 7, pp. 104-106). —Prom a 
comparison of the Babcock and Gerber methods it is indicated that the latter 
in general yields the higher results, the error increasing with the percentage of 
fat in the milk. The necessity of using amyl alcohol of standard purity is 
empliasized. 

The biological method for judging the freshness of milk according to 
Barashchuk (Paraschtschuk), P. Kalantajiov {VQstnik Bakt. Agron. St a. V. K. 
Ferreln, No. 21 {1914), pp. 84-98). —^The author investigated the method pre¬ 
viously noted (E. S. R., 31, p. 506), and found that all the strains of lactic 
acid bacteria will grow well in the three grades of milk, very fresh, fresh, 
and old. No evidence of any difference in action in the sense indicated by the 
originator of the method was noted. 

Other experiments were carried on with various combinations of the micro¬ 
organisms recommended in the original procednre, with the same negative 
results. 

It is concluded that the method is absolutely impracticable and unreliable. 
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A polariscopic determiaatlon of sugar iu “ condensed milk,'* B. O, Bkooks 
(Jour. Indm, and Bngm. Chem., 8 (1916), Bo. 11, 10Z^102Ii). —The following 
modified procedure is described: 

Fifty gin. of the well-mixed sample is diluted with water to exactly 100 cc. 
and carefully shaken until completely dissolved. Exactly 26 cc. (13 gm.) is 
pipetted into a beaker, diluted with water to about 40 cc., and Fehling*s 
solution added drop by drop with constant stirring until the proteins and fat 
are precipitated. Usually about 1.5 cc. is sufficient. The mixture is then filtered 
and the precipitate washed with water until the filtrate measures exactly 100 cc. 
The filtrate is thoroughly mixed and a direct reading taken in a 200 mm. tube 
of the polariscope at a temperature between 20 and 30® G. To exactly 50 cc. of 
the filtrate 5 cc. concentrated hydrochloric acid is added, mixed, and allowed 
to stand overnight at a temperature between 20 and 30®. The acid is exactly 
neutralized with strong alkali, using phenolphthalein, and again very slightly 
acidified with hydrochloric acid. It is then made up to 100 cc., filtered, and the 
invert reading taken in a 200 mm. tube, as above. The direct reading is mul¬ 
tiplied by 2 and the invert reading by 4, and the sucrose calculated by 
Clerget’s formula, using the factor 141.7 as follows: 


Sucrose— 


100 (Direct reading—Invert reading) 

14i.7_'Temp. 


The procedure described is considered to be rapid and to yield accurate 
results. 

A study of proteins in urine and a comparison of gravimetric and nephelo¬ 
metric methods for their estimation, X T. W. Maeshall, H. W. Banks, 3ri>, 
and S. S. Geaves {Arch. Ini, Med., 18 (1916), No. 2, pp. 250-B62 ).—^A. nephelo¬ 
metric method, using egg albumin as a standard for the determination of 
protein in urine, and a formulative expression of the relation between the 
light and concentration are submitted. 

It is concluded that “the nephelometric method is satisfactory for clinical 
purposes, and that the results are in fair agreement with those obtained by the 
gravimetric method. For urines of low protein concentration the method is 
no doubt more accurate than the gravimetric. . . . 

“The nitrogen content of the protein recovered has been found to be lower 
than the generally accepted values in the case of urine protein.” 

An accurate aeration method for the determination of alcohol in fermenta¬ 
tion mixtures, A. W. Dox and A. R. Lamb (Jour. Amer. Chem. Soc., S8 (1916), 
No. 11, pp. 2561-2568 ).—^The determination of alcohol by oxidation with 
sulphuric acid and dichroinate solution has been carefully studied. The best 
results were obtained when the alcohol was determined by distillation and 
titration of the acetic acid formed. 

A procedure in which the solution is saturated with ammonium sulphate 
and the alcohol carried over into concentrated sulphuric acid by a current 
of air is described. The alcoholic sulphuric acid solution is then mixed with a 
solution of potassium dichroinate, and the acetic acid distilled off at once. 
The method has been used for the determination of alcohol in various kinds 
of silage at the Iowa Bxiierlment Station with very satisfactory results. 

' The precautions necessary in the presence of interfering substances are dis¬ 
cussed. 

The distUlation of cane sugar at the distillery of Oisemont (Somme), 
15. Saillaed Wompt. Eend. Acad. Apr. France, 2 (1916), No. 24, pp. 676-681 ).— 
These pages briefly record the results of the use of molasses, beets, and apples 
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as sources of alcoliol; the preparation of fermentation mixtures; aiM yields of 
the finished product. A list of the apparatus used in the work is Included. 

Home and farm canning, W. V. Geuess (Galifomia Sfm 0irc, 158 (1916), 
pp. Si, flps, 10). —^This discusses the subject under the general topics of causes 
of spoiling; various methods of sterilization; general principles of home canning; 
and operations, materials, and equipment necessary in canning. Special direc¬ 
tions for canning vai*iuiis fruits and vegetables are given in some detail. 

The theosry and practice of the use of pure yeast in the preparation of 
fruit wines, S. A. Koeolev {Vi^sUiih Baht. Agrmi. Bta. Y. K. Ferrem, Wo. 21 
iWlIi), pp. 99-152] .—^The literature on the subject is reviewed in some detail and 
a bibliography of 41 references included. 

KTote on the Burma myrohalans or “ panga ” fruits as a tanning material, 
PuKAH Singh Ulndian} Forest Bui. 32 {1916)^ pp. 5). —Experimental data sub¬ 
mitted show that Burma myrohalans are inferior to the Indian myrohalans in 
tanning strength, in color, and in containing an excess of nontannin material. 
It is indicated, however, that they can be used satisfactorily for tanning, espe¬ 
cially when mixed with other materials similar to the Indian myrohalans. A 
procedure for the preparation of Burma myrohalans for the trade is outlined. 

The conservation of pork, with special reference to preservation by boxing 
and tubbing, E. Kallekt and R. Standfuss {Zent. Einkaufsgesell. Beschriinkt. 
Haftung^ AOhandl. No. 4 (IBIS'), Orig., pp. 96, figs. 2). —This pamphlet discusses 
the preservation of pork by salting, pickling, and smoking, and various experi¬ 
ences in conserving by boxing and tubbing. An appendix containing brief direc¬ 
tions for the various procedures of conserving pork, rules to be conformed with 
in the conservation, and certain control measures in the inspection of such prod¬ 
ucts is included. 

Conservation of fish by freezing, R. Plank, E. Eheenbaum, and K. Beuteb 
(Zmt. EmJcaufsgesell. Beschrdukt, Haftung, Abhandl. No. 5 (1916), Orig., pp. 
248, pis. 9, figs. S7) .—This publication is divided into two parts, a comparative 
investigation of different procedures of freezing, and histological and taste 
changes in frozen fish. 

In general it Is concluded that the rapid freezing in salt solution is to be 
highly recommended. Direct freezing in ice was also found to yield excellent 
results for certain fish. Slow freezing in cold air, however, was not found to be 
satisfactory. With proper care during the preserving period, there is only a 
very slight change in the taste of the fish. Thawing by soaking in cold water 
was found to be the most economical and satisfactory procedure. 

A method for determining the strength of paper when wet, E. O. Eeei> 
{Jour. Indus, and Engin. Chem., S {1916), No. 11, pp. 1003, 1004)* 

METEOUOIOGY. 

The weather map: An introduction to modem meteorology, N. Shaw 
{London: Meteorological Office, 1916, pp. 94, PU. S, figs. 20; rev. in Nature 
[London], 98 (1916), No. 2459, pp. 286, 287 ).—^TMs is a short elementary 
treatise which appears to be designed primarily for the benefit of those who 
are making use of meteorology in the present war, but deals with the subject 
in such a way as to be of interest to others. The lessons of the weather maps 
are especially well presented. 

Highest and lowest temperatures of 1916 (17. B. Dept. Agr., Nat. Weather 
mid Drop Bui. 32 {1916), p. 2, pi . 1). —Two charts showing the extremes of 
temperatures during the year are given and briefly explained. 

As compared with 1915 “ the temperatures were considerably lov^er in 1916 
In Montana, Wyoming, Colorado, Kansas, and eastern Washington. The 
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isotlierms of 10 and 20° were farther south in the cotton belt in 1916 than in 
1915, as were also the lines of 32 and 40° in Florida.” 

Frosts of 1916 (U. S, Dept, Agr,y Nat, Weather and Crop Bui, SI (1916), p, 2, 
pi, 1), —Two charts showing dates of occurrence of the last killing frost hi 
spring and the first in autumn are given and briefly discussed. 

Tlie last killing frost in spring occurred at an earlier date than the aver 21 ge 
in Texas, eastern Arkansas, southern Tennessee, the upper Mississippi Valley, 
States immediately north of the Ohio Kivcr, and the Middle and North Atlantic 
States. It was later than usual in South Carolina, Georgia, and nortlieastern 
Florida, ‘®In most portions of the Atlantic States north of Georgia and gen¬ 
erally in the States around Lake'\Michigan killing frosts during the present 
autumn occurred at a later date tlian the average; but in most of the central 
Gulf States and Texas, and generally in the Great Valley of California, killing 
frost occurred somewhat earlier than usual.” 

Report of the meteorological service [of Canada], R. F. Stupaet (Proe, 
a^i4 Tram, Ro-y. Boc, Canada, S, ser,, 10 (1916), App, G, pp. LXXXIII-GI), — 
This is a summary account of the work of the service in the physics branch, 
agricultural meteorology, terrestrial magnetism, and seismology during 1916, 
with a record of phenological observations in the different Provinces of Canada 
during 1915, 

Til© meteorological office of Argentina, G. G. Davis (Min. Agr, Argentina, 
Mem, Gong. Nog., 1914-15 pp, 251S24)» —^This article briefly reviews the history 
of this office, which is a bureau of the ministry of agriculture of Argentina, 
and gives its status at the end of 1915, special attention being given to the 
subject of hydrometric and magnetic observations. It contains a complete list 
of stations and observers, showing that at the end of 1915 there were 42 stations 
of the first class, 156 of the second, 12 of the third, and 1,930 of the fourth, 
making a total of 2,140 stations of all classes. 

The climate of France, G. Bigoxjudan (Le Climat de la France, Paris: 
GautMer-Villars d Go,, 1916, pp. 135, figs, 61; rev, in Rev. G4n, Bci,, 27 (1916), 
No, 22, pp. 663, 664). —t>ook, based upon the work of the Central Meteorologi¬ 
cal Bureau of France, shows the mean values and daily, monthly, and annual 
variations, as well as the extremes of the principal meteorological elements— 
tempei'ature, pressure, and wind—^for each place in France -where observations 
have been taken. 

The oscillatioii of ciimate in southeast Russia, A. Ton’sxif (A. Tolsky) 
(Zhur, Opytn, Agrmi, (Jour. Agr. Expt .) 17 (1918), No. 4 , pp. 255-277, figs. 2).— 
A certain periodicity of dry and hot and moist and temperate seasons in this 
region during the nineteenth century is noted and discussed. 

Influence of the weather on the use by plants of fertilizers, H. R. Chbisten- 
sejV (Tidsskr. Planteavl, 2S (1916), No. 2, pp, 251-288), —^Experiments showed 
that the meteorological conditions of the year influenced greatly the absorption 
of fertilizers by plants. The absorption of mineral fertilizers, such as sodium 
nitrate alone or in addition to manure, was less the more favorable the meteor¬ 
ological conditions -were for plant growth, indicating that in years when the 
weather conditions were such as to increase the absorption of the nutritive 
substances of manure, the plants needed less the nutritive substances contained 
in the mineral fertilizers. 

: ^ . SOILS—FEETIIIZESS. 

Measuremeiits of soil fertility, W. H. Jobdan (New York State Bta, Bui. 424 
(1916), pp. S89-412). —^This bulletin reports the results of chemical analyses and 
vegetation tests of nine unlike soils brought to the station from different parts 
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of the State for the purpose of studying the relation of different methods of 
chemical examination to crop-producing power. 

The soils were submitted to chemical examination by different methods: 
(1) Complete analysis; (2) a determination of the material soluble in hydro- 
chloric acid of the specific gravity of 1.115 by the A. O. A, C. method; (3) a 
determination of the materials rendered soluble by continued leaching for 10 
days with water, ISV200 HCl and N/25 HCl; [and] (4) a determination of the 
soluble material obtained by shaking five hours with w’ater, N/200 HCl, and 
N/25 HCl. 

These soils showed by the vegetation tests greatly unlike crop-producing 
capacity, the dry matter produced varying in two years from 161.5 gm.- per box 
to 9.4 gm. per box. By no one of the methods of chemical examination was 
there established any relation between the amounts of nitrogen, phosphoric 
acid, and potash, either total or soluble, and crop-producing capacity. There 
appeared to be some relation between the total soluble matter in the soil and 
productiveness, to the extent that the two soils giving a very low yield of bar¬ 
ley showed greatly less solubility than did the others. This relation, however, 
w^as not consistent throughout.” The general conclusion reached was that the 
laboratory methods so far devised are not capable of measuring the fertility of 
soils. 

Conceming tillage, B. T. Buedick {Vermont Sta. Bui. IBS (1916), pp. 50~S$, 
figs. 19).—This article deals with the principles and practice of tillage. Twenty- 
three references to literature cited are included. 

Soil survey of Clay County, Alabama, A. B. Tatloe, B. S. Vanatta, N. B. 
Bell, and J. L. Andeess (U. 8. Dept . Agr., Advance Sheets Field Operations 
Bur. Soils, 1915, pp. Jfl, fig. 1, map 1). —This survey, made in cooperation with 
the State of Alabama, and issued December 30, 1916, deals with the soils of an 
area of 385,280 acres in the Piedmont Plateau and Appalachian Mountain 
provinces in east-central Alabama. “The topography is undulating to moun¬ 
tainous, and consists largely of parallel ridges and valleys, with broad rolling 
areas. . . . There are no large streams, but all parts of the county are reached 
by drainage ways. . . . 

“About 96 per cent of the soil is residual in origin, about 3 per cent alluvial, 
and about 1 per cent colluvial. The loam and stony loam types of soil predomi¬ 
nate.” Including rough stony land, 23 soil types of 12 series are mapped, of 
which the Louisa loam and stony loam and the Talladega and Louisa slate 
loams cover IS, 17, 11,7, and 8.3 per cent of the area, respectively. The Louisa 
series is the most extensive, covering about 56 per cent of the area. 

Soil survey of Clinton County, New York, B. T. Maxon and W. B. CoixE 
{W. Y, State Col. Agr., Cornell TJniv. Ext. Bill. $ (1916), pp. S0~65, pi. 1, fig. 1).— 
This survey has been previously noted from another source (E. S. K., 35, p. 18). 

The soils of Cuba, J. T. Geawley (Estac. Expt. Agron. Cuba Bol. ^8 (1916), 
pp. 86, pis. 19). —^This bulletin discusses in some detail the more important 
physical, chemical, and biological factors of soils, and reports the results of 
chemical analyses of about 305 samples of typical Cuban soils and chemical 
analyses of about 28 samples of Cuban waters. 

Microbiological investigation of the soil in connection with crop yields, 
A, VoiTKEYicH (A. WojTKiEwicz) (Yiestnik BaM. Agron. Sta. V. K. Ferrehi, 
No. 21 (1914), pp. 15S-119). —Studies in all four seasons of the year of bacterial 
numbers, nitrogen-fixing power, nitrification, denitrification, putrefaction, urea 
decomposition, and carbon dioxid production in certain fallow soils and soils 
planted to winter crops, root crops, clover, and oats are reported. 

■ The bacterial numbers w^ere greatest in the spring and were only slightly 
higher in summer than in winter. No striking differences In bacterial numbers 
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witb tiie time of year were noted. The nitrogen-fixing power was lowest in 
winter and gradually increased tfirougli the spring and summer to a maximum 
in tlie fall. 

On the basis of these results the author judges these soils to he entirely 
unsatisfactory with reference to productivity. 

It was further found that the greatest bacterial numbers and nitrogen fixa¬ 
tion occurred in a soil growing root ci*ops, while the fallow soil stood nearly the 
last in both. Conclusions based on these results are considered unsafe. 

The organic matter of the soil.—Some data on humus, humus carbon, 
and humus nitrogen, R, A. Gobtneb (Soil Sd., 2 (1916), No. 5, pp. 393-442, 
pis, 2, figs. 17). —^Experiments conducted at the Minnesota Experiment Station 
are reported in which '‘eight mineral soils, three peats, one much, and five 
.samples of unchanged vegetable materials were selected and analyzed for total 
carbon and total nitrogen ; for carbon and ‘ humus ’ soluble in 4 per cent NIhOH 
both before and after leaching the substances with 1 per cent HOI; for carbon 
and nitrogen soluble in 4 per cent NaOH both before and after leaching the mate¬ 
rial with 1 per cent HOI; for carbon and nitrogen extracted by 4 per cent NaOH 
from the residue remaining after the soil or vegetable materials which, without 
previous treatment, had been extracted with 4 per cent NaOH and subsequently 
leached with acid; for carbon and nitrogen extracted by the addition of water 
to the residue remaining from the preceding extraction; and for nitrogen in the 
1 per cent HGl extract. Colorimetric measurements were also made on the 
various solutions.’' 

The results of a comparison of the data obtained are taken to indicate that 

the ‘ humus ’ extract of soils and peats is not a typical soil product, formed 
in the soil by the action of bacteria and fungi, for very similar extracts can be 
obtained from unchanged vegetable materials. ‘Humus’ does not consist en¬ 
tirely of a black compound, or compounds, but it also contains a large propor¬ 
tion of almost colorless substances, the presence of which is normally masked 
by the black color. A 4 per cent solution of sodium hydroxid does not extract 
either the same substances or the same quantity of substances as does a 4 per 
cent solution of ammonium hydroxid. From a given soil, after leaching with 
1 per cent HCl, ammonium hydroxid will extract less carbon and at the same 
time more color than will a sodium hydroxid solution. In general the forms 
of soil nitrogen appear to be quite similar in solubility to those forms occurring 
in unchanged vegetable materials, the only noteworthy difference being that 
vegetable materials contain a very considerable amount of nitrogen soluble in 
1 per cent HOI while soils contain only a small quantity, and the soils contain 
an appreciable amount of nitrogen quite insoluble In 4 per cent NaOH, in 
decided contrast to the unchaiiged vegetable materials.” 

AH the mineral soils and the one calcareous peat tested contained a soil 
pigment which was absent from the unchanged vegetable materials or the acid 
peats, was intensely black, and contained only a relatively small proportion of 
the soil nitrogen. 

From the results obtained, it is considered extremely doubtful if a specific 
** humification ” of plant materials takes place in the soil. 

It is concluded that “the common practice of comparing ‘humus nitrogen,’ 
determined in a 4 per cent NaOH extract, with ‘ humus,’ obtained by 4 per cent 
NHiOH, can give only meaningless results. ... A determination of the 
‘humus’ as ordinarily carried out appears to be wholly without scientific 
justification. The European method of reporting ‘ humus ’ by making a deter¬ 
mination of total organic carbon appears to be far preferable.” 

Thirty-one references to literature hearing on the subject are cited. 
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Chemical, bacteriologicals and agncultural investigations on an expert- 
mental cultivated soil, K. Diem {Meded. Deli~Proefstat. Mcda% 9 (1916), No. 5, 
pp. 14S-176j pis. 7). —Experiments on the influence of methods of cultivation, of 
physical, mechanical, and chemical properties of tobacco soils, and of mixing 
the ashes of weeds with soils on the height and green weight of tobacco plants 
are reported. 

No relation was found to exist between the green weight or height of plant 
and the soil properties. The intermixing of considerable amounts of weed 
ashes with the soil also had no appreciable influence on the stand of tobacco. 

Influence of pine resin and tannin on the nitrogen economy and on the 
physical properties of the soil, A. Koch and Alice Oelsnee {CentM. BaM. 
letc.}, B. AM., {1916), No. 1-5, pp. 107-118; ahs. in Jour. Chem. Soe. {Lon- 
donj, 110 (1916), No. 644, 1% P- 4^4 )-—^^he results of experiments on the in¬ 
fluence of colophony on the biological transformation of nitrates are taken to 
indicate that pine resin in soils produces a source of energy for nitrate-reducing 
soil bacteria. This is thought to explain in part why soils containing resin 
contain less nitrate than soils containing no resin. It is further considered 
possible that nitrification In soils is hindered by the presence of resin con¬ 
stituents dissolved by alkali salts. 

In experiments on the influence of tannin on the biological transformation 
of soil nitrates, it was found that tannin is readily assimilated by mold fungi. 
The results are taken to indicate that the increased growth of fungi gives rise 
to a temporary loss of nitrogen present as nitrate and ammonia, thus explaining 
why soils containing tannin contain only small amounts of nitrate. With refer¬ 
ence to the production from tannin of poisonous substances inhibiting nitrifica¬ 
tion it was found that no oxalic acid was produced from tannin by Asperpillus 
niger. 

The addition of tannin to soils resulted in the production of a dark color not 
due to iron, and increased the power of retaining water. Large additions of 
tannin caused the soil to become hard, this being attributed tentatively to the 
precipitation of colloids. 

Influence of moisture on the nitrogen changes in soils, A. E. Traaen 
(CmtU. BaM. letc.J, 2. AM., 45 (1916), No, 1-5, pp. 119-185; aOs. in Oliem. 
Ahs., 10 {1916), No. 16, p. 2118). —^Experiments on nitrification, denitrification, 
and nitrogen fixation showed that nitrogen fixation especially was most active 
when the soil contained medium amounts of moisture. 

On the nature of ammonification and nitrification, K. Miyake (Soil Sc4., 
2 (1916), No. 5, pp. 481-492, fig. 1). —^A mathematical analysis, made at the 
Tohoku Imperial University, Japan, of the processes of ammonification and 
nitrification in soils as described in experimental work by others is reported. 
On the basis that the processes of ammonification and nitrification are auto- 
catalytic chemical reactions, it is pointed out that in these processes the maxi¬ 
mum increase of ammonia and nitric acid in a unit of time occurs when, the 
total amount of production due to these processes is half completed. 

‘‘Increases of ammonia and nitric acid in the processes are in accordance 

Off 

with the formula; Log-•=j£: (t — tx), where a? is the amount of am- 

monia and nitric acid which has been produced at time t, A is the total amount 
of ammonia and nitric acid produced during the process, K is a constant and I 3 
is the time at which half of the total amount of ammonia and nitric acid is 
produced.” 
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The g'aiii in nitrogen from the growth of legumes on acid soils, B. B. Feed 
am! E. J. Gratjl (Wiscofisin Sta. Research Bid. S9 (1916), pp, 42, figs, BO),— 
This is a progress report of pot and field experiments made to study the growth 
and nitrogen-fixing power of red clover, alfalfa, and soy beans in acid Colb}^ 
silt loam and acid Plainfield sand under the influence of liming and inoculation 
and to study the nitrogen balance in an acid soil beJoie and after growing a 
leguminous crop. 

It was found that inoculation and liming produced striking increases in plant 
growth, half enough lime to neutralize the soil acidity being siifiicient for the 
production of good crops. “ The growth and nitrogen content of alfalfa plants 
on Colby silt loam soil are greatly increased by inoculation. This influence was 
most noticeable in the limed series. The benefit of lime alone was much less 
pronounced than inoculation alone. In the case of soy beans in the same soil, 
Inoculation caused a very marked increase in both yield and quantity of 
nitrogen. Lime apparently did not have any decided influence on soy beans.” 
In the Plainfield sand an enormous increase of nitrogen in the plant was noted 
from inoculation, especially after the second cutting. 

Clover on Colby silt loam responded only slightly to liming and not at all to 
inoculation, but on Plainfield sand responded readily to both inoculation and 
liming. The results obtained from field experiments with alfalfa and soy 
beans on Colby silt loam agreed in general with those of the pot tests. 

Two fundamental facts are brought out, (1) that the characteristic effect of 
Inoculation of alfalfa on acid Colby silt loam and acid Plainfield sand is an 
increase in plant growth and in the fixation of atmospheric nitrogen, and (2) 
that small applications of lime on acid soils are more economical than large 
applications. 

Twenty-one references to literature bearing on the subject are appended. 

The physiologically acid and alkaline salts and their importance in the 
explanation of soil sickness, J. H. Abeeson (Meded. Rijks Iloogere Land, Tuin 
m Boschlwuwsch, IWageningen}, 11 (1916), No. IS, pp. l-12Sy pis, 10 ).—The 
work of others bearing on the subject is reviewed, and experiments are reported 
from which the following conclusions are drawn: 

The physiologically acid and alkaline salts exert very little influence on soil 
reaction in the field, although much of the lime is lost from soil by heavy 
fertilization with ammonium salts, thus causing marked changes in the soil 
properties. Changes of soil reaction in pot cultures can be considered as repre¬ 
senting field conditions in only a very general way. The alkaline or acid 
reaction of the soil Is not the cause of the so-called dry spot sickness (Diirr- 
fleckenheit). 

It is stated that the dry spot sickness appears on all soils, but when am¬ 
monium sulphate is used the disease has a different appearance than the 
so-called acid sickness attributed to the slow formation of nitrites. The disease 
was found to accompany the occurrence of nitrites in soils and Badllm nltrosiis 
was obtained in pure culture. Injurious action took place only where nitrifica¬ 
tion was slow and insufficient, and treatment producing active nitrification 
eradicated the trouble. 

The vertical distribution of phosphorus in the surface soil of prairies, 
F. J. Alway and C. O. Rost (Soil Sd., 2 (1916), No. 5, pp. '493-4^7). —Deter¬ 
minations of the phosphorus content of each inch section of the surface foot of 
the soils of 30 virgin fields in six different areas of the Nebraska loess, made 
at the Minnesota Experiment Station, are reported. 

It was found that prairie loess soils in the surface foot show a steady de¬ 
crease in phosphorus from the surface inch downward, independent of the 



191IJ 


SOILS—^FEBTILIZEEa 


516 


aridity of the climate in which they have formed. The concentration of phos¬ 
phorus in the surface layers, while it may be attributed to the prairie vegeta¬ 
tion, is not dependent upon a corresponding concentration of organic matter, 
the difference between the first and the twelfth inch being much the greater 
with the latter.” The average phosphorus contents of the soils of the six areas 
were 0.141, 0.13T, 0.147, 0.122, 0.132, 0.145, and 0.137 per cent. 

In addition attention is drawm to the importance of considering the relative 
densities of soils when taking samples for comparisons of the phosphorus 
content of long cultivated soil wuth that of virgin prairie or prairie fields. 

The mobilization of soil phospoiuc acid under the infinence of bacteria^ IT, 
S. Sevekin (S. a. Seveein) {Viestnik BaJct. Agron. Sta, Y. K. Perreln, No. 21 
(1914), pp. 53-83). —Continuing investigations previously reported (E. S. E., 31, 
p. 721), experiments wdth chernozem soil on the influence of the activity of 
certain soil micro-organisms on the solubility of phosphoric acid, carbon dioxid 
production, the quantitative variation of nitrate content, total nitrogen, and on 
bacteral numbers are reported. 

In the first series three soil samples were used, one sterile, a second sterilized 
and inoculated with pure cultures of Azotobacter, and a third sterilized and 
inoculated with cultures of Bacterium radicicola and Azotobacter. The phos¬ 
phoric acid soluble in acetic acid increased in the inoculated soils from 8 to 14 
per cent over that in the sterile soil. 

In a second series one soil was sterilized, a second sterilized and inoculated 
with pure cultures of B. fl/uorescens Uquefaciens, and a third sterilized and 
inoculated with pure cultures of Bacillus mesentei'icus vulgaim. The soluble 
phosphoric acid decreased about 5.8 per cent in the second soil and increased 
about 12.9 per cent in the third soil. Carbon dioxid production was about the 
same in both soils, hut the numbers of Bacterium fluorescens Uquefaciens far 
exceeded those of Bacillus mesentericus vulgatus. Both bacterial types were 
accompanied by a similar increase in soil nitrogen (about 20.6 mg. in 100 gm. 
of dry soil) and a slight decrease in nitrate content, the latter being more 
marked in the case of Bacterium fluorescens liguefaciens. 

In the third series one soil was allowed to stand two months in its natural 
state, a second was sterilized, and a third was sterilized and inoculated with 
pure cultures of Badllus mycoides. The bacterial numbers in the third soil 
differed but slightly from those in the first soil. Carbon dioxid production wzs 
four times as great in the first soil as in the third. B. mycoides showed no 
effect on the soil nitrate content or on the total nitrogen content, while both 
were decreased in the unsterilized soil. The soluble phosphoric acid decreased 
about 12.6 per cent in the unsterilized soil and increased about 4.2 per cent in 
the soil containing B. mycoides. 

The influence of salts on the bacterial activities of the soil, J. E. Greaves 
{Boil Bci.j 2 {1916) f No. 5, pp. 446-4S0y figs. 4)-—Experiments conducted at the 
Utah Experiment Station on the influence of the chlorid, nitrate, sulphate, and 
carbonate of sodium, potassium, calcium, magnesium, manganese, and iron on 
ammonificatlon in a productive sandy loam soil are reported. 

It was found that the toxicity of the salts tested as determined by amnioni- 
fication was controlled largely by the electro-negative ion. As a general rule, 
to which there were exceptions, the chlorids were the most toxic and nitrates, 
sulphates, and carbonates followed in the order of decreasing toxicity. The 
quantity of a salt which could be applied to a soil without decreasing the 
ammonia formed varied with the salt, and for the soil under investigation the 
order of decreasing toxicity of the salts was as follows: Calcium eWorld, cal¬ 
cium nitrate, sodium sulphate, potassium sulphate, magnesium nitrate, ferric 
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sulphate, potassium cMorid, magnesium chlorid, sodium chlorid, manganous 
cMorid, magnesium sulphate, manganous sulphate, potassium nitrate, ferric 
chlorid, manganous nitrate, sodium nitrate, magnesium carbonate, calcium sul¬ 
phate, ferrous carbonate, ferric nitrate, potassium carbonate, sodium carbonate, 
manganous carbonate, and calcium carbonate. The last two were not toxic 
in any of the concentrations used. It was not necessarily those compounds 
which become toxic in the lovrest concentrations •which were most toxic in 
higher concentrations, as the toxicity of some salts increased more rapidly 
than the toxicity of others. It is considered evident that the increased osmotic 
pressure exerted by the salt added to the soil plays a great part in the retard¬ 
ing of the bacterial activity but that it is not the only factor. 

“The common soil ‘alkalis,* sodium chlorid, calcium chlorid, sodium sul¬ 
phate—and the less common one—calcium nitrate, are very toxic to ammoni¬ 
fying organisms, and if present in soil to any great extent will greatly reduce 
the ammonia produced in such a soil. 

“Calcium chlorid, calcium nitrate, potassium chlorid, potassium sulphate, 
magnesium nitrate, and sodium sulphate failed to increase the ammonia pro¬ 
duced in a soil. Ail of the others, however, in some of the concentrations 
tested acted as stimulants. The extent of the stimulation and the quantity of 
salt necessary for maximum stimulation varied with the compound. In the 
order of increasing elhciency they are magnesium chloric], manganous chlorid, 
potassium nitrate, ferric nitrate, magnesium carbonate, calcium sulphate, ferric 
sulphate, magnesium sulphate, sodium chlorid, sodium nitrate, ferrous car¬ 
bonate, potassium carbonate, sodium carbonate, manganous carbonate, calcium 
carbonate, manganous nitrate, ferric chlorid, and manganous sulphate. Those 
compounds ’which are most active as stimulants to the higher plants are also 
most active in stimulating bacteria. . . . 

“The quantity of sodium chlorid, calcium chlorid, potassium chlorid, and 
magnesium chlorid required to reduce the ammonifying powers of the soil to 
half normal is practically the same as the quantity necessary to reduce the 
growth of wheat to the same extent. The ammonifying organisms are ap¬ 
parently more resistant to the other compounds tested than are the higher 
plants,*’ 

Fifty-seven references to literature bearing on the subject are cited. 

A preliminary report on muck humus as a fertilizer and carrier of Tbene- 
ficial soil bacteria, T. F. Manns and J. M. Goheen {Delaware Bta. But IIS 
(1916), pp, 3-40, pis, IS). —It was found in the studies here reported that muck 
such as is found in the trucking districts of northern New Jersey, although nor¬ 
mally low in beneficial soil bacteria (containing a limited number of clover nod¬ 
ule bacteria only), becomes a very favorable medium for the growth of such bac¬ 
teria ■when properly balanced and reinforced, especially wuth basic substances. 
Forty different combinations or composts were tested in these studies. Among 
those giving the best results with nodule-forming bacteria were (1) muck 2,000 
lbs., Thomas slag 15 to 50 lbs., carbohydrate 30 to 60 lbs., inoculating soil 25 lbs.; 
(2) muck 2,000 lbs., potassium carbonate 10 lbs., acid phosphate 50 ibs,, calcium 
carbonate 100 lbs., carbohydrate 30 lbs., inoculating soil 25 lbs.; and (3) muck 
2,000 Ibs., ash 25 lbs., Thomas slag 25 lbs., calcium carbonate 100 lbs., carbo¬ 
hydrate 30 lbs., inoculating soil 25 Ibs. 

Satisfactory inoculation of the composts was secured with soil which had 
been found to give strong inoculation to each of the various groups of legumea 
Amtobaeter cJiroococcum was readily introduced by using soils from Colorado 
and North Dakota. The inoculated composts gave strong Inoculation to the dif¬ 
ferent groups of legumes when the latter were grown In sterilized sand cultures 
using the composts at the rate of 2 lbs. per acre of 2,060,600 lbs. Somewhat 
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stronger inoculation and growth were produced by using the compost at rates 
of 100 and 500 lbs. per acre. Crude carbohydrates and basic compoiincls such 
as ash and Thomas slag proved very efficient in developing nocliile-forming 
as well as nitrogen-fixing and nitrifying organisms, ash being the most active 
mineral substance in this respect as indicated by crop response. Properly rein¬ 
forced composts furnished all of the nitrogen required for the growth of rye 
and millet, being more effective in this respect than apxfiications of cyanamid 
and guano. 

The results reported show that the nodule-forming organisms of alfalfa, red 
clover, soy beans, and co-wpeas may grow well in muck humus having a lime 
requirement of 5,000 lbs. per acre of 2,000,000 lbs. 

Experiments on “humogen” (bacterized peat), J. A. Voelckeb (Woburn 
Expt. Bta. Ept, 1915, pp, 45-4^, pl> 1; Jour, Roy. Agr. &oc. England, 7d (1915), pp. 
S57-362, pi. 1 ).—Experiments with oats, peas, and mustard to determine the 
influence of bacterized peat when added in amounts of 1 part peat to 9 and 19 
parts of soil are reported. Sodium nitrate in equivalent amounts with reference 
to nitrogen content was used for comparison. The following conclusions are 
drawn: 

“Under conditions such as those obtaining in greenhouse cultivation, and 
where plants can be regularly watered and tended, a good preparation of 
‘ humogen ’ may produce a very marked increase in the growth of the green 
parts of plants and in the growing of gi-een crops, but it will show practically 
no benefit in the production of grain.” 

Contribution to the knowledge of the nodule bacteria (Bacterium radici- 
cola) in soils, P. Kalantarov (P. B. Kalantarow) {VQstniJc Bakt. Agron. Sta. 
y, K. Ferreln, No. 21 (1914), PP- 21-52 ).—^The work of others bearing on the 
subject is briefly reviewed and culture experiments %vith chernozem and pro¬ 
ductive loam soils are reported. 

It was found that nodule bacteria require for their growth a minimons 
moisture content of about SO per cent. The growth of B. radieicola increased 
with greater moisture contents. In general a certain parallelism existed 
between moisture content of sterilized soil and the number of active nodule 
bacteria. 

A study of the relation of other soil bacteria to B. radidcola showed that 
BadUtis fnyooides and Bacterium fliiorescens liquefadens, neither in soil nor 
culture media, exerted any appreciable influence on the growth of Bacterium 
radidcola. On the other hand, BadUus mesenterioics rulgattis and B. coU 
cmmnunis shovf'ed a rather strong antagonism toward Bacterium radidcola. 
The injurious influence of these organisms was weaker in soil. Inoculation 
of nodule bacteria into sterilized and unsterilized soils resulted in a slow, 
weak growth. A slight change in the physiological properties of the nodule 
bacteria isolated from the unsterilized soil w^as observed. 

Studies of a number of bacteria isolated directly from soil led to the con¬ 
clusion that only one of these could be placed with certainty in the B. radidcola 
class. 

The movement of nodule bacteria in sterilized soil was not very marked, 
averaging only about 0.52 cm. per day. 

Are spore-forming bacteria of any significance in soil under normal condi¬ 
tions? H. J. Conn {Jom\ Bad., 1 (1916), No. 2, pp. 1S7-195 ).—Experiments 
made at the New York State Experiment Station with three of the’spore- 
forming bacteria always present in soil (Badllm inycoides, B. cef'cm, and B. 
megatherium) are reported, wffiich showed that ** when soil infusion was heated 
before plating at a temperature (75-85® O.) high enough to kill the vegetative 
forms of bacteria, nearly, if not quite, as many colonies of these spore-forming 
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bacteria cleYelopecl as wiien it was plated unseated. . . . Tiiis suggests that 
these bacteria occur in normal soil as spores rather than in a vegetative state* 
No increase in the total number of these organisms nor decrease in the number 
of their spores could be detected in a pot of soil to which fresh manure had 
been added. 

These results throw considerable doubt on the common assumption that 
these organisms are Important ammonifiers in the soil. They raise the question 
as to what possible soil conditions favor their growth and multiplication.” 

A possible function of Actinomycetes in soil, H. J. Conn {Jour, Bact.^ 
1 (1916) j No. 2, pp. 197-207). —Studies conducted at the New York State Experi¬ 
ment Station on the number and activities of Actinomycetes in fine sand, fine 
sandy loam, sandy loam, muck, stony loam, silty clay loam, loam, and gravelly 
loam soils are reported. 

It ivas found that, in general, more colonies of Actinomycetes developed on 
plates made from sod soil than on those from cultivated soil. The average 
ratio between their numbers in neighboring sod and cultivated spots in the 
same soil type was slightly over 2:1. The maximum ratio was about 6:1. 
Actinomycetes averaged about 38 per cent of the total flora of sod soil, as 
determined by means of gelatin plates, bnt only about 20 per cent of the total 
flora of cultivated soil. In a study of three neighboring spots in a single soil 
type, it was found that with few exceptions Actinomyces colonies not only 
appeared in greater numbers from sod than from cultivated soil, but also in greater 
numbers from old sod than from sod only two or three years old. *‘A probable 
explanation for this difference in numbers seems to be that Actinomycetes are 
active in the decomposition of grass roots.” 

The relation of protozoa to certain groups of soil bacteria, T. L. Hiixs 
{Jour, Bact,, 1 {1916), No. A PP- 4^3'-433 ),—Experiments conducted at the Wis¬ 
consin Experiment Station on the effect of protozoa on ammonification, nitrifi¬ 
cation, and nitrogen fixation in silt-loam soil are reported. 

It was found that ** in the soil cultures the presence of protozoa under the 
conditions of the experiments did not have any noticeable effect, detrimental or 
otherwise, on the processes of ammonification, nitrification, and free nitrogen 
fixation. In the case of the liquid cultures employed in the study of free nitrogen 
fixation the conditions were at an optimum for the development of the protozoa, 
and under these circumstances they limited bacterial activity as evidenced by 
the harmful effect on the fixation of free nitrogen. Undoubtedly under these 
conditions the protozoa were active in destroying the Azotobacter cells.” 

Sterilization of the soil, R. S. Cxtnixfpe {Wstae. Expt. Agron. Cuba Bol 29 
(1916), pp, 17, pU. ig).~Tlus bulletin describes methods of soil sterilization 
used in Cuba and the results obtained. 

The fire method is considered to be crude and uncertain. The use of anti¬ 
septics is expensive and is deemed inferior to the use of hot water and steam. 
The details of the method of steam sterilization practiced at the Cuba Experi¬ 
mental Station aie presented, and it is concluded that this method has passed 
the experimental stage to an extent to make it of considerable practical value 
on plantations in Cuba, especially where the agriculture is intensive. 

Green mamiring experiments, J. A. Yoelcker {Woburn Bsspt. BU, Rpt, 
im, pp, 15-17; Jour, Eoy, Agr, 8oc, England, 76 {1915), pp. S29-S31).—Gmm 
manuring experiments with corn on light soil are reported showing that the 
plowing in of leguminous crops, such as tares, did not give a return equal to 
that resulting from the plowing in of nonleguminous crops, such as rape or 
.mustard. The soils receiving tares, however, contained more moisture, organic 
matter, and nitrogen than the nonleguminous soils. 
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AvailaLility of potasli in certain orthoclase-Learing soils as affected by 
Kme or g 3 rpsiim, L. J. Beiggs and J. F. Beeazeaxe (U. S, Dept, Agr,, Jour. Agr. 
Research, 8 (1917), No, 1, pp. 21-28 ).—Experiments are reported in wliicli 
“ samples of pegmatite and orthoclase were collected near Kiverside, Gal., repre¬ 
senting, respectively, types of tbe potash-bearing rock and mineral from whicli 
many of the citrus soils appear to be derived. These samples were finely ground 
and shaken for a number of days with aqueous solutions of calcium hydroxid 
and of calcium sulphate in graduated concentrations. The calcium-hydrate 
solutions did not modify the solubility of the potassium in eitlier pegmatite or 
orthoclase. Gypsum solutions depressed the solubility of potassium in orthoclase, 
the quantity of potash in solution decreasing progressively as the concentration 
of the calcium sulphate increased. 

“ Similar tests were made upon a virgin soil of a granitic type from the 
experiment station near Riverside, Cal. The solubility of the potash was not 
measurably different in distilled water and in solutions of calcium hydrate or 
calcium sulphate. 

“The addition of calcium sulphate to a citrus soil which had been under 
cultivation for some time and which -was more granular and less weathered 
than the virgin soil decreased the solubility of the potash. 

“ The potassium content of wheat seedlings was practically the same w’-hen 
grown (1) in water containing finely ground orthoclase, and (2) in a saturated 
calcium-sulphate solution containing the same quantity of orthoclase. Similar 
experiments in which a citrus soil was used instead of orthoclase showed a 
decreased absorption of potassium by wheat seedlings in the presence of calcium 
sulphate. 

“The experiments indicate that the availability to plants of the potash in 
soils derived from orthoclase-bearing rocks is not increased by the addition of 
lime or gypsum. In some instances a marked depression of the solubility of the 
potash in the presence of gypsum was observed.” 

Acidity of soils and lime requirements, J. A Toelcker (Wohum Expt, 8ta. 
Rpt. 1915, pp, 47-4S; Jour. Rop. Agr. Soc. England, 76 {1915), pp. 855-351).— 
The results obtained in these experiments are similar to those obtained in the 
1914 experiments (E. S. R., 35, p. 324). 

Chalking: A useful improvement for clays overlying the chalk, B. J, Rus¬ 
sell {Jour. Bd. Agr. ILondonJ, 28 {1916), No. 1, pp. 625-682, pi. 1, fig. 1 ).—^This 
is a brief account of the method and cost of obtaining and using chalk on stony 
clay soils in the English counties surrounding the city of London, together with 
a brief review of results showing the effect of chalk on different crops. 

The relation of lime to magnesia in soils, J. A. Voelckee {Wohiirn Expt. 
Sta. Rpt. 1915, pp. S7-4i, pis. 2; Jour. Roy. Ag7\ Soc. England, 76 (1915), pp. 
851-855, pis. 2). —Experiments on the effect on wheat of adding caustic lime and 
calcium carbonate to soils containing an excess of magnesia and of adding 
caustic magnesia and magnesium carbonate to soils containing an excess of 
lime are reported. 

In the first case the conclusion was reached that “ lime may be added in con¬ 
siderable excess of the magnesia present provided it be put on in the form of 
carbonate of lime and not as caustic lime.” In the second case the results were 
not conclusive. 

Influence of magnesia on wheat, J. A Yoelckee {Wohurn Expt. Sta. Rpt. 
1915, pp. 17-20; Jour. Roy. Agr. Soe. England, 76 (1915), pp. 551-534).—Experi¬ 
ments with wheat on two 1/20-acre plats of soil containing 0.46 per cent 
of calcium oxid and 0.28 per cent of magnesium oxid, to which ground 
magnesia was added at the rate of 4 tons per acre, showed that the wheat oh 



520 


EXPERIMENT STATION RECORD, 


[VoL m 


the magnesia plat was darker in color, stronger, and better tillered out than 
on the untreated plat. The total yield was also greater on the magnesia plat. 
Ob plats of previous experiments, it was found that the wheat crop showed 
after three years a slight advantage from the application of magnesia. 

The influence of strontium salts on wheat, J. A. Voelckeb 
Sta. Rpt. 1915, pp. S0~S7, pis. 2; Jour. Roy Agr. Soc. England, 76 (1915), pp. 

pis. 2).—Experiments on the influence of the sulphate, nitrate, hydrate, 
diloricl, and carbonate of strontium on wheat in light unproductive soil when 
added in amounts equivalent to 0.05 and 0.1 per cent of strontium are reported. 

It is concluded that “strontium in the form of the sulphate, the hydrate, 
and the carbonate, is, when given up to 0.1 per cent; practically without effect 
either on the germination of the seed or the increase of the crop. Strontium 
used in the form of nitrate produces an increase of crop, but this can not be 
attributed to the presence of strontium. Strontium applied as cMorid has a 
retarding effect on germination and, when used in quantity approaching 0.1 
per cent of strontium, has a distinctly toxic effect.” 

Experiments on the influence of boric acid and borax on wheat when added 
in amounts equivalent to 0.1, 0.05, 0.02, 0.01, 0.005, 0.001, 0.0005, 0.00025, and 
0.0001 per cent of boron and on barley when added in amounts equivalent to 
from 0.001 to 0.0001 per cent boron are also reported. It is concluded that 
“ germination is retarded when over 0.003 per cent of boron is used, and even 
0.001 per cent, more especially with borax, seems to delay germination. Over 
0,001 per cent of boron, either as boric acid or borax will prevent plants from 
developing and forming grain. A toxic influence is shown with 0.0005 per cent 
of boron, but with quantities not exceeding 0.00025 per cent there is a slightly 
stimulating effect. The effects generally are more marked with borax than 
with boric acid.” 

Action of manganese, iron, and copper on the growth of plants, H. Vagelek 
(Landw. Yers. 88 (1916), pp. 159-242; al)s. in Jour. Chem. Soc. [London}, 
m {1916), No. 644, 4 P‘ 4o7; Chem. Abs., 10 (1916), No. 20, p. Water 

culture experiments with oats, lupines, and beans, pot experiments with oats 
and lupines, and field experiments with oats are reported. 

“ In the water cultures the amounts of manganese sulphate, iron sulphate, 
and copper sulphate employed were, respectively, 0.482, 0.556, and 0.042 gm. 
per liter. No stimulating effects were observed in the water-culture experi¬ 
ments, and addition of calcium and sodium chlorids failed to diminish the 
poisonous effects, which were much the greatest in the case of copper sulphate. 
Beans were much less sensitive to copper than oats. In the pot experiments 
iron and copper slightly reduced the yield of oats, especially in sand, while 
manganese had no effect either in sand or in loam. Impines were benefited 
both by iron and copper but not by manganese. In the field experiments the 
three metals had practically no effect.” 

Goncernliig the use of commercial fertilizers in 1916 (Vermont Sta, Ciro. 
10 {1915), pp. 16 ).—^Tliis is a summary of the opinions expressed at a meet¬ 
ing of the directors of the experiment stations of the North Atlantic States as 
to the best procedure in maintaining soil fertility in those States in view of the 
present abnormal fertilizer situation. 

Analyses of commercial fertilizers {New York State Sta. Bui. 425 {1916), 
pp. 415-^71).—This bulletin gives the results of analyses by the station of 
samples of fertilizers collected by the commissioner of agriculture of New 
Xork during 1916. Attention is called to the fact that because of the abnormal 
trade conditions no attempt is made to give' approximate commercial valuations 
of the fertilizers. 
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Official report on cojamercial fertilizers licensed, inspected, and analyzed 
during* the year 1914 (Ayr. Com... Ohio, Off. Rpt Com. Wert, 19U, pp. 275).—In 
addition to a large amount of general information regarding the selection, 
purchase, and use of commercial fertilizers in Ohio, this report contains the 
results of actual and giiarantied analyses of 726 samples of fertilizers and 
fertilizing materials oifered for sale in Ohio during 1914. 

Commercial fertilizers, W. B. Cadt {Porto Rico Bd. Ag-r. Expt. Sta, Bui 16 
(1916), pp, i2).—This bulletin gives a brief general discussion of fertilizers in 
relation to crop production, and reports the results of actual and guarantied 
analyses and valuations of 106 samples of fertilizers and fertilizing materials 
offered for sale in Porto Rico. 

Commercial fertilizers, J. L. Hills, G. H. Jones, and G. W. Andeeson (Yer- 
7 nont Sta. Bui. JDS (1916), pp. S-49). —This bulletin reports the results of actual 
and guarantied analyses of 168 samples of fertilizers and fertilizing materials, 
representing licensed brands collected for inspection in Vermont during 1916, 
together with a discussion of results and other data. It was found that 82 per 
cent of the brands analyzed met their guaranties. Owing to abnormalities In 
the trade in crude chemicals no valuations are given. 

AGMCFLTITEAI BOTAIT. 

Hereditary reaction system relations—an extension of Mendelian concepts, 
R. E. Clausen and T. H. Goodspeed {Proc. Nat. Acad. Sci., 2 {1916}, No, 4 , PP> 
B 40 - 244 )- —A.S preliminary to a more detailed statement to appear later, the 
authors report briefly some results of observation and experimentation carried 
on for about ten years at the university of California on the monotypic species 
Nicotiana sylvestris and a number of the varieties of N. tahacum. 

When any one of these varieties is crossed with N. sylvestris, the Fi hybrid 
nearly, or completely, reproduces on a larger scale the characters of the Ta- 
bacum variety used in the cross, somatogenesis in these cases appearing to be 
dominated by the Tabacum system as a unit. It is thought that if these Fi 
hybrids be considered to represent the reaction end-product of two funda¬ 
mentally dissimilar reaction systems, the relations of the two systems, as here 
manifested, indicate a rather extensive mutual incompatibility of the elements 
of the two systems. 

This deduction is supported by the fact that these hybrids produce only a 
few functional ovules, the number being apparently constant within rather 
narrow limits. These functional ovules are considered to represent the N. ta- 
Meum and sylvestris extremes of a recombination series, the vast majority of 
the members of which fail to function on account of being built up of incom¬ 
patible elements from the two systems. 

The deduction is made that the type of behavior displayed by species hybrids 
may be considered as dependent upon the degree of incompatibility of the 
reaction systems involved, sterility in such cases being merely a logical conse¬ 
quence of such incompatibility and an expression of its extent. The implica-, 
tions of the conceptions of such a reaction system are discussed. 

On the composition of a factorial formula for zygotes in the study* of in¬ 
heritance of seed characters of Zea mays with notes on seed pigments, K. 
Pujn and Y, Kuwada (Bot Mag. [TokyoJ, SO {1916), No. 351, pp. 85-88).—The 
authors report studies on two conditions which, it is thought, may account for 
disagreements between theoretical expectations and experimental results met 
with by various investigators in studying inheritance of seed characters in 
maize. 
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In connection with a discussion of the triplold natitre of the endosperm in 
maize, a new formula is proposed for the Pi zygote, AA.u being the zygotic 
formula supposed to apply when the plant with the gametic formula A has been 
taken as the maternal plant, and (ia,A when the plant with the gametic formula 
a has been taken as the maternal plant. The dominant factor A being dupli¬ 
cated in the first of these cases, seeds of the darker blue or black color are 
produced, while that factor is single in the second case, giving light blue. 

The difficulties of interpretation of zygotic distribution concerning colors on 
an ear of dihybrid and polyhybrid maize plants are supposedly due to several 
conditions, one of which is noted above. Another is believed to be the occur¬ 
rence of two kinds of similar pigments, which were detected by microchemical 
and macrocliemical tests briefly described. These may occur in the same seeds 
and may Impair the reliahility of genetic studies in such cases. 

Observations on inheritance of sex-ratios in Mercurialis annua, O. Yam- 
POLSEIY (Mem. M. Y. Bot. Gard., 6 (19X6), pp. d5-74).—Observations extending 
to the Ps generation of M. anmia, and still in progress, appear to negative the 
assumption that either one or the other of the sexes has two Mnds of gametes. 

Inheritable variations in the yellow daisy (Rudbeckia hirta). A, P. Blakes- 
LEE (Mem. N. Y. Bot. Gar A., 6 (1916), p. 89 ).—^Among the variations noted, 
most of which appear to be inheritable in the wild yellow daisy, are such as re¬ 
late to the absence or presence, somewhat definite numbers, position, width, 
shape, and coloration of rays; to the shape, size, and color of the disk; and to 
such vegetative characters as height, branchings, fasciations, and leaf size and 
shape. Other characters are being investigated. 

A tetracotyledonous race of Phaseolus vulgaris, J. A. Habeis (Mem. N. 7. 
Bot Gard., 6 (1916), pp. 229-2U, ^^oc. Nat Acad. Set t (1916), No. 6, 

pp. S17, 318 ).—An account is given of the study of a teratological race of 
P. mlgaris which originated in the progeny of a plant grown in 1907, all the char¬ 
acteristics of its origin being characteristic of de Vriesan mutation. 

The race has proved to be practically constant for the four generations during 
which the offspring have been studied. While it is designated as tetracotyled- 
onous for lack of a better descriptive term, the cotyledons (most freguently four 
in number) are highly variable, the primordial leaves being still more so. A low 
degree of correlation has been noted between cotyledon number and leaf number. 

Self, close, and cross fertilization of beets, H. B. Shaw (Mem. N. If. Bot 
Gard., 6 (1916), pp. 149-152, pi. 1, fig. 1 ).—^Having found that under isolation 
tents of material having meshes as fine as the finest used by European writers 
fertilization occurred to the amount of about 23 per cent in case of seed beets, 
and having concluded that cross-fertilization is usually possible owing to the 
coarseness of the meshes in the cloth available for this purpose, the author sepa¬ 
rated his growing seed beets by intervals of at least two miles. The highest 
resulting percentage of seed in no case rose above 2.29 per cent. Several plants 
which remained sterile showed a development otherwise normal. 

Experiments carried out are thought to show that in cross-pollination between 
,two different plants of the same progeny the percentage of potential fertilization 
appears to be 100 per cent, being limited in practice only by the technique. Close 
pollination between flowers of different stems of the same plant resulted in 
fertilization in 8.54 per cent of the cases and in carpel stimulation (to growth) in 
3.47 per cent. Close pollination between flowers of different spikes resulted in 
fertilization in 5.23 per cent of the cases and in carpel stimulation in 5.8 per 
cent. Close pollination between different flowers of the same spike resulted, ac¬ 
cording to technique, in pollination in from 2.7 to 2.63 per cent and in stimulation 
in 1.43 to 5.26 per cent of the cases. Self-pollination resulted in neither fertiliza¬ 
tion nor carpel stimulation in any case. 
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It is tboiigM probable that minute biochemical differences exist which increase 
ill magnitude as the physical intimacy or relationship decreases. 

Self-pollinations and cross-pollinations in Cidiorinm intybtis with refer- . 
ence to sterility, A. B. Stout {Mem. F. Y. Bot. Gard., 6 (1916), pp. 
pi. i).~“The author, concluding an extensive report and discussion of pollination 
studies dealing more particularly with O', intyhus, states that a marked degi’ee 
of similarity in constitution between male and female gametes is the most funda¬ 
mental necessity to sexual fertility. Obvious anatomical differences are deemed 
to a large degree superficial and unessential. 

The presence of both self-fertility and cross-fertility within a nonclimorphic 
species or strain, as in 0. mtyMs, is considered to show that incompatibility is 
fundamentally independent of visible differentiaton. The evidence on the whole 
favors the view that for successful fertilization the element of similarity in cell 
organization and in the physical, chemical, idioplasmic, and structural properties 
of all the cells and tissues involved is more important than any dissimilarity that 
can be associated with sex differentiation. 

The results in chicory also show that the development of self-Incompatibility is 
not closely correlated with conditions in the immediate parentage. In physio¬ 
logical incompatibilites that appear in the selfing and crossing In such nondimor- 
phic species as 0 , intybus and Cardamine prafensis, also in such dimorphic spe¬ 
cies as Primula miemis, it appears that the grade of sex differentiation within 
the individual may involve sufficient relative dissimilarity to limit or prevent 
pollination. 

Studies on the blooming of hemp, G. Havas (Kisdrlet. Kozlem,, 18 (1915), 
No, 5-6, pp. 908-919, pU. 2, figs 5). —^The modes of succession in the appear¬ 
ance of blooms at different levels of both male and female plants of Camwbis 
satlva are described. It is stated that blooming and pollen dispersal by the 
male flowers (the period between which occupies about seven hours) occur 
mainly during the night and morning, a minimum rate prevailing in the lat¬ 
ter part of the night and the forenoon. 

The persistence of the style on fruits, 0. Campbell (AtU R, Accad, Lincei, 
Ucfid. Cl. Sei. Fis., Mat. e Nat, 5. ser., 25 (1916), I, No. S, pp. 118-183, figs. 2).— 
Cases are described, chiefly in lemons, in which the persistence and develop¬ 
ment of the style after fertilization resulted in a deformed fruit. It is 
thought that in case of relatively rapid development just after pollination the 
formation of a fission layer proceeds normally, while in case of slower de¬ 
velopment this does not occur and the persistent style develops as part of 
the fruit. 

The determinative action of environic factors upon Neobeckia aquatica, 
D. T. MacDoitgal (Flora iJaui], n . ser., 6 (1914), No. 3, pp. 264-280, figs, 14). — 
Experimentation through which N. aquatica has been carried, including the 
keeping of cultures as terrestials or aquatics in environments and under 
conditions differing very widely, has showm that this plant, which endures 
an extremely wide range of conditions, is capable of considerable modifica¬ 
tions in several directions by alternations of environment. The cbanges 
appear not to be adaptive in many cases, though determined by environment 
to a much greater degree than in case of Proserpinaca, Slum, or probably 
any other so-called polymorphic species, yet the reaction to such external 
agencies is not considered to be a direct or physical adjustment. 

Plant ecology and the new soil fertility, C. B. Lipman ' (Mem. N . J. Sot 
Card., 6 (1916), pp. 319-321). — ^This is a brief discussion of the benefit con¬ 
sidered to be derivable from closer cooperation between plant ecologists and 
soil scientists regarding such factors as the composition and concentration of 
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the soil soliitioiij balance between the soil solution components, forms of 
nitrogen suitable for plants, the influence of quantity and quality of organic 
matter, the proper basicity or acidity for a given plant, and the mutual in- 
fiuence of plants growing together. 

Growing plants in large containers under control conditions, R. C. Wmght 
(Jour, Amer, Soc. Agroii,, 8 (1916), No. 2, pp. pi. 1, figs. 2). —A descrip¬ 

tion is given of an arrangement adapted to the growing of plants under 
controlled and yet nearly natural conditions. It comprises a soil container 
in bucket form, of heavy corrugated iron, 15 in. in diameter by 13 in. deep, 
provided with drainage holes in the bottom and placed in a well made by 
sinking terra cotta sewer tiles to within 2 in. of the surface of the ground. 
The cans are handled and weighed by means of a block and tackle and a 
movable derrick. The data obtained are presented and discussed. The 
temperature conditions in the cans are said to be kept fairly uniform and 
to be practically those of natural soil. 

An apparatus for aerating culture solutions, P. Weatheewax {Froc. Ind. 
Acad. 8 g%., 1914, pp. 157-160, fig. 1 ).—It is stated that the requmements incident 
to experiments on various phases of plant physiology have led to the devel¬ 
opment of an apparatus for the maintenance of a constant stream of air 
for several days. This has proved to be very efficient for that purpose and 
is now being used very successfully in the aeration of culture solutions. 
The principle is that of the Sprengel mercury pump, the adaptations of 
which are described. It is claimed that the economy and the wide range 
of adjustment in this instrument are such as to allow its use for many other 
purposes. 

Preliminary report on synthetic media, 0. X T. Doryland (Jour. Baot.^ 
1 {1916), No. 2, pp. 1S5-1B2). —^The term synthetic media is here used to mean 
one containing only compounds of known composition and structure, including 
both nutrient solutions and solid (synthetic) media formed by the precipita¬ 
tion of an aggiiitinant from compounds of known composition and structure. 
The author reports on an attempt, by the use of definite sources of energy and 
nitrogen, to exclude all species but those which can use the particular source 
employed in each case, thus limiting greatly the number of groups, also that 
of individuals, present in any case. The schematic arrangement presented is 
tentative and is limited to water-soluble compounds. Sixteen media have 
been tested up to the present time, promising results having been obtained. 

The mechanism and conditions of growth, D. T. MacDougal {Mem. N. Y. 
Bot. Gard., 6 (1916), pp. 5-26, pi. 1, figs. 4)-—The author presents results of 
experimentation with the platyopuntias, thought to have an important hearing 
on the main problems of growth, which requires building material of a highly 
specific character, as exemplified in the author’s results from studies with the 
polymorphous plant Neobeckia (see p. 523), 

He states that Joints or segments of the platyopuntias accomplish nearly all 
of their total enlargement during 60 to 100 days of the initial season in the 
Tucson climate. Enlargement and secondary growth may take place as deter¬ 
mined by branching and environic factors in the succeeding seasons, the changes 
in volume of Joints, including dally reversible alterations which are described, 
amounting to 1/250 of the total length. The general features of the daily 
growth record suggest that enlargement takes place after the smothering or 
clogging acids have been broken down, and that it ceases when the supply 
of building material is greatly reduced. 

The direct action of light on protoplasts and on body temperatures is to be 
described in a later paper. 
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The nature of meclianical stimulation, W. J. V. Osteshout {Proe. Mat. Aca€. 
Scl, 2 (1916), Mo. 4, pp. 2S7~239^ fig. 1 ).—^Tlie antlior observed that when a cell 
of the marine alga GriffUhsia hometiana was touched near one end, tiie surfaces 
of tlie cliromatophores in this region became permeable to their red pigment. 
This soon began to diffuse out into the surrounding protoplasm, rendering tlie 
other clironiatophores, as successively reached, permeable in like manner, a 
wave of stimulation thus progressing until the other end of the cell is reached 
by the wavelike changes. It is thought that the alterations set up in the suc¬ 
cessive cells, resulting in diffusion of red pigment (and probably other sub¬ 
stances), are chemical in their nature. 

The disturbance is thought to originate as a mechanical rupture of the sur¬ 
face layer of the chromatophore, as a number of cellular structures are known 
to possess surface layers of great delicacy, Eeactions are supposed to occur 
between the diffused contents and other substances as encountered. Physical 
alterations in the protoplasm may thus give rise to chemical changes, and re¬ 
sponses to contact and mechanical or gravitational deforming stimuli may thus 
be exi)lained. In this conception of mechanical stimulation the essentials are 
substances separated by semipermeable membranes, production of a rupture 
in these which is not at once repaired, and a resulting reaction which produces 
the characteristic visible response to the stimulus. 

Energy transformations during the germination of wheat grains, Lucie 0. 
Doyee {Eec. Trav. Bot. N^erland., 12 {1915}, No. 4, PP^ 369-4^8, pis. 2 ).—Giving 
a bibliography and more extensive data than in a previous report (B. S. R., 
35, p. 632), the author states that in the germination of wheat grains the loss 
of energy increased for seven days, particularly on the third day. The loss 
during the first two days, when imbibition was relatively important, was com¬ 
paratively small. 

Heat evolution also increased with the progress of germination, the increase 
being most marked on the third and the fourth day, and the rate being increased 
with a rise of temperature up to 35° 0. (95° F.), the heat development more 
than doubling with a rise of 10°. At 40° heat development began to diminish. 
Respiration was increased during germination at a temperature of 25°, the 
increase being greater in the early period of germination. During the first 
six days of germination at 25° the amount of heat given up was less than the 
loss of energy set free by respiration. Heat development had Its optimum at 
35°, which is higher than the optimum for respiration. There appears, there¬ 
fore, to be no constant relation between heat development and respiration. 

A study of the relation of soil moisture to transpiration and photosyn¬ 
thesis in the com plant, T. G. Yunckee {Plant World, 20 {1916), Mo. 6, pp. 
151"161, figs. 4 )-—Experiments to determine the relation between the amount 
of transpiration and photosynthesis in corn plants and the degree of soil mois¬ 
ture in which they were grown are described. 

The author reports, in regard to three tests made, that the plants in soil 
watered to 25 per cent of satmation w^eighed the most per unit of leaf area, 
those in that at 65 per cent the least, while those at 45 per cent showed an 
intermediate increase of weight and inferentialiy of photosynthetic activity. 
The water requirement was less for plants in the drier than for those in the 
wetter cultures. Transpiration rates showed the same relation to moisture 
content as did the water requirement. It thus appears that the amount of 
organic matter formed is not proportional to transpiration. 

On the relation between the rate of root growth and oxygen, W. A. Can¬ 
non (Ahi. in Science, n. ser., 44 {1916), Mo. II 43 , p. 761).-—A series of experi¬ 
ments is reported in which the roots of Prosopis velutina and Opmitia versir 
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color were exposed to atraosplieres of pure carbon dioxid and of atmospheric 
air so diluted with carbon dioxid that the mixture contained from 5 to 25 per 
cent of oxygen. 

The roots of the species were found to maintain a feeble growth rate in an 
atmosphere containing as little as 5 per cent of oxygen, but growth stopped in 
both species in pure carbon dioxid, Kecovery from the asphyxiation occurred 
sooner in Prosopis than in Opiintia and in both sooner at high than at low 
soil temperatures. The results are believed to indicate that the response of the 
roots of Opuntia to a diminished oxygen supply, such as occurs with increasing 
depth below the surface of the ground, is a contributory factor in bringing about 
the superficial placing of roots. 

The embroyo sac and pollen grain as colloidal systems, F. E. Lloyd {Mem. 
N. Y. Bot. 0ard., 6 {1916), pp. 561-56S). —^The author reports very briefly on 
certain observations made on the behavior of protoplasm, which is recognized 
as a hydrophile emulsion colloid, showing alterations corresponding to changes 
in water content and space relations of the dispersoids and the disperse medium. 
He admits that it is not possible at the present stage of knowledge to discount 
the views of Borowikow (E. S. R., 33, p. 28) that the agents concerned in 
swelling are also concerned with growth, since we do not yet know how swell¬ 
ing, shrinking, and coagulating reagents affect the relation of change of hydra- 
tation to the capacity of protoplasm to secrete and to hold water within the 
vacuoles, the solutions, suspensions, etc,, of which are unknown but complex as 
regards composition and behavior. 

Contents of amylase in ripening seeds of horse beans, A. Blagovieshohen- 
SKii (Blagowsschtschenski) {Zuhr. Rtiss. Fiz. KMm. Ohshch., Chast Khim., 
47 {1915), No. 6, pp. 1529-1552; al)S. in Jour. CJiem. Soc. ILondonJ, 110 {1916), 
No. 6S9,1, p. 109). —It was found that in seeds of Yida faha minor the amount 
of amylase present corresponded approximately to the rate of starch accumu¬ 
lation. This is considered as evidence of the synthesizing action of amylase in 
the ripening seeds, the lack of complete parallelism being attributed to the loss 
of some of the starch from the assimilatory organs. 

Present status of the problem of the effect of radium rays on plant life, 
G. S. Gages (Mem. N. Y. Bot, Gard., 6 (1916), pp. 15S-160.)—Tl\e evidence is 
here briefly reviewed, as obtained by various investigators including the author, 
since the publication of his previous summation of the known related facts 
(B. S. R., 20, p. 1124). It is considered to justify the broad inference that 
although radio-activity may act as a stimulation to plant growth, our present 
knowledge regarding the cause and the effects of that agent warrants little, if 
any, hope of its profitable utilization in practical agriculture. 

The influence of ultraviolet rays on phosphorescent bacteria, F. G. Geuuet- 
SEN {GmtU. Baht lete.J, 2. Abt, 44 (1915), No. 17-23, pp. 660, ddi).—Reporting 
the results of some preliminary experiments, the author states that Photo-' 
bacterium phosphorescem exhibited luminosity and the function proper to 
catalase for several hours after being killed by means of ultraviolet rays. 

The influence of inorganic salts on the development of Actinoinycetes, HI, 
F, MtJNTEB {CentU. Baht {etc.], 2. Abt, 44 (1916), No. 24~25, pp. 673-695, 
fiffE. £1).—Continuing previous work (E. S. R., 31, p. 324), the addition of 5 
per cent of potassium cMorid, sodium ehlorid, potassium nitrate, and sodium 
nitrate to nutritive media was found to increase growth markedly, but de¬ 
creased spore formation in Actinomycetes. The addition of 10 per cent arrested 
development, In nearly £dl cases. The corresponding salts of magnesium hin¬ 
dered growth, and magnesium carbonate' arrested it completely. Spore forma¬ 
tion was increased by small but decreased by larger additions of the chloride, 
nitrates, and carbonates of calcium, barium, and strontium, the' carbonates, 
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however, appearing relatively indifferent. Silver and copper were very un¬ 
favorable to growth, mercury less injurious, and lead and iron salts the least 
hurtful to vegetative growth. Low concentrations of the nutritive components 
hastened spore formation. 

Hote on the nitrogen nutrition of mold fungi, W. Beennee {Centhl. Baht, 
letc.Jj 2. AM,f Jflf {1915), No. 9-13, pp , 304, 305). —^Besides a few corrections and 
comments on statements made in the previous article (E. S. E., 32, p. 327), a 
few additions, of contributions not later than 1913, are made to the bibliography 
preriously given. 

Variations in nodule formation, L. T. Leonard {Jour. Amer. Soc, Agrcm.^ 
8 (1916), No. 2, pp. 116-118). —In view of the observed differences in the degree 
of inoculation exhibited by legume varieties, and even by individual plants, ex¬ 
posed to the nodule-forming organism, the author tested 19 varieties of soy 
beans with cultures taken from one of them. He obtained nodules in case of 
each variety, only one requiring a third inoculation. 

The present state of our knowledge of the physiological significance of the 
niycorrhizae of trees, D. L. Petki {Internat. Inst. Agr. [Borne], Mo, Bui. Agr, 
Intel, and Plant Diseases, 6 {1915), No. 9 pp . 1138-1151). —^The author concludes 
a review of the studies and views of various authors regarding the real nature 
of the relations between the roots of trees and the mycorrhlzse found in con¬ 
nection therewith by stating that the results of 30 years of scientific research, 
at least so far as arborescent plants are concerned, have not led to either con¬ 
firmation or rejection of the theory of mutuality. 

HELD CEOPS. 

/The use of checks and repeated plantings in varietal tests, F. J. Pbitchaed 
{Jour. Amer. Boc. Agron., 8 {1916), No. 2, pp . 65-81, figs. S ).—This article is a 
discussion of the methods used in field-variety tests. The experiments were 
conducted with sugar beets in an attempt to determine three things: (1) The 
optimum frequency of checks; (2) whether the best frequency of checks is 
efficient enough for satisfactory comparisons; and (3) the measure of the com¬ 
parative effect of repeated plantings upon the experimental error. The results 
are discussed in detail, and the general conclusions drawn are as follows: 

(1) The practice of dispensing with check rows and using the mean of all 
progeny rows as a standard of comparison appears to be less efficient than 
the employment of frequent checks; (2) check rows 32 in. from the prog¬ 
eny row varied less than those 64, 96, 128, and IGO in. distant; when the 
probable error w’as duly taken into account the last four distances appeared to 
be good checks; (3) the use of alternate rows as checks did not offset the 
variability in yield due to irregularities of the soil; and (4) the experimental 
error was reduced about 50 per cent by means of 10 replications and alternate 
check rows. 

The mode of pollination in some farm crops, M. N. Pope {Jmir. Amer. Boc. 
Agron., 8 {1916), No. 4, pp. 209-227). —This article is a review of the literatui'e, 
corn, wheat, oats, barley, rice, rye, and flax being discussed specifically. A 
bibliography of the literature cited is included. 

The identification of grasses by their vegetative characters, L. Gakeieb 
{V. Dept. Agr. Bui. 461 {1917), pp . 30, figs, 60). —Pollowdng the work of other 
investigators the author presents a plan of classification to identify grass 
seedlings based somewhat on that of Percival (E. S. K,, 12, p. 719), biit includ¬ 
ing a larger number of grasses. The botanical characteristics of grasses before 
the blooming stage are described and the use of the key discussed. 
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The small grains have been placed in a separate group in order to emphasize 
the differences that occur among themselves. The grasses studied are all 
common to the eastern United States, the distinctively western species being 
excluded. 

In addition to the analytical key, detailed descriptions of 48 seedling grasses 
and 8 small grain seedlings are given and illustrated. 

Dry farming in Utaii, F. S. Haebis and A. D. Bllisow {UtO'h Sta. Circ» 21 
{1916), pp. SSo, figs. 15).—This circular is a general discussion of dry farming 
in Utah, with recommendations regarding the selection and management of 
land for dry-farming purposes. Dry-farm crops for Utah are listed as follows: 
Wheat, rye, oats, barley, emmer, potatoes, corn, peas, beans, alfalfa, the sor¬ 
ghums, and certain miscellaneous crops, as the grasses, clovers, flax, etc. Other 
points discussed are seed selection, cultural methods, cropping systems, storage 
of water in the soil, irrigation as a supplement to dry farming, and dry-farm 
equipment. A general summary of the discussion is as follows: (1) Dry farms 
should not be located in regions having less than 12 in. of rainfall a year; 
(2) the soil should be uniform and deep and should support a good natural 
growth, preferably of sagebrush; (3) ne’w land should be plowed a year before 
planting a dry-farm crop and fallowed each alternate year; (4) deep plowing 
and thorough tillage during the following year are necessary to conserve mois¬ 
ture; and (5) irrigation is often a valuable supplement to dry farming. 

A twenty-year comparison of different rotations of com, potatoes, rye, and 
grass, B. L. Hajeitwell, S. 0. Damon, et al. {Rhode Island Sta. Bui. 167 (1916), 
pp. 38).—This reports the results of investigations with different crop rota¬ 
tions, and fertilizer studies in connection with them, which were begun in 1893. 
Previous reports have appeared, giving the methods of planting, care, fertilizer 
formulas, and details regarding each rotation (B. S. R., 7, p. 396; 12, p. 1030; 
13, p. 34; 15, p. 144; 16, p. 150; and 21, p. 730). 

The rotations were as follows: Three-year—^potatoes, rye and rowen, and 
grass; 4*year—potatoes, rye and rowen, grass, and corn; 5-year—potatoes, 
rye and rowen, grass, grass, and corn; 5-year—^potatoes, rye, grass, grass, and 
corn; and 6-year—^potatoes, rye and rowen, grass, grass, grass, and corn. In 
the early spring 3 lbs. of alsike and 4.5 lbs. of red clover per acre were sown 
on all plats except those of the second 5-year rotation. 

The cultural methods practiced toward the end of the 20-year period are 
discussed for each crop, and the fertilizer treatments for the various crops 
for the entire period are given in tabular form. The yield of each crop for 
each year of the experiment is also tabulated and the averages for each rota¬ 
tion briefly discussed. 

The average yields per acre for all crops at the time of harvesting were 207 
bu. of potatoes over 2 oz.; 17 bu. of rye, 1.57 tons of straw and 0.66 ton rowen; 
3.16 tons first-year hay and rowen; 3.08 tons second-year hay; and 58 bu. hard 
corn. The highest yield of marketable potatoes, 223 bu., was secured from the 
6-year rotation, the 5-year rotation without legumes being second with 216 bu. 
The highest yield of rye grain, 19 bu., and straw, 1.7 tons, was secured from 
the 3-year rotation. The highest hay yields were secured from the 6-year rota¬ 
tion regardless of the number of years removed from seeding. The highest 
yields of corn, 63 and 61 bu., were secured from the 4 and 6 year rotations, 
respectively. 

The comparative effect of manure and chemical fertilizers on yields is dis¬ 
cussed, and the conclusion drawn that there was no decided difference in the 
corn yields when 4 cords of stable manure or chemical fertilizers, 'furnishing 
30 lbs. of nitrogen, 80 lbs. of phosphoric acid, and 60 lbs. of potash, were used. 
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The data also failed to show that there was any positive difference in the yield 
of the potatoes following the corn. 

For the purpose of comparing the rotations the crops were given arbitrary- 
values as they were harvested and, after deducting charges for production and 
fertilizers, the resulting net return used as a basis for comparison. The 6-year 
rotation returned the highest average annual net profit of $16.45, with the 
3-year rotation second and giving a net return of $14.26. The lowest return 
was secured from the 5-year rotation without legumes and amounted to $11.66. 

Nitrogen determinations were made on the surface soil from each plat in 
the rotations in 1912. All the plats of the 6-year rotation were noticeably high 
in nitrogen, but further observations are deemed necessary before drawing 
definite conclusions. The average nitrogen content for all rotations was 0.2342 
per cent. 

[Field crops] Off. Bui. Wpo. Bd. Farm Comrs., 1914, PP- S2-65, 78S2, 90-108, 
figs. 15 ).—Notes are given on the cultivation and agricultural value under 
dry-farm conditions of wheat, oats, barley, emmer, rye, flax, alfalfa, peas, 
sweet clover, corn, sweet sorghum, Sudan grass, brome grass, millet, potatoes, 
rape, sand vetch, and beans. Practically all these crops have proved valuable 
for this section with the exception of winter oats, winter barley, and emmer. 
Kate and date of seeding tests and variety tests are in progress with most of 
the above-named crops. 

The winter wheat varieties recommended at the present time are Turkey, 
Kharkov, and Crimean, and for spring wheat varieties the durum wheats 
and Spring Ghirka. The preferred rate and date of seeding spring wheat are 
from 2 to 4 pk. between April 15 and May 1. Kherson and Sixty-Bay are 
deemed the best oat varieties, and should be sown at the rate of about 1 bu. 
per acre about April 15. Spring barley sowm at about April 15 at 1 bu. per 
acre gave the best results, and Ouchac and Hannchen were the most satis¬ 
factory varieties. Flax should be sown at the rate of 20 lbs. per acre about 
June 1. The Kursk millets are deemed best for seed and forage production. 
The highest yielding potato varieties %vere Irish Cobbler, Blue Victor, and 
Early Ohio. The corn variety tests have not proved very satisfactory owing 
to the difficulty of securing maturity. 

Meld experiments, 1915 {Dept. Agr. and Tech. Instr. Ireland Jour., M 
(1916), No. 2, pp. 287-290 ).—^The results of field experiments for 1915 are 
reported and discussed with barley, meadow hay, potatoes, mangles, oats, tur¬ 
nips, and wheat. All the crop experiments except those with barley included 
tests on peat soil, with special reference to the fertilizer requirements of the 
various crops. Several experiments with liquid manure are also reported. 

Catch, crops {Dept. Agr. and Tech. Instr. Ireland Jour., 16 {1915), No. 1, pp. 
120-1 ^).—^A list of forage plants available for autumn catch crops is given. 

Forage plants {Bol. Min. Agr., Indus, e Com. IBrasil}, 4 (1915), No. S, pp. 
d3”72).—This article contains a brief discussion of the cultural habits and 
forage value of several plants native to Brazil, 

The history of Kentucky blue grass and white clover in the United States, 
L, Caebier and Katharine S. Bort {Jour. Am-er. Boc. Agron., 8 (1916), No. 4, 
pp. 256-266 ).—This article reviews references to the natural vegetation of 
America in an effort to trace the origin of Kentucky blue grass (Boa pratemu) 
and white clover {Trifolium repens). The evidence seems to indicate that 
these two plants were introduced into the United States. 

Com improvement in the Philippines, H. O. Jacobson {FMlippim Agr. Bev. 
IDnglish Bd.], 8 (1915), No. 8, pp. 216-225, pis. S ).—This paper discusses the 
development of the corn crop in the Philippines, with special reference to the 
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improvement of native flint varieties. A detailed report is given of ear-to-row 
experiments. Considerable work has been done in developing strains by means 
of self-poliination, employing the method of Collins and Kempton, previously 
described (B. S. E., 26, p. 585). 

Sea Island cotton, W. A, Okton {U. &. Dept. Agr., Farmers^ Bui. 787 (iDifi), 
pp. 40, figs. IS). — A revision of Fanners’ Bulletin 302 (K. S. R., 10, p. 882). 

West Indian Cotton Conference, 1916 {West Indian BuL, 15 i'1015), No. 
pp. 2S5-~S29, pi 1, figs. 2).—A report of this conference is given. 

Max seed for 1916 sowing (Dept. Agr. a/nd Tech. Instr. Ireland Jour., 16 
(1916), No. 2, pp. S12-S15). —Owing to a scarcity of seed a number of importa¬ 
tions of flax have been made from the Baited States, Canada, Russia, France, 
Holland, Argentina, Japan, Siberia, and Yorkshire and the results of the tests 
reported. The imported varieties recommended for use were from Holland, 
Russia, Yorkshire, Canada, and France. 

Concerning the oat crop, J. L. Hills {Vermont Bta. Bui. 197 (1916), pp. 
46-72). —This article is a compilation of general information relating to the 
production of oats as a Vermont roughage. 

Observations on some degenerate strains of potatoes, F. C. Stewakt (Now 
York State Sta. Bnl. 422 {1916), pp. S19-S57, pis. 12). —A number of potato 
plants from seed grown at Honeoye Palls, N. Y., by the U. S. Department of Ag¬ 
riculture, showed signs of abnormality early in tlie summer, the trouble being 
diagnosed as curly dwarf. This bulletin deals with the behavior of those plants 
and their progeny in 1915, together wdth some observations on other degenerate 
strains of potatoes. The object of the study was to add to the knowledge of the 
forms of degeneration known as leaf roll, curly dwarf, mosaic, and spindling 
sprout and their relation to the selection of seed potatoes. The hulk of the ob¬ 
servations were made on Green Mountain, Jr., wfltii additional notes on the fol¬ 
lowing varieties: State of Maine, Carman No. 2, Long Island Wonder, Ivnoxal, 
Rural New Yorker No, 2, Late Victor, Ionia, Pride of Vermont, Green Mountain, 
and an unknown variety. Careful notes were made of the parent stock and great 
care exercised in regard to the performance of the progeny. 

The striking feature of the observations was the frequency with which the 
progeny of plants with apparently normal foliage and high yield suddenly de¬ 
generate into worthless dwarfs affected with various forms of degeneration. 
The conclusion is reached that these degenerations (leaf roll, curly dwarf, and 
mosaic) are closely related disorders, due to the same general, undetermined 
cause, all transmitted through the seed tubers, the progeny of affecttnl plants 
almost always becoming affected. Spindling sprout is not correlated w^ith leaf 
roll, mosaic, or curly dwarf, and its heredity is still undetermined. Evidence Is 
lacking to show that any one of the four forms of degeneration named is com¬ 
municable from one plant to another except through the seed tubers. They were 
not due to parasitic organisms nor to unfavorable soil or weather conditions of 
the current season. 

Plants from different tubers of the same plant were found generally similar, 
and plants from different eyes of the same tuber usually resembled each other 
closely, although exceptions to both cases were frequently noted. Various com¬ 
binations of normal, mosaic, leaf-roll, and curly-dwarf plants were obtained 
from the several tubers of the same plant, and even from the several eyes of the 
same tuber. 

The observations recorded led to the following general conclusions having a 
practical bearing on seed-potato selection: Normal foliage and high yield is not 
a guaranty of production in the progeny of the following season, as degeneration 
may occur quite suddenly. It is unsafe to select seed potatoes from a field con- 
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taining mmj degenerate plants, as even tlie normal plants in sncIi a field may 
produce worthless progeny. Mosaic is transmitted through the seed and, owing 
to the difficulty of diagnosis, threatens to become an important factor in seed- 
potato production. In view of these observations it is doubtful if any method 
of selection can entirely prevent the degeneration of potato varieties under 
certain conditions due to the “ running out ” of the seed. 

Some disappointing seed potatoes, F. H. Haix {New York State Sta. But 
422 , popular ed. (1916), pp. 8, figs. S), —This is a popular edition of the above. 

Potatoes, G. A. Zavitz (Ontario Dept, Agr. Bui. 239 (1916), pp. 88^ figs. 28 ),— 
This bulletin is a popular discussion of the production of potatoes in the Province 
of Ontario, including cultural methods, varieties, fungus diseases, insect pests, etc. 

Correlative characters of the rice plant, H. O. Jacobson (Philippine Agr. Rev. 
lEnglisli Ed.li, 9 (1916), No. 2, pp. 74-119). —In a study of rice varieties grown 
on the lowlands of the Philippines a great quantity of data was collected in 
correlation studies made in an effort to determine the relative values of the 
most apparent characters, especially in their relation to the period required 
by a variety to reproduce itself and to the degree of reproduction. Numerous 
character correlations were studied and the data are given in tabular form 
and discussed in detail. Some of the most striking results were as follows: 

The length of the growing period of rice, if not less than 120 nor more than 
ISO days, has no appreciable effect on yield. Extra early maturity is to be 
had at the expense of yield. Late maturity is conducive to loss through 
disease, insects, etc. A variety that tillers freely produces more grain per 
hectare than one that does not; but when rice is transplated tillering can be 
largely regulated by the number of plants set in the hill. Tillering, the number 
of grains per panicle, and grain size are compensating characters. The long 
period of development in the rice plant permits of environmental influences not 
met with in such plants as oats or barley. It appears that the medium cliarac- 
teristies, and not the extremes, result in the highest consistent yields. 

The weight of rice grains, H. O. Jacobson (PJiilippim Agr. Rev. lEuglish 
Ed.]i 8 (1915), No. 4 j PP- 2S9-291). —The weights of seed from three different 
sections of the panicle for 58 varieties of Philippine rice are reported. 

An early reference to Philippine rice varieties, H. 0. Jacobson (PMlippim 
Agr. Rev. lEnglish Ed.}, 8 (1915), No. 4y PP- 293). —^TMs is a brief account 

of some early descriptions of Philippine rice varieties. 

A Philippine wild rice, H. O. Jacobson (PMUppine Agr. Rev. [English Ed.}, 
8 (1915), No. 4 , pp. 294 . 295, pi. 1). —This is a description of a Philippine rice 
identified as Orym manilensis. 

The causes of low 3 rields of rice in the Philippines, H. O. Jacobson {Philip¬ 
pine Agr. Rev. [English Ed.} 8 (1915), No. 4 , pp. 262-272, pis. 4)- —number of 
factors that tend to decrease the yield of rice in the Philippines are discussed and 
recommendations made for overcoming them. The most important factors are 
considered to be (1) lack of irrigation essential to the successful production 
of the varieties gi’own, (2) lack of uniformitj^ in varieties, and (3) lack of the 
proper cultural methods. 

Methods used to improve rice culture in the Philippines, H. O. Jacobson 
(Philippine Agr. Rev. [English Ed.}, 8 (1915), No. S, pp. 190-206, pis. 8).—This 
article classifies the rice varieties in the Philippnes as upland and lowland, 
and describes the cultural characteristics of each group. Cooperative methods 
and station methods for variety tests are described, together with extension 
methods employed to acquaint the rice farmers with the improved varieties 
and methods of cultivation. 
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Tlie rate of sowing* nnrsery beds; tbe age of seedlings wlieii transplanted; 
the influence of eacJij H. O. Jacobson (Philippine Agr. Rev. [EngUsh Ed.J, 
8 (1915), Wo. 4, pp. 218-219). —Some notes are given on studies relating to the 
rate of seeding rice in the nursery and the age of seedlings when transplanted. 
One cabttn (2.13 bn.) is recommended for each 1/20-hectare (0.12 of an acre) 
seed bed. From 30 to 35 days is regarded as the most suitable age at which to 
transplant varieties maturing within 150 days, although this will probably vary 
with individual varieties. 

Observations on the influence of area per plant on yield of grain in rice 
cillture, H. O. Jacobson (PMUppim Agr. Rev. lEnglish Ed.], 8 (1915), No. 4, 
pp. 252-261). —This article gives the results of a number of tests with three 
widely differing varieties to determine the effect upon yield of different spac- 
Ings of rice plants. 

The maturing period of rice was not affected by variations in spacing the 
hills. It is concluded that under intensive cultural conditions the proper spac¬ 
ing must be determined for each variety, as w'ell as the' number of seedlings per 
hill. One seedling per hill, provided with 100 sq. cm., evidently had ample 
space and could not utilize a greater area. As a general recommendation, 4 
seedlings set in hills 20 by 20 cm. proved practical and beneficial. Furthermore, 
it is ipointed out that some such definite scheme of planting would result in a 
great saving of seed. 

Errors in rice fertilizer experiments, H. O. Jacobson (Philippine Agr. Rev. 
{English Ed.], 8 (1915), No. 4, pp. 280-282). —This article is a criticism of some 
fertilizer experiments with rice, pointing out errors in the management, 
reasoning, and conclusions. 

Consnmptioii of rice in the Philippine Islands, H. O. Jacobson (Philippine 
Agr. Rev. {English Ed.], 8 (1915), No. 4, pp. 283-2SS). —This article is a brief 
discussion of the production and consumption of rice in the Philippines since 
1909. It is pointed out that there is no tendency toward lessened consumption 
of rice by the human population. 

Some observations on Chinese rice culture, H. O. Jacobson {Philippine Agr. 
Rev. {English Ed.], 8 (1915), No. 4, pp. 296-302). — ^This article consists of gen¬ 
eral observations made on rice culture in China. 

Eye culture experiments with diminishing seeding and increasing nitrogen 
fertilization at Pentkowo, Bielee (Illns. Landw. Ztg., 35 (1915), No. 101, pp. 
654f 655). —Comparisons were made in seeding different amounts of the same 
variety and different varieties of rye. Later these experiments were extended 
to include a comparison of varying amounts of nitrogenous fertilizer and 
diffrent drill widths in sowing the seed. Some work has also been done in 
regard to the date of seeding. 

The results up to 1915 indicated that rye sown at the rate of 30 lbs. per 
morgen (48 lbs. per acre), in rows 8 in. apart and with 30 lbs. of nitrogen in 
sodium nitrate gave the highest yields. 

Triple-seeded spikelets in sorghum,, A. B. Geon (Jour. Amer. Soe. Agron., 
8 (1916), No. 4r PP‘ ^57, 238, pi. 1 ). —^This is a report of an abnormality in in¬ 
florescence of sorghums in the Fs progeny of a dwarf feterita hybrid at Amarillo, 
Tex., in 1915, Several triple-seeded spikelets and a larger number of twin- 
seeded spikelets in two of the panicles were the unusual characters. 

Soy-bean products and their uses, C. B. WirmiAMS (North Carolina Eta. 
Cire. 34 (1916), pp, 1, fig. 1). —^This is a general discussion of the commercial 
uses of soy beans, especially as applied to southern conditions. The extraction 
of' the oil In this country and abroad is briefly described, together with statis¬ 
tics relating to soy-bean oil importations for the five-year period ending with 
1916, and for the year of 1916. The use of soy-bean meal as a stock feed and 
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fertilizer and of tlie beans and their by-products for human consumption is 
dlsciissecl It is estimated that from 1 ton of soy beans 1,650 lbs. of meal and 
32 gal. of oil can be obtained, leaving a waste composed of trash and moisture 
of 120 lbs. 

[Cultural experiments with different varieties of sugar beets], O. Fax.lada 
(Osterr. Ungar, ZtscJir. ZuckerindMS, u. Landic,, 44 {1915), No. 6, pp. ^85-505).— 
Tills article reports the results of cultural experiments with five varieties of 
sugar beets, viz: Bippe, Zapotil, Schreiber, Dobrowitz, and liabbetlige & 
Giesecke, Dobrowitz being used as a basis of comparison. The experiments 
were conducted at four experiment stations, and the meteorological and cultural 
conditions at each station are tabulated and discussed. 

Experiments in transplanting sugar beets, F. J. Psitchakd and L. E. 
Loxgley (Jour. Anier. Soc. Agron., S {1916), No. 2, pp. 106-110, pk 1). —^Tliis 
article gives the results of some experiments in transplanting sugar beets with 
a view’ to eliminating the expense of thinning. The experiments were planned 
to determine two points: (1) The relation of the length and size of the seedling 
at the time of transplanting to the branching of the mature beet; and (2) the 
influence of the composition of the seed bed on the length, shape, and amount 
of root branching. The following results were noted: 

By transplanting roots from 8 to 12 in. in length a nearly perfect stand of 
beets was obtained. Boots from 2^ to 5 in. long remained short and branched 
excessively, although they grew larger than beets started from seed and 
thinned. A mixture of | sand and -1 loam produced the longest, least branched, 
and best shaped roots, although fairly good roots were obtained in a mixture 
of half and half. The experiments as a whole indicated the possibilities of 
transplanting sugar beets economically, especially where the roots can be set 
by means of a machine. 

Fertilizing of sugar beets, Geelach {IUus. Landw. Ztg., S 6 (1916), No. 22, 
l>, 157), —^This article gives the results of some experiments with different 
amounts of stable manure and commercial fertilizers, both when used alone 
and together. 

In the manure tests the highest returns were obtained from the use of a 
combination of stable manure and commercial fertilizers. In the commercial 
fertilizer tests the highest yields were obtained from the use of nitrogenous 
fertilizers. Recommendations are made for fertilizer treatments based on the 
results obtained in the experiments. 

History of cane varieties in the Philippines, O. W. Hines {Pliilippim Agr, 
Bev. lEngldsJi £Jd.J, 8 {1915), No. S, pp. 152-168, pU. 4).—brief history of the 
production of sugar cane in the Philippines is given. A number of foreign 
varieties of cane introduced into the Philippines are described briefly, together 
with a few of the so-called “ native ” varieties. Field and laboratory tests for 
the purpose of determining the most profitable varieties for that territory are 
noted. 

Tobacco growing in Ireland {Dept. Agr. and Tech. Imtr, Ireland Jour., 16 
(1916), No. S, pp. 404-4^0 ).—^This article is a brief discussion of the tobacco 
experiments conducted during 1915, and is in the nature of a preliminary 
report on some more extensive investigations. The genera! climatic and agri¬ 
cultural conditions pertaining to tobacco culture for the year are discussed. 

The origin, characteristics, and quality of Humpback wheat, B, M. Thomas 
{U. S. Dept. Agr. But 478 {1916), pp. 4, pl-1, fig- 1)-—^TMs bulletin is a brief dis¬ 
cussion of the origin and characteristics of Humpback wheat as distinguished 
from the so-called Velvet Chaff, Glyndon Fife, and Bluestem wheats. 

Although Humpback yields well and has proved popular in Minnesota and 
the Dakotas it is discriminated against by the grain trade because of its alleged 
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inferior milling qualities. The grade rules for northern spring wheats of the 
Minnesota State grain-inspection specify that it should not be graded higher 
than No. 3. Milling and baking tests in cooperation with the North Dakota 
Experiment Station were conducted with single samples of Humpback wheat 
from the 1908 and 1909 crops and nine samples from the 1910 crop. These 
samples were all from Minnesota and were compared with samples of Bluestcm 
and Velvet Cliaft wheats of the 1910 crop from North Dakota and Miiiimsota, 
with results summarized as follows: 

Comparison of results of milling and haJeing tests of Humphaclv wheats with 
other hard red spring wheats. 



Yield 

of 

straight 

flour. 

i Volume of 

1 loaf. I 

Absorp¬ 

tion 

(water 

Color 

Crude protein 
(N X 5.7). 

Kind and source of sample. 

Per 340 
gm. of 
flour. 

! 

Per 100 
gm. of 
flour. 

used 
per 100 
gm. of 
flour). 

of 

crumb. 

In 

flour. 

In 

wheat. 

HuiMback wheats from— 

HofEman, Hitm., crop of 1910. 

P.ct. 

Cc. 

Cc. 

Cc. 

Score. 

P, ct. 

P. ct 

69.8 

2,176 

640 

50,5 

94.8 

14.19 

14.95 

Kensiin^ton, Minn., crop of 1910. 

72.9 

2,105 

619 

49.0 

95.5 

13.23 

13.59 

Both Hoffman and Kensington, crop of 








1910. 

71.2 

2,145 

531 

49.8 

95.1 

13.76 

14.35 

Eight samples of Blnestem wheat from North 
Dakota and Minnesota, crop of 1910. 







69.2 

2,430 

715 

52.1 

97.1 

12.59 

^13.40 

Seventeen samples of Velvet Chaff wheat, 






grown in North Dakota, 1910. 

66.9 

2,428 : 

713 

52.4 

99.0 

13.37 

14,52 


Although Humi)back evidently excels the smaller grain varieties in yield of 
hour, its volume of loaf, absorption, and color of crumb are below the standard. 
The rather high percentage of crude protein in the wheat and flour, coupled 
with low baking strength,” marks a point of resemblance between Humpback 
and the durum wheats. 

Variations in the plants from the same head of wheat, A. J. Ewart (Jour. 
Dept. Agr, Victoria', Iff (1916), No, S, pp, 168, 169, fig. 1). —This article gives the 
results of some experiments with wheat suggested by work condocted at Eiither- 
glen, Victoria, and previously noted (E. S, B., 86, p. 440). The experiments 
■were planned to obtain further evidence upon the variations in the fertility 
and vigor of individual grains from different parts of the wdieat spike. It was 
found that germination was mo.st rapid in the grains of the sixth row from the 
top and that the average rate of germination decreased toward the base and 
apex of the head. 

An effective head thrasher, W. E. Hanger {Jour. Amer. Soc. Agron., 8 (1916), 
No, PP- pt 1, fig, 1).—A head thrasher, constructed at the Maryland 

Experiment Station, to be used in thrashing wheat or oats in variety tests is 
described. 

Agricultural seed.—Concerning weeds and weed seeds, G. P. Burns and 
A. K. Peitersen (Vcrnmit Sta. Bui. WO (1916), pp. S~79, figs. 52). —Pages 5-60 
of this bulletin include a discussion of the Vermont seed inspection law and a 
report of the results of the 1916 seed inspection. Pages 60-69 contain a dis¬ 
cussion of weeds, their nature and control, together with illustrations and 
brief descriptions of 52 weeds commonly found in agricultural seed. 

The use of sulphuric acid in combating weeds infesting wheat, A. Morbt- 
TXNi (mm. Bper, Agr. Ital, 48 {1915), No. 10-11, pp. According to the 

results of experiments here reported, the use of sulphuric acid at a strength of 
66° B. in absolution of 10 ,per cent,by volume and at the rate of 1,000 liters 
per hectare (about 107 gal, per acre), was of medium efficiency in combating 
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tile greater portion of tlie weeds infesting wheat fields, but in most cases 
increased the yield sufficiently to compensate for the expense of the treatment. 
Where grain was sown in rows it was found better to hoe or cultivate, but 
where the crop was sown broadcast and the weeds were numerous the treatment 
with sulphuric acid solution was preferrahle. The treatment was not useful 
when the dominant weed species belonged to the Graminese, Liliaceffi, or other 
families eq[uaily resistant to the action of dilute sulphuric acid. 

It was not found that the sulphuric acid treatment is efficient in controlling 
foot rot of wheat. 

Eerrous sulphate control of hedge mustard and wild mustard in Bavaria^ 
1904-1915, L. Hiltneu {PraM. Bl, Pflanzenbau ti. Schuts;, n, ser., lit {1916), Wo. 
2, pp. 13-16, fig. 1). —This article discusses the use in Bavaria of spraying 
machinery in the control of the wild mustards with ferrous sulphate. 

Ragwort, P. M’Govern {Dept. Agr. and Tech. Instr. Ireland Jour., 16 {1916), 
No. 3, pp. 4 II- 41 I). —This article deals with the life history and eradication 
of ragwort {Senecio lacohwa) in Ireland. This weed is described as a biennial, 
propagated only by seed. 

HORTICULTUEE. 

What, where, when, and how to plant, E. E. Bohi^endes {Tippecanoe CU'i/, 
Ohio: lAuthor], 1914, 2. ed., rev., pp. 36, figs. 14)-—W concise manual of informa¬ 
tion dealing with the culture of berry plants, roses, shrubs, evergreens, vines, 
and perennials. 

Round the year in the garden, H. H. Thomas {London and New Yorh: Oas- 
sell & Co., Lid., 1916, pp. XII+2y5, pis. 16). —popular treatise on gardening 
dealing with the principal flowers, fruits, and vegetables of the various seasons 
and indicating the chief garden work to be done each month. 

The home vegetable garden, O. W. Waid {Mich. Agr. Col., Ext. Div. Bui. 
4 (1916), pp. 35, figs. 10). —A popular cultural treatise dealing with the farmer’s 
garden, the suburban garden, and the city garden. 

Growing seeds for the world, A. Keuhm {Card. Mag. {N. R], 24 {1916), No. 
5, pp. 164-167, figs. 11). —^A popular historical account of the-American garden 
seed industry. 

Mtrate of soda spray for fruit bearing, W. H. Yolch (Pa-eific Rural Press, 
93 (1917), No. 3, p. 72). —Popular suggestions on the spraying of dormant fruit 
trees with nitrate of soda, based on investigations conducted by the author 
in cooperation with Ballard (E. S. R., 30, p. 640). 

Results from spraying in ISTova Scotia, G. E. Sanders and W. H. Brittain 
{Canada Dept. Agr., Ent Branch Circ. 7 (1916), pp. 11, pi. 1). —In this circular 
the authors present some actual results obtained by owners spraying for 
profit in their own orchards in the Annapolis Valley, Nova Scotia. The data 
are discussed under the general headings of increase in quality of apples due 
to spraying, increase in quantity of apples due to continued spraying, economy 
in handling clean fruit, and profits in spraying. 

The cost of spraying, P. I. Odeel (Fruit Grower, 28 (1017), No. 1, pp. 3, 27, 
fig. 1). —An analysis is given of spraying expenses in some apple orchards in 
southern Indiana, including tables showing the labor, materials, and cost 
for spraying one acre of a 30-year-old orchard in 1915, and the maintenance 
spraying expense for 20 acres for an 8-year period. 

The apple as affected by varying degrees of dormant and seasonal pruning, 
W. H. Aldeeman and B. 0. Ahchtee (West Virginia 8ta. But 158 (1916), pp. 
3-56, figs. 22).—A preliminary report of a pruning experiment covering a period 
of four years and embracing 366 apple trees of various ages. Study has been 
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made of the effects on vigor and fruitfulness of various degrees of dormaiit 
pruning, summer pruning at different times, and combinations of dormant and 
summer pruning. The work of other investigators is reviewed and a biblio¬ 
graphy of related literature appended. 

The results of the pruning work as a wdiole are in accord with those pre¬ 
viously reported by the senior author (E. S. B., 35, p. 142). Although heavy 
annual dormant priming has resulted in stronger terminal growth, the gain in 
total length of gro'wtii and in increase in trunk diameter has been less than 
with lightly pruned trees. Heavy dormant pruning appears to be primarily 
of value for developing a frame work during the first two or three years of 
the tree’s life and for stimulating fruit production in middle-aged trees that 
are only in a fair state of vigor. As previously noted all classes of summer 
pruning have been inferior to dormant priming. 

The authors have also conducted experiments to determine the effects of 
ringing on the growth and fruitfulness of apple trees. Ringing of trees caused 
heavy crop production the season following the operation but so impaired the 
vigor that no crop was produced the second or third years, and at least three 
seasons were required to restore the tree to normal conditions. 

Apples: Production estimates and important commercial districts and 
varieties, H. P. Gould and F. Andrews (H. /Sf. Dept, Agr. Bui, 4S5 (lOl'l'), pp. 
48, figs. 16) .—A statistical study of the apple industry of the United States con¬ 
taining estimates relative to the production and distribution of the principal 
varieties in the country as a whole and in the individual States, including also 
an outline of the distribution of the apple industry in each State and the 
varieties grown. Estimates are also given of the proportion of early and late 
apples produced in each State and of the annual production of apples as a 
whole in the United States from 1890 to 1916, inclusive. A portion of the data 
have been previously noted (B. S. R., 32, p. 438). 

Preliminary observations on the ripening of Bartlett pears, W. V. Cruess 
and P. M. Stone (JLfo. Bui. Com. Hort, Cal,, 5 (1916), No. 12, pp, 4^5-429).-- 
Data are given on some preliminary tests conducted at the California Experi¬ 
ment Station to ascertain whether the proper time for picking pears to be 
shipped may be determined by a simple chemical test The results thus far 
secured indicate that a minimum size may be of more value than a chemical 
test in deciding the time of picking. 

Efavel persimmons, J. B. Coit (Cal. Gitrogr,, 2 (1916), No. S, p. 9, fig, 1 ).— 
Some Japanese persimmons observed in California that have a small secondary 
fruit included within the primary fruit are here illustrated and described. 

The common honeybee as an agent in prune pollination, A. H. Hendrick¬ 
son (Califomi'a Sta. Bui, 274 (1916), pp. 127-182, figs. 2). —During the past three 
years the station has been conducting pollination studies with plums and prunes 
in the Santa Clara Talley. This bulletin comprises a progress report on that 
part of the project dealing with the honeybee as a factor in prune pollination. 

Because of the conflicting reports of the value of interplanting such varieties 
as the French prune and the Imperial prune, and also because of a noticeable 
lack of bees and other insects in the prune orchards of the valley during the 
blooming period, an experiment was planned in which a tent of white mosquito 
bar was placed over a pair of adjoining French and Imperial prune trees as 
nearly as possible of the same age and size. A hive of honeybees was kept 
in this tent throughout the blooming period. A similar tent inclosed a pair of 
French and Imperial prune trees, from which bees and other insects were ex¬ 
cluded throughout the blooming period. Observations were made on the set 
of fruit under these tents and also on trees of these varieties exposed to normal 
conditions. 
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The honeybees seemed to prefer the flowers of the Freneli prune and seemed 
to devote most of their attention to this variety. As a result, the French prune 
tree exposed to the bees set a much heavier crop than that of the best trees 
exposed to normal conditions, whereas the Imperial prune tree exposed to the 
bees set only a ligiit crop of fruit The French prune tree from wdiich bees were 
excluded set only a very light crop and the Imperial prune tree only a few 
scattering fruits. The experiment is to be repeated to determine, if possible, 
why the Imperial prime did not respond to pollination by the bees. 

The work thus far conducted Indicates that the French prune at least may 
be aided in setting a satisfactory crop by the presence of a large number of 
bees in tlie orchard during the blooming period. 

Inheritance in Vitis, Kxsmxjson (llift. K. Biol. Amt. Land u. Forstio., No 
15 (1914) y PP’ 29-34, figs. 4)-—Data are given on character transmission in 
crosses between a number of selected phjdloxera-resistant direct-bearing grapes 
and grafting stocks. 

The results in general show that the trend of variation for some characters 
at least is the same for crosses between species as betiveen varieties of the same 
species. Grosses between phylloxera-susceptible species yielded phylloxera-sus¬ 
ceptible offspring. Grosses between phylloxera-resistant species gave both sus¬ 
ceptible and resistant offspring, with the latter dominant. Immunity to phyl¬ 
loxera was also dominant and susceptibility recessive in the progeny of crosses 
between susceptible and resistant species. 

Portuguese varieties of vines, F. de Oastella (Jour. Dept. Agr. Yicioria, 
14 (1916), Nos. 7, pp. 39S-408; 9, pp. 565-510; 10, pp. 622-628; 11, pp. 613-68$; 
12, pp. 131-140, figs. 22). —A descriptive account of the varieties of grapes grown 
in Portugal for the production of port wdne. 

Arsenate of lead in viticulture, C. F. Mxjttelet {Ann. Falsif., 9 (1916), No. 
94-95, pp. 298-301). —^Analyses were made to determine the amounts of lead, 
copper, and arsenic in the wines, lees, and marcs of grapes sprayed with 
arsenate of lead after the formation of seeds. 

The wines contained only very slight traces of copper and arsenic and no 
lead. The lees contained per liter 500 mg. (S.5 grains per lb.) of lead, 10 mg. 
of arsenic, and traces of copper. The marc contained per kilogram of dried 
product 200 mg. (1.4 grains per pound) of lead, 0.1 mg. of arsenic, and traces 
of copper. These results indicate that the consumption of wune before the lees 
are deposited may be dangerous and that the marc should not be fed to stock. 
Generally speaking, however, the use of arsenical sprays after the seeds are 
formed does not introduce toxic metals into products of consumption that are 
prepared with care. 

Varietal standardization, L. B. Scott (Cal. Oitrogr., 2 (1916), No. 3, pp. S, 
9, fig. 1). —In this paper the author points out the need of varietal standardiza¬ 
tion for the greater development of our subtropical fruit industries, special 
attention being given to the citrus fruits, avocado, and olive. 

Four years’ experience with budded avocado trees, J. T. Whedon (Cal. 
Citrogr., 2 (1916), No. $, p. 7).—^A brief summary of results secured in Orange 
County, Cah, with 342 avocado trees, including 29 different varieties. 

[Cacao experiments, 1914-15], J. De Teeteuil (Bui Dept. Agr. Trinidad 
and Tohago, 15 (1916), No. 6, pp. 183-205, pis. 3)—This report is supplementary 
to a previous report for 1914-15 (E. S. B,, 36, p. 141), and gives the results of 
manuriai and natural yield experiments with cacao on a number of additional 
estates in Trinidad and Tobago not previously mentioned. 

Bud variation in lemons, A. D. Shamel (Cal. CUrogr., 2 (1917), No. PP* 6 , 
7, 16, figs. S; Jour. Herediig, 8 (1917), No. 2, pp. 75-Si, fig. I).—A paper on 
85476”—No. 6—17-4 
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tills subject read before the American Genetic Association in New York City 
in December, 1916, in wliicb tlie autlior points out tliat recent studies with 
lemons in California have shown bud variation to take place as in the earlier 
work with the Washington navel orange (E. S. R., 34, p. 639). Tlie records 
and observations of the lemon studies are to be published at a later date. The 
desirability of further systematic investigations of bud variations in citrus 
fruits grown in other regions and in all other plants propagated vegetatively 
is pointed out. 

Notes on oranges and lemons, H. J, Davies {Dept. Land Bee, and Agr,, 
United Fr'ov. Agra and Oudh, Bui. 38 (1916), pp. 22). —Cultural notes, with 
special reference to conditions in India, are given. 

How to fertilize olive trees, A. Rolet (Yie. Agr et Rurale, 6 {1916), No. 5S, 
pp. 474~If79, figs. 3). —Suggestions on fertilizing olive trees, with fertilizer for¬ 
mulas recommended by different authorities, are presented. 

Manganese as a cause of the depression of the assimilation of iron by 
pineapple plants, M. O. Johnson {Jour. Indus, and Engin. Chem., 9 {1917), No. 
1, pp. 47-49, fig. 1). —A summarized account of experiments which will be given 
in fuller detail in a publication of the Hawaii Experiment Station. 

In continuation of the investigations by Wilcox and Kelley (B. S. R., 27, p. 
842), showing the detrimental effects of manganese in pineapple soils in Ha¬ 
waii, the author finds that the manganese of the highly manganiferous soils of 
the island of Oahu is nearly, if not all, in the dioxid form, and that the toxic 
effect observed on pineapple plants is due to a depression in the assimilation of 
iron. Pineapple plants have recovered from the toxic effects of manganese 
when supplied wnth iron through the leaves by means of sprays. A commer¬ 
cially successful treatment has been worked out and the profitable utilization 
of these highly manganiferous soils seems assured. 

Soil management in cinchona culture, P. van Leersum {Grondbewerking 
Ul de KimcuUmir. Burabaya, Jam: Nederland.-Ind. Landh. Syjid., 1916, pp. 
13). —A paper introducing themes for discussion at the Dutch India Soil Con¬ 
gress at Djokja, in October, 1916. Some comparative data are given showing 
the beneficial results of intensive culture in growing cinchona. 

The cultivation of belladonna in California, A, Schneider {Califomla Bta. 
Bui. 275 (1916), pp. 135-160, figs. 12) .—This bulletin gives directions for growing 
belladonna based upon numerous field tests, many of which were on a com¬ 
mercial scale, conducted under the direction of the station. The California 
and other American cultural experiments with belladonna are summarized and 
the plant is considered with reference to climatic and soil requirements, seed 
germination and care of the seedlings, transplanting seedlings and crown 
cuttings, care of the crop, harvesting, preparation for market, yields, and field 
enemies of belladonna. Data are also given relative to the alkaloidal yield of 
belladonna of different ages, together with suggestions for increasing the 
alkaloidal contents of the plants. 

Possibility of the commercial production of lemon-grass oil in the United 
States, S. O. Hood {U. B. Dept. Agr. Bui. 44^ (1917), pp. 12, figs. 3). —This bulle¬ 
tin combines directions for growing lemon grass {Cymbopogon citratm) and the 
production of oil with the results of experiments conducted by the Bureau of 
Plant Industry in central Florida during the past eight years in which field 
tests were made with 13 varieties secured from 8 different parts of the world. 

Consideration Is given to the soil and climatic requirements of lemon grass, 
propagation, fertilizers and cultivation, harvesting, distillation, varieties, factors 
affecting the yield and citral content of lemon-grass oil, solubility of lemon- 
grass oil in alcohol, and commercial possibilities. The experiments as a whole 
indicate that the production of lemon-grass oil would not be profitable If all 
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overhead charges for the distillation plant were placed against this crop alone. 
It is believed, however, that if grown in connection wdth other volatile oil plants^ 
thus prolonging the distilling season, this crop will yield returns comparing 
favorably with other crops grown on the same type of land. 

What science has done and will do for fioricnlture, E. A. White (Oard. 
Chron. Amer., 21 (1917), No. 1, pp. 11-1^). —^An abstract of a lecture in which 
the author reviews some of the scientific contributions to the development of 
ornamental plant pi’oduction. 

FOEESTEY. 

Eighth annual report of the state forester.—Eorestry in Vermont, A, F, 
Ha\ves (Alin. Rpt. State Forester Vt., 8 (1916), pp. pis. 3). —^Tliis report out¬ 
lines forest planting operations in the State and gives an account of activities 
at the state nurseries and on the various state forests, inclucling data on the 
white pine blister rust inspection for 1916 and a financial statement for the 
year. A report on forest fires for 1915 by E. M. Eoss and a note by B. A. 
Chandler on the assistance rendered to private owners in the close utilization 
of forests are also included. 

Progress report of the Forest Beseat*ch Institute for the year 1915—16, 
B. B, OsMASTON (Rpt Forest Research hist. IDchra Dun], 1915-16, pp. 21 ).— 
A brief progress report of the investigation and research work of the institute 
dealing with silviculture and working plans and with forest botany, economy, 
zoology, and chemistry. Lists of forest publications issued since the establish¬ 
ment of the Forest Eesearch Institute are appended. 

The trees of Vermont, G. P. Buens and C. H. Otis (Ver^nonf Sta. Bui. 194 
(1916), pp. 3-244i P'^s. 9, figs. 507). —^A classification with popular descriptions 
of the trees of Vermont, and comprising a revision of Bulletin 73 of the Ver¬ 
mont Station (E. S. E., 12, p. 153) in which considerable material published 
by Otis elsewhere (E. S, E., 29, p. 43) has been adapted in somewdiat revised 
form to Vermont conditions. The bulletin is intended primarily for the use 
of pupils in public schools and of persons not especially trained in botany. 

The vegetation of the New Jersey pine barrens, J. W, Haeshbesges 
delphia: Christopher Soicer Co., 1916, pp. XI'FS29 pis. 2, figs. 283). —^A descrip¬ 
tive account of the pine-barren vegetation of the coastal plain of New Jersey 
from the phytogeographic and ecologic aspects. The subject matter is based 
upon observations and research work which have been in progress for a period 
of at least 25 years. 

The sandalwoods of Hawaii,—A revision of the Hawaiian species of the 
genus Santalum, J. F. Book (Bd. Comrs. Agr. and Forestrij Satoaii, Bot. Bui. 
5 (1916), pp. 45, figs. 13). —^A key with botanical descriptions is given of nine 
species and two varieties of sandalwood, native to Hawaii. 

The conifers and tasads of Japan, E. H. Wilson {Pu 1)S. Arnold Arboretum 
No. 8 (1916), pp. XIA-Bl, pis. 59). —^A descriptive account with illustrations and 
a full synonymy of difierent species and varieties of the conifers and taxads 
of Japan, including references to the principal literature on the subject. 

Indian timbers used in engineering construction, B. S. Peakson (Trans. 
Intemat. Engin. Cong., 1915, Materials for Engm. Construct., pp. 15). —^A paper 
presented at the International Engineering Congress at San Francisco in Septem¬ 
ber, 1915. It briefly describes the principal timber species of India with 
reference to their distribution, growth, physical and mechanical properties, uses, 
yield, and prices; summarizes w^hat is being done to maintain the supply of 
timber; and reviews the economic position of the timber trade in India. 
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Experimental notes on the bitter oak, E. FEUnAiii {Bol. Qiiind. Soc. Agn 
I tat, 21 (1916), No. 24, pp. 678-681 ).—The author calls attention to the im¬ 
portance of securing data on the growth of Italian trees, and presents diameter, 
height, and volume measurements of 22 bitter oak trees ranging in age from 39 
to 97 years. 

G-iitta-perclia, B, H. P. Babnakd (Agr. But Fed. Malay States, $ (1916), No. 
2, pp. 25~S7).—Aii account of gutta-percha-yielding trees with reference to their 
botany, general distribution, and distribution in the Federated Malay States, 
including also considerations relative to methods of extracting gutta-percha, 
yield, cost of tapping, cultivation, improvement of natural gutta-percha forests, 
and pests. Tabular data are given showing the yield of clean gutta from a 
number of trees that have been tapped four times during the period 1909 
to 1915. 


BISEASES OF PLANTS. 

Laboratory outlines in plant pathology, H. H. Whetzel, L. R. Heslek, 0. T. 
Guegoey, and W. H. Rankin (Ithaca, N . Y.: Authors, 1916, pp. 207). — ^The out¬ 
lines given are those used at Cornell University, no attempt having been made 
to adapt them for use at other institutions. Instructors are expected to select 
materials suitable for their courses. The sequence of procedure is essentially 
the same in all exercises, and its mastery should result in the student’s ac¬ 
quiring habits of orderly and logical investigation. The authors express the 
hope that the grouping of the diseases studied will direct attention from the 
dominance of systematic mycology and turn it to the more logical classification 
and study of plant diseases based on pathological phenomena. 

Diseases of cultivated plants and trees, G. Massee (Neiv York: The Mac¬ 
millan Co., 1915, 2. ed., pp. XII+602+16, figs. 173).—The new matter contained 
in this book is embraced in a supplement to the original edition (E. S. B., 24, p. 
44). Descriptions are given of 20 or more diseases that have made their appear¬ 
ance or assumed economic importance since the earlier publication. 

Report of committee on fungus diseases, T. F. Manns (Tram. Peninsula 
Hart. Soc. IDet}, 28 (1915), pp. 52-63). —This is a condensed account of insect 
injury during 1914, also of plant diseases and of measures for their control, 
including a plant disease survey, the results of which are discussed. 

Report of committee on fungus diseases, T, F. 1!i-Ianns (Tram. Peninsula 
Hort. Soc. IDet], 29 (1916), pp. 58-64). —^Like the above report for the previous 
year, this deals partly with the prevalence, progress, and control of plant 
diseases in other sections of the country, but more particularly with diseases 
and contributing or opposing factors and results in and near Delaware. Some 
prevalent diseases of the season are briefly reported on in connection wnth 
the plants affected thereby. 

Cooperation in the investigation and control of plant diseases, K. F. Kee- 
eehman (Ads. in Mem. F. Y. Bot. Gard., 6 (1916), p. 517). —This is an argument 
for closer cooperation between specialists studying plant diseases, on the one hand, 
and Federal, State, and local oflaeials on the other, in order to secure quicker 
diffusion of knowledge regarding plant diseases and earlier and more effective 
employment of agencies for their prevention or control. 

[Plant diseases in Barbados], J. B. Bovell and J. S. Dash (Rpt. Dept. Agr. 
Barbados, 1914-15, pp. 20-25, 4^f 44) •—^This portion of the annual report in¬ 
cludes, among other data presented and discussed, a tabular account of the 
proportion of disease in the cotton hybrids under cultivation during 1910 to 1915 
and a similar account of the prevalence of fungus diseases in cotton from the 



1917] 


DISEASES OE FLAHm 


541 


experimental plats at S^mmervale during the seasons 1913-14 and 1914-15. Be- 
scriptive and other data regarding the cotton varieties employed are included. 

The root disease of sugar cane, due to Marasmius saccliart, was noted on one 
estate in 1914,- but the use of resistant varieties has in recent years helped to 
lessen the amount of trouble from this source. TliieJainopsis par adorn {T. etlm- 
ceMctis) was troublesome on some estates, experiment proving the necessity of 
properly making up the Bordeaux mixture for use in this connection. Colleto- 
tricJium falcatum was not severe during the season. 

Late cottons were badly affected with black arm, angular leaf spot, and bac- 
terial boll disease, all due to Bacterhmi malvacearum. Losses from anthracnose 
(Olomerella gossppii) were comparatively slight. 

The GloGosporium dieback of cassava was again prevalent in some districts, 
and some plants at Godrington suffered considerably from a bacterial leaf dis¬ 
ease. Tams were affected by a blackening fungus on the stems and leaves, the 
spore measurements of which agree closely with those of G. pestis. 

Grapes affected with anthracnose (G. ampelopliagum) were noted, the stems 
also being attacked. Leaves of gi*ape growing in an unsuitable situation 
showed the presence of vine rust (Uredo vitis ), also of a species of Gercospora, 
possibly 0. viticola. 

Young mango trees were attacked by Q. mangiferm, which blackened the shoots 
and portions of the young stems. Sorghum leaves showing rust were found to 
bear Puccmia purpurea and the rust parasite Darluca filum. A leaf spot as¬ 
sociated with Glcoosporkim sp. was observed to cause considerable injury to 
PitJiecolohimi unguis-cati. Some palms of the genus Phoenix were found to be 
affected with Graphiota pliceniois. 

Annual report for 1915 of the botanist, E. H. Biffen {Jour. Roy. Agr. Boc. 
England, 76 (,1915), pp. 809-313 ).—^This report deals with tests of seeds; identi¬ 
fication of weeds, grasses, and cereals; rapelike sports among swedes and 
cryptogamic plant diseases, these last including potato-leaf curl and tuber wet 
rot; a rust and a bacterial disease of mangold; club root of swedes and cabbage; 
mildew in oats, vegetable marrow, and parsnips; blindness in barley and wheat; 
wheat bunt; alfalfa sickness; mildew on apple, peach, and gooseberry; pear scab; 
apple canker; plum silver leaf; Botrytis on lettuce; and minor diseases of 
ornamental plants, 

Leptospha'ria culmifraga is claimed to produce brittleness of wheat stems near 
the ground level. Bporidesmiiim solani varians appears to be somewhat com¬ 
mon, causing a leaf spot of early potatoes, but to be controllable by the timely 
use of Bordeaux mixture. 

Hydrogen ion concentration and natural immunity in plants, R. J. Wagneb 
(Gentbl, Bakt. lete.J, 2. AM., 44 {1916), To. 24~^6, pp. 708-719, fig%. 7).—pre¬ 
liminary account is given of studies with Slmpis alba, Brassiea oleifera, Bmiper- 
M^mmi hausmamiii, and Bolamim tuberosum. 

It is stated that the variation of hydrogen ion concentration in plant tissues 
is a phenomenon of reaction to the injection of pathogenic bacteria. The course 
and end results are related to the susceptibility of the plant in question and to 
the character of the disease as acute or chronic. 

Crown gall or plant cancer, G. O. Smith {Mo. Bui. Gom. Sort. Cal., 5 (1916), 
Wo. 6, pp. 201-211, figs. 3). —^This is a somewhat general discussion of the mw 
almost world-wide crown gall organism. Bacterium tuniefadens, and its degi'ee 
of attack and other relations to the large number of plants which it can infect 
either naturally or artificially. 

It is believed that the soils of California are often naturally infected with 
the crown gall organism, especially in case of those that were formerly wooded 
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or used for the growing of stone fruits. The organism is thoiiglit to he entirely 
a wound parasite. 

Resistant stock is regarded as the most hopeful means of control, several 
varieties of plum being on trial in this connection. Rigid inspection before 
planting in the fall and again after the active spring growth sets in is regarded 
as very important. Tree surgery is considered as on the whole so uncertain 
and unsatisfactory as to be impracticable. 

North American species of Allodus, 0. B. Oeton {Mem. W, Y. Bot Gard., 
6 (1916), pp. 173-208 ).—This account deals with the genetic and host relation¬ 
ships, life history, and classification of the genus Allodus, the hosts of which 
are said to number seven monocotyledonous and 40 dicotyledonous species dis¬ 
tributed among 21 families representing 14 orders. 

Some species of Nummularia common in Indiana, 0. B. O’Neal (Proc. Ifid. 
Acad. 8oL, 1914, PP- 233-249, figs. 15). —Results are given of the examination 
of five species of Nummularia found at points in Indiana and elsewdaere, only 
one of these, F. discreta, being regarded as of much economic importance. 

The gemis Bosellinia in Indiana, G. B. Ramsey (Proc. Ind. Acad. ScL, 1914, 
pp. 251-265, figs. 9). —A brief account is included of eight species of Bosellinia 
said to be destructive to living plants mentioned in this connection. 

Correlation of certain long-cycled and short-cycled rusts, H. G. Tkavelbee 
{Proc. Ind. Acad. Bci., 1914, PP - 231-234)- —^The author has made a study of 
several species of Puccinia and furnishes a short list of combinations which are 
regarded as good correlations. It is thought that the possibilities of correlation 
studies are very numerous and that the practical application of the knowledge 
so gained will be made along the lines of culture work, especially in forecasting 
the alternate host plants of unconnected secial or telial forms. 

Continuous rust propagation without sexual reproduction, C. A. Ludwiq 
(Proc. Ind, Acad. BcL, 1914, PP - 219-230). —^The author, presenting data obtained 
largely from contributions of other investigators, concludes that a good many 
rusts can pass the winter and propagate themselves for a long time, if not 
indefinitely, maintaining a high degree of vigor without employing the sexual 
mode of reproduction. 

Cereal diseases and pests, B. Riehm (Ce^itU. Baht, 2. Aht., 44 (1915), 

Wo. 14 -I 6 , PP - 3S5-407). —^This is a review of contributions by various authors 
during 1914 regarding injuries done to cereal crops by animal and vegetable 
parasites and by agencies not parasitic in character, about 124 titles being 
listed. 

Cereal rusts In subtropical South America, G. Gassxer {Cmthl. Baht, [etc.}, 
2. A6t., 44 (1916), Wo. 9-13, pp. S05-SS1). —^This is a study of the more common 
rusts .affecting economic gi-ains in the La Plata region at ten developmental 
stages of the plants, as carried out at periods during 1907 to 1910. The account 
includes also a discussion of climatic conditions in this region, the observed 
forms and specialisations of the rusts, and their relations to particular varieties 
of the different grains. 

The dependence of cereal rusts upon the development stage of the host 
plant and upon external factors, G. Gassnee (Centbl. Baht, [etc.}, 2. AM., 44 
(1915), Wo. 17-23, pp. 512-617). —^This is a further report on the study above 
noted. It deals in considerable detail with the direct and indirect influence of cli¬ 
mate, soil, and other factors as related to rust attack, and with the significance 
In this connection of developmental stages of different portions of the plants. 

Oat smut in Indiana, F. J. Pipal (Proc. Ind, Acad. BM., 1914, PP-191-196).— 
While oat plants from fields of different counties In Indiana, sown with seed that 
had not been treated, showed proportions ranging from 11 to over 20 per cent of 
smut infection, the proportion was reduced to an average of about 0.3 per cent 
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by the use of the formaldehyde treatment, which Is shown to be both simple and 
inexpensive. One pint of formaldehyde is added to 50 gal. of water, and the 
seed are thoroughly moistened by constant stirring, spread out to dry* and sown 
as soon as they will run through the drill, or dried more thoroughly if sowing is to 
be postponed. 

Leaf smut of timothy, G. A. Osnes (New York Cornell 8ta. Bui. $81 {1916), 
pp. 187-2S0 pi i, figs. 14) >—The leaf smut of timothy due to Ustihigo striw- 
forwAS, which also occurs on a large number of other grasses, is described. This 
fungus is of economic importance through its reduction of the yield of hay and 
of seed. The symptoms of the disease, its etiology, and pathology are described, 
after which an account is given of the effect of seed treatment by means of for¬ 
maldehyde, hot water, and copper sulphate solutions. The results, while not con¬ 
clusive, are considered to point strongly to the probability that the disease may 
be controlled by treating the seed with hot water. 

A bibliography is appended. 

Plant diseases affecting alfalfa, L. B. Melchees (Quart. Bpt. Kans. Bd. 
Agr., 35 (1916), No. 138, pp. 339So3, figs. 19 ).—Brief popular accounts are given 
of a number of diseases occurring on alfalfa in Kansas, the diseases being grouped 
according to their causes as parasitic or nonparasltic. In the first group the 
author describes dodder, leaf rust, leaf spots, bacterial stem blight, violet root 
rot, downy mildew, and a Phoma stem disease. In the second group accounts are 
given of a stem-cracking disease and yellow top of alfalfa. 

In addition to the diseases enumerated, brief accounts are given of brown root 
rot, crowm wart, and root knot, parasitic diseases which are not yet known to 
occur in the State. 

Alfalfa crown wart in the western United States, B, McKee (Jour. Amer. 
8oo. Agron., 8 (1916), No. 4f PP^ 244-^4 ^}-—Discussing the life history and dis¬ 
tribution of Urophlyotis alfalfm, the author states that the question whether or 
not this fungus is endemic in the western United States has not yet been settled. 
Alfalfa plants grown in 1910 from seed imported from Peru, where the disease is 
known to exist, had considerable crown wart in 1914. Plants, apparently 
healthy, of MeMoago falcata, originating at Highmore, S. Dak., and growm in 
1914 and 1915 on gi'ound that had never before grown alfalfa, showed a few well- 
developed galls of the crown wart. In this case it is thought that the farm im¬ 
plements may have carried the infection from other plants at the station. 

Observations made in the Sacramento Valley are considered to show that the 
crown wart decreases the yield of hay and shortens the life of the plants. It 
occurs on light, sandy, and peat soils almost or quite as abundantly as on 
heavier soils, but is more abundant on overflowed than on higher lands. In this 
region the fungus is in its active stage of growth during the latter part of winter, 
spring, and early summer, the galls drying and disintegi‘ating early in July. The 
disease is thought to be more abundant and widespread in the western United 
States than is commonly supposed. 

A new disease of beets in northeni Prance, B. MifeOE (Vie Agr. et Rurale, 
5 (1915), No. 19, p. 341 f fig. 1 ).—^A description is given of a beet disease which 
appeared In 1915 in northern France. It is characterized by orange-colored spots, 
irregular swellings, and distortion of the foliage. The old leaves are the first to 
show alteration, which is associated with more or less retardation and abnor¬ 
mality of development in other parts of the plant. The trouble is thought to be 
clue to physiological causes. 

Is cucumber mosaic carried by seed? J, A. McCuntock (Sdeme, %. ser., 
44 (1916), No. 1144 , pp. 786, 787).—The author presents evidence which seems to 
show that the cucumber mosaic, or white pickle, disease is carried by seed. 
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Peanut mosaic, X A. McClintock (Science, n. ser,, 45 (1917), No. 1150, pp. 
47 , 48).—The author reports having observed in a peanut field a pUint one shoot 
of which bore mottled leaves. This plant was transferred to a greenhouse, and 
at the same time mature pods from it w^ere planted to determine whether the 
mosaic would be transmitted, but thus far there is no indication that the trouble 
is carried by the seed. Attempts to produce mosaic by inoculation, as well as 
other tests to determine its infectious nature, have given negative results. 

Pungus parasites of the pigeon pea, E. Uxngel [Lavoiira; Bol. Soc. Nac. 
Agr. [Bra^sU], 18 (1914), No. 1-4, PP- 5~18, pis. 3 ).—This information, which 
lias been noted previously from another source (E. S. R., 34, p. 52), is here given 
in both Portuguese and French. 

A contribution to our knowledge of silver scurf (Spondylocladium atro- 
Tirens) of the white potato, X X Taubenhatjs (Mem. N. Y. Bot. 0(ird., 6 
(1916), pp. 549-560, pis. S ).—It is claimed that 8f. atrovirens, which is carried 
by seed or soil, is the cause of the disease of white potato known as silver scurf. 
This fungus is not causally connected with Plielloniyces sclerotiopliorm, which 
appears to be a saprophyte or very weak parasite. It is stated that the genus 
Phellomyces is not valid, the fungus really belonging to Colletotrichum, and P. 
sclerotiophorus being identical with C. solanicolum and Vermictilaria atramen- 
taria. It has accordingly been designated as C. atr anient avium. 

The sweet potato “ soil rot or “ pox,” a slime mold disease, J. A. Elliott 
(Delaware Sta. Bui. II 4 (1916), pp. 2-25, figs. 22 ).—For several years wmrk has 
been in progress on the cause and means of control of a disease of sweet potato 
knowm as soil rot or pox. The author, in the present publication, gives an ac¬ 
count of laboratory studies and field observations of this disease, which he 
reports is due to a slime mold and not to Acrocystis batatw, as previously 
claimed (E. S. R., 2, p. 416). The organism causing the disease is described 
under the name Gystospora hatata n. g. and sp., and its life history and cytology 
are reported at length. 

The sweet potato “ soil rot ” or “ pox ” organism, X A. Elliott (Science, n, 
ser., 4 ^ (1916), No. 1142, pp. 709, 710). — A. preliminary account is given of the 
Bweet potato soil rot or pox (see above). 

Tree wounds and diseases, their prevention and treatment, A. D. Websteb 
(London: Williams d Norgate, 1916, pp. XX+215, pis. S2, figs. 9 ).—^This book 
deals in a general way with the treatment of tree W'Ounds and diseases, the 
information being based on the author’s practical work and observation. The 
author discusses the management of decaying trees, treatment of hollow trunks, 
supporting heavy and diseased branches, treatment of injuries from various 
causes, such as the adverse influence of soil or atmosphere, fungi, insects, etc., 
the prevention of diseases, and accidents and diseases to which trees are liable, 
A special chapter is given on fruit trees and their enemies. 

Sun scald of fruit trees, a type of winter injury, A. J. Mix {New York Cor¬ 
nell Sta. Bui. 382 (1916), pp. 235-284, pis. 2, figs. 2).—A description is given of 
the winter injury to fruit trees commonly known as sun scald, in which the 
sun-exposed side of the trunk is affected. Two other types of injury somewhat 
related to sun scald are crotch injury and crown injury, or crown rot, both of 
which are discussed in connection with sun. scald. In the author’s experiments, 
artificial freezing and thawing at various temperatures were resorted to, their 
effect on the cambium being noted. 

Sun scald injury is considered due to direct freezing to death of tissues 
through an increased tenderness of the tissue on the sunny side of the trunk in 
late winter or through a rapid temperature fall which causes the killing of the 
tissues on the sunny side of the tree at a higher temperature. Both of these 



1917] 


BISEASES OF PLAjSTTB. 


545 


factors may be eonceraecl in tiie injury. Sun scald is considered to be a late 
winter injury, as distinguisbed from crown rot, wliicli is perhaps an early 
wdnter injury. Sun scald is, therefore, not induced by late growtli or an 
iinripeiied condition of the tree in the fall, while crowm rot is undoubtedly due 
to this condition. 

As a result of experiments, the author claims that a practical method of 
controlling sun scald is to spray or paint the trunks of the trees with white¬ 
wash in the fall or early winter. This method is considered more feasible than 
shading with boards or otherwise. 

Control of pear scab, R. B. Smith (GaUfornia Sta. Circ. 157 (IBM), pp. 
figs. 5).—Suggestions are given for the control of pear scab, plowing under of 
the dead leaves and two sprayings with Bordeaux mixture as the buds are 
unfolding being recommended. As an extra precaution a third spraying, wuth 
Bordeaux mixture to which lead arsenate has been added for codling moth 
control, may be given. 

Peach scab and its control, G. W. Keitt (f7. G. Dept. Agr. Bui, 395 (1917), pp. 
36, pU. 6, figs. 6). —The results of laboratory and field investigations on peach 
scab, due to Cladosporium carpophilum, and its control are given. Peach scab 
is said to occur in practically every important peach-growing district in the 
United States east of the Rocky Mountains, and its presence has also been 
recorded in Canada, Europe, Australia, and South Africa, The characteristics 
of the disease are given, and the life history of the organism is described. 

Inoculation experiments with single spore strains of the fungus from the 
fruit of the peach and from twigs and leaves gave typical infections in every 
case, with the exception of the leaf strain inoculated upon the fruit. Scab 
infection naturally appears shortly prior to the ripening period of the earlier 
varieties and may continue throughout the season. Primary Infection is said 
to he produced by conidia from overwintered twig lesions. The fungus over¬ 
winters in the mycelial stage on living twigs and no evidence has been found 
of any other type of overwintering that is of practical importance in the life 
history of the parasite, although it has been shown that the mycelium may 
survive the winter on fallen fruit and twigs. The varying resistance of dif¬ 
ferent varieties of peaches to scab is pointed out, and as a result of the experi¬ 
ments of the author and others, it is claimed that it may be satisfactorily 
controlled by spraying wuth self-boiled lime-sulphur or with finely divided 
wettable sulphur. 

Grape antliracnose in America, G. L. Sheae {Off. Rpt. Bess. Internat. Gong. 
Vit.y 1915, pp. 111-117, figs. 4 )^—The author states that while grape anthracnose 
due to BpMcelonia ampeUnum has apparently not been found on wild grape¬ 
vines native to this country, it is knowm to attack varieties derived from our 
native species. A resemblance noted between the anthracnose fungus of the 
grape and that of some species of Rubus has suggested the possibility of a close 
relation or identity of the. causal organisms, which is to he investigated. 

The unpleasant features of the iron sulphate and sulphuric acid treatment 
are said to be obviated by the use of the effective combined lime-sulphur and 
Bordeaux mixture treatment which has been worked out by Hawkins (E. S. R., 
28, p. 649). This proved to he successful when used in, connection with removal 
of diseased material. 

Studies on Plasmopara viticola (downy mildew of grapes), C. T. Gkeooet 
{Off. Bpt Bess. Intemat Gong. Vit.f 1915, pp. 1B6-150, figs. 37). —^This is an 
account of studies by the author and by others on the various phases of develop¬ 
ment of P. vitieola, including the pathological histologj^ and physiology and 
circumstances determining resistance or susceptibility to downy mildew. 
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Downy mildew on direct bearers, S. Obiedoff, J. Baqueeo, and D. V. 
Pehlivanoglotj {Ami. Ecole NaL Agr, AloiiipclUer, m ser., .U (1915), No. 4, pp. 
2S2~-S2B, figs. 2). —The authors have made very extensive observations regarding 
the degree of mildew attack on direct bearer vines of several species and 
numerous varieties in the collection of the School of Agriculture at Mont¬ 
pellier. The results are tabulated and discussed at greater length than in the 
account previously noted (B. S. R., 35, p. 352). It is admitted that no ideal 
direct producer uniting the comparatively high but not complete reslstancG 
shown by American vines with the flavor of product and adaptability character¬ 
ising French vines has been found to exist in that collection. 

Variations in the resistance of grape to downy mildew, L. Ravaz and S. 
Obiedoff {Ann. Ecole Nat. Agr. MontpelUer, n. ser., 14 {1915), No, 4, Prog. Ag 7 \ 
et Vit. (Ed. VEsPCentre), S7 {1916), No. 19, pp. 441-W, figs. 6 , pp. 255-268, figs. 
6 ). —Having observed a more marked attack on grape blooms than on peduncle^, 
the authors made a study of the numbers of stomata, supposedly the onlj 
points of invasion by the fungus. 

The stomata w^ere found to be more numerous in the case of the more resistant 
American vines. Stomatal numbers are considered to be unimportant as a 
factor determining susceptibility to mildew attack, which appears to depend 
upon conditions within the tissues themselves. 

Powdery mildew of grapes and its control in the United States, D. Reddick 
and F. E, Gladwin (Off. Bpt. Eess. Internat Cong. Tit., 1915, pp. 117-125). — 
This paper relates mainly to experience during 1911 to 1914 with fungicides 
differing in form, composition, and mode of application in the grape belt in 
Chautauqua County, N. Y. The tests with powdered sulphur yielded results 
which were inconclusive, necessitating their repetition with modifications. 

Leaf spots on vines, W. H. Dobson {Card. Cliron., 8 . ser., 59 (1916), No. 1584, 
p. 267). — Discussing in a preliminary note the work of previous experimenters 
in connection with his own recent work on leaf spot of grapevines, the author 
concludes that boron in the soil is probably the cause of the disease. 

Chlorosis of pineapples induced by manganese and carbonate of lime, P. L. 
Gile (Science, n. ser., 44 (1916), No. 1146, pp. 855-857 ).—^Attention is called to 
experiments carried out by M, O. Johnson, of the Hawaii Experiment Station, 
for the control of chlorosis of pineapples on highly manganiferous soils by 
spraying the leaves with ferrous sulphate. The author points out difl-erenees 
between this form of chlorosis and that described by him in Porto Rico as In¬ 
duced by carbonate of lime (E. S. R., 26, p. 121). These differences lead him 
to believe that the manganese chlorosis may be due in part to a deficiency of 
iron in the plant caused by the action of manganese in the plant or in the soil, 
and in part to a direct toxic e^ect of manganese, while the lime-induced 
chlorosis is supposedly caused by a lack of iron in the plant clue to carbonate 
of lime’s diminishing the availability of iron in the soil. It is stated that these 
two kinds of chlorosis may be found essentially tlie same, except for certain 
secondary effects produced by an undue absorption of manganese. 

The causes of imnecessary decay in lemons, R, L. Wniiis (Mo. Bui. Com, 
Eori. Cal., 5 (1916), No. 6 , pp. 218-216 ).—^This is a discussion of experiences in 
the growing, picking, and packing of lemons with reference to losses from 
diseases due to injury and from infection in the soil. Emphasis is placed on 
a strict organization of the work with a view to locating and minimizing injury 
to the fruit. 

Overwintering of Oidium parasitic on Photinia senulata, V. Peolion (Atti 
R.Ac€ad. Lincei, Emd* €1. Bci. Fis., Mat. e Nat., 5. ser., 25 (IBM), I, No. 5, pp. 
841 , 842). — A brief account is given of a fungus described in part which, in 
the conidial stage here noted as parasitic on P. serrulata, presents considerable 
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analogy with. 0 . farimmm. The mycelium appears to winter in the host, adding 
another example of this adaptive device to those previously noted fey others, 
more recently by Meilius (E. S. It., 34, p. 154). 

An Oidium mildew on carnations, W. -B. jMeucee {Jour. Boy. Sort. Soc., 4^ 
(1915), Bo. 2, pp. 227-229, fig. 1). —fungus noted in 1914 as causing a mildew 
on carnations and said to be a member of the Erysipliacere has not yet been 
fully identified. 

A spray which is said to control the disease is made up for keeping in stock 
by mixing 1.75 lbs. of crystallized copper sulphate and 1 qt. of strong ammonia 
with 2.5 gal. of water. Before using, each pint of this is to be diluted Avith 8 
gal. of Avater. 

Lime-sulpimr, though effective as a fungicide, injures the appearance of the 
plants. 

The biology of IJredinege on G-eraninm, Gina Jacob {CeMthl. BaM. [eic.], 2. 
AM., Ji4 {191B), No. 17-23, pp. 617-658, figs. 7). —^Details of a study are given 
relating chiefly to the biology of the species of Puccinia and Uromyces on 
Geranium and Polygonum. 

A new leaf spot of Viola cucullata, H. W. Andeeson (Proc. Ind. Acad. Bci.f 
1914, pp. 187-190). —A preliminary report is made on a leaf spot of T. cucullata 
belleA’ed to be caused by a Colletotrichum, not previously noted in this connec¬ 
tion, but probably identical with that occurring on Y. rotiindlfoUa. 

The control of damping-off of coniferous seedlings, G. Haetley and R. G. 
PiEBCE (D. /S'. Dept. Agr. Bui. 4^3 {1917), pp. 32, pis. 2, fig. 1). —^Accounts are 
given of experiments for the control of damping-off of coniferous seedlings due 
to various fungi, among them Pytlinim debargafium, Fusarium moniliforme, 
and Corticium m-gum solani. 

Experiments for the control of loss due to damping-off are reported from a 
number of Forest Service nurseries and elsoAvhere, in which various methods 
of soil disinfection w^ere tested. Of the many methods tested, treatments with 
sulphuric acid, copper sulphate, zinc chlorid, and formaldehyde have proved 
most satisfactory, but the different disinfectants behaved quite differently at 
different nurseries. On the whole, dilute sulphuric acid has given the best 
results. Heat disinfection has been only partially effective. In some soils 
formaldehyde was found to kill dormant seed, while the other chemicals men¬ 
tioned caused in some nurseries the death-of the root tips of the germinating 
seedlings. Sulphuric acid as a disinfectant has in some cases resulted in a 
marked increase in the late season growth of pine seedlings. 

Parch blight on Douglas nr in the Pacific Northwest, T. T. Mungee {Plant 
World, 19 {1916), No. 2, pp. 46, —A description is given of an injury to the 

foliage of Douglas fir trees at points in Oregon and Washington. This appears 
serious in spring in case of isolated trees of all ages on the eastern edges of 
groves and is ascribed to exposure of these trees to the drying Chinook winds 
at the time of the year when they are least able to Avithstand the parching 
influence of these winds. The injury is most severe on the so-called coast 
form of the Douglas fir, No permanent effects of this scorching are noted 
other than perhaps certain deficiencies of development on the most exposed 
sides of the trees. This form of injury is said to be analogous to the winter 
Injury of white pine in Maine, as described by Morse (E. S. R., 21, p. 144). 
Parch blight is suggested as an expressive and distinguishing name for this 
injury. 

The alternate hosts of the white pine blister rust, L. R, Geose {Amer. For-- 
estry, 22 {1916), No. 272, pp. 469-471, figs. 18). —Brief descriptions are given 
of the wild or cultivated currant and gooseberry, aHernate hosts of the white 
pine blister rust. Species named as of particular importance in this connection 
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are Bihcs eynosbati, R. hirieXlum (or R. oxyacantJioules), R, prostrafmn {R. 
fflandiilmnni), R. americwmim [R. floridum), R. iriste, R. lacustre^ and R. 
rotiiiulifolium. Maps are given to show the approximate range of each of 
these species in the Northeastern States and neighboring parts of Canada. 
Other native species are said to occur elsewhere, 70 out of a total of 120 species 
and subspecies being found in the United States, generally in the neighborhood 
of the five-leaved pines. 

[The white pine blister rust situation], P. Spaulding (Amer. Forestry, 22 
(1916), Nos, 266, pp, 97, 98, fig- i; 267, pp, 137,138, fig, 1 ),—This information has 
already been noted (E. S. E., 35, p. 551). 

White pines of Lenox menaced (Amer, Forestry, 22 [1916), No. 272, pp, 472, 
473, fig. 1 ).—^This is a brief account of the appearance, spread, and effects of 
blister rust among the noted white pines of Lenox, IMass., and of efforts now 
being made for control of the disease. In May and lime of 1916 it was found 
to have attacked many white pines of all sizes and ages in this region, some 
trees having branches infected 60 or 70 ft. above the ground. Late in May 
the early summer stages of the blister rust appeared on currant and gooseberry 
leaves and the late summer form, which infects pine trees in the fall, was 
found late in June. 

Conditions near Ipswich, Mass., have shown that there is no hope for the 
W’hite pine trees that have been long exposed to the infecting spores from 
neighboring currant and gooseberry bushes. 

Endothia parasitica and related species, 0, L. Sheae, N. B. Stevens, and 
Buby J. Tillee {U. S, Dept. Agr. Bui. 380 (1917), pp. 82, pis. 23, figs. 5 ).—This 
bulletin gives an account of the taxonomy, morphology and development, and 
physiology of FJ. parasitica, the cause of the chestnut canker, an l related species 
of the organism. To determine the specific identity of the organism, a study 
was made of all authentic specimens of all the species of Endothia obtainable. 

According to the authors, the genus is divided into two sections based on 
the character of the ascospoi'es. The first section contains two species, E. 
gyrosa and E. singularis, while the second section contains four species and one 
variety, E. fiuens, E. fiuem mississippiensis, E. Imigirostris, E. tropicalls, and 
E. parasitica. The host plants of the different species are mentioned, and E. 
parasitica, which is the only species thus far found to be actively parasitic, 
is reported to occur on Acer, Carya, Castanea, Quercus, and Ehus, but is known 
to be seriously parasitic only on Castanea. The oriental species of chestnut are 
said to be more or less resistant to the attack of this j)arasite. 

A list of cited literature is appended. 

Nfotes on some South African mistletoes and their hosts, E. Maeloth and 
I. L. Deege (So. African Jour. Sci., 11 (1915), No. 10, pp. 402, 403, pi. 1; ahs. 
i% Internat. Imt. Agr. IRomeJ, Intemat. Rev. Sci. mid Pract. Agr., 7 (1916), 
No. 1, pp. 159, ISO).—The genus Viscum, comprising about 60 species in various 
parts of the world, is said to be represented in South Africa by about 12 species. 
Among those which inhabit several hosts are V. capmse, the most widely dis¬ 
tributed species, U, rotundifolium, V. oOseurum, and F. crassuke. 

F. minimum has been found only on Eupfiorhia polygona and only near Port 
Elizabeth. This plant is described as mainly an internal parasite, analogous 
in some respects to the fungi Plasmopara viticola on grape and Peronospora 
infestans on potato. It is said to require about two years to produce its first 
flowers, the fruit being much larger than the remaining portion of the plant 
' exposed to view. 

Some studies on Bordeaux mixture, B. F. Lutman (Yermont Sta. Bui. 196 
(1916), pp. S-80, pis. 4, figs. II).—The author gives the results of extensive 
studies on the fungicidal and physiological relations of Bordeaux mixture, 
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together with statements regarding the physical and chemical properties of that 
fungicide, particularly its settling, aging, preservation, etc. Notes are given 
on the efllciency of Bordeaux; powder and Bordeaux paste as compared vcith 
freshly made Bordeaux mixture. The action of the fungicide on spore germi¬ 
nation and its physical effect on various host plants, especially on potatoes, 
are described at length. In the case of the potato plant, control of flea beetle 
injury and tipburn by means of Bordeaux mixture are considered of much 
importance. The author recognizes the effect of different climates on the ac¬ 
tion of Bordeaux mixture, which, in the open fields of this station, seemed to 
have a favorable physiological effect. 

Summarizing his investigations, the author states that dilute solutions may 
be used at a considerable saving. Thorough and violent stirring Is said to 
break up the colloidal membranes, causing the mixture to settlg slowly. Sphere 
crystals are formed in a short time from the copper salts in ordinary mixtures, 
and their covering power and adliesivene.ss are much less than those of col¬ 
loidal membranes. A small quantity of cane sugar or glucose tends to preserve 
indefinitely the physical and chemical character of the fungicide. The copper 
in the thinner membranes is said to be immediately soluble and fungicidal, 
while that in the portions adjacent to the lime ixarticles gradually becomes 
soluble. The lime in the mixture is also claimed to be fungicidal. 

The action of Bordeaux mixture on the fungus spores is said to result in 
the killing of the spores, the retardation of their germination, or the putting 
forth of a short germ tube that is not likely to grow. Bordeaux mixture is 
claimed to kill largely by contact, the drip water not being highly fungicidal. 
Under field conditions this fungicide increases transpiration in freshly sprayed 
plants and increases the size of the cells, the chromatophores, and the nuclei. 
In the greenhouse or in a climate where neither tipburn, flea beetle injury, 
nor early or late blights occur, Bordeaux mixture does not seem to be either 
beneficial or harmful, but is quite unnecessary. 

A bibliography is appended. 

EHTOMOLOCJY. 

Miscellaneous notes on injurious insects, P, J. Paebott and H. E. Hodgbiiss 
iWeti) Torfc State Sta. BtiL 423 (1916), pp. S59’-387, pis. S, figs. 4 ).—These notes 
relate to the biology, economic importance, and treatment recommended for 
a number of fruit insects, which, though generally of minor importance, may 
become sufficiently numerous in occasional years to cause considerable damage, 
namely, the orchard ermine moths (Yponomeuta malimlhis and T. padellm), 
the peach leaf weevil iA7uunctis gj'amiJata), the lesser peach borer (Synan- 
thedon pictipes), the lime-tree winter moth, the gooseberry fruit worm, and 
a green fruit worm on apple (:Qraphiphora alia). 

The orchard ermine moths, an account of which by Parrott and Sclioene 
has been previously noted (E. S. B., 28, p. 557), are being introduced into the 
State in large numbers by importations of foreign-grown nursery stock, their 
infestation being largely confined to apple seedlings. Observations of the 
mining of leaves and other larval activities on apple are noted. 

The peach leaf weevil is reported to have been present in destructive num¬ 
bers during two different years in plantings of young peach trees in Niagara 
County. The opening buds and margins of unfolding leaves were eaten by the 
weevil, which deposits its eggs in clusters of from 3 to 40 in concealed situa¬ 
tions, such as the folded edges of partially-expanded leaves or In recesses 
caused by a leaf being folded upon itself. Unusual numbers of the larvjB of the 
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lesser peach borer were observed la 1907 and 1908 in one orcharcl of peach 
and plum trees at Bellona. The notes given relate to their attack^ nature of 
the injury, and habits of the species. 

The lime-tree winter inoth, which persists from year to year unnoticed in 
wmodlands, appeared in conspicuous numbers in 1912 in fruit plantings. The 
gooseberry fruit worm occasionally attacks currant idaiitations, effecting serious 
losses in fruit yields through tunneling of the berries by the larviB, which draw 
together fruit clusters and leaves by means of silken threads. Spraying with 
arsenate of lead or Paris green as the earliest webs were forming gave a large 
measure of protection from damages by the larvse. Specimens of a type of 
green fruit worm, common in one orchard, which were reared to maturity 
proved to be (r. alia. 

Some new or^rare fruit pests, F. H. Hall (Few York State Sta. Bui. 423, 
popular ed. (1916), pp. 8, figs. 10). — A. popular edition of the bulletin above noted. 

Potato insects, R. L. Webstee (loioa Sta. Bui. 155, popular ed. (1915), pp. 
3-30, figs. 35). —A popular edition of the bulletin previously noted (E .S. B,, 
33, p. 352), 

The insect fauna of Hew Jersey greenhouses, exclusive of the Coccidse, 
H, B. Weiss, (Jour, N. Y. But. Soc., 24 (1916), No. 2, pp. 144-150). —Forty-nine 
species, exclusive of the Coccida, are listed as occurring in greenhouses in 
New Jersey. 

Cacao thrlps and die-back in St Vincent (Agr. News IBarhados], 15 (1916), 
Nos. S69, pp. 206, 207; S70, pp. 222, 223). —A brief report of observations of the 
cacao thrips, and die-bach of cacao made by the entomologist and mycologist in 
St. Vincent, who found that the conditions which are responsible for an out¬ 
break of thrips in Grenada (E. S. B., 35, p. 357) have a similar effect in St 
Vincent, 

A synopsis of the genus Oxythrips, J. D. Hood (Insecutor Imcitiw Men^ 
struus, 4 (1916), No. 4-6^ PP- 57-44). 

A new Plectrothrips from Jamaica, J. D. Hood (Insecutor Inscitiw Men- 
struus, 4 (1916), No. 7-9, pp. 78S0, pi. 1). 

Check list of the Hemiptera (excepting the ApMdidse, Aleurodidse, and 
Coccidae) of America, north of Mexico, E. P. Van Dxjzee (Neio York: N. Y. 
Ent. Soc., 1916, pp. XIA-111; rev. in Psyche, 23 (1916), No. 4, pp- 128, 129; Eni. 
NetDs., 27 (1916), No. 10, pp. 474> 475).—^This check list, based upon a complete 
bibliographical and synonymical catalogue of the Hemiptera of America north 
of Mexico now in manuscript form, includes the systematic arrangement, full 
synonymy, date of each name, and general distribution of each species In addi¬ 
tion to the numbered list of forms. The list enumerates 699 genera and 2,969 
species, the Heteroptera being 465 and 1,477, respectively, and the Plomoptera, 
234 and 1,492. A list is given in the preface of new names proposed. 

The reviews are by H. M. Parshley and J. B. de la Torre Bueno, respectively, 
Remarks on Lygus invitus, with descriptions of a new species and variety 
of Bygus, H. H. Knight (Cmad. Ent., 43 (1916), No. 10, pp. 345-349, figs. 2).— 
The author reports finding that L. invitus breeds only on the elm, preferring 
always the young thrifty plants with succulent shoots. 

L. communis, here described as new to science and commonly known as the 
false tarnished plant bug, is a destructive enemy of the cultivated pear and 
Is found commonly on Cornus spp. Life history studies of this pear pest under 
the name L. imitus by Parrott and Hodgkiss have been previously noted (B. S. 
B., 30, p. 358). 

L. communis novaseotiemu n. var., which breeds abundantly on apple in Nova 
Scotia, is also described 
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Tlie asli leaf bi'^, Heoboms amoentis, E« L. Dickerson anc! H. B, Weiss 
(JotiK N, r. Ent 8oc., 24 (1916), No, //, pp, 302^06, pi. 1).— This consists of de¬ 
scriptions of the several stages of and biological notes on N, amoenus, wliich in¬ 
jures the foliage of asli trees and has a much wider distribution in New Jersey 
than previously recorded. 

Notes on cicadas from tbe United States with descriptions of several new 
species, W. T. Davis {Jour, N. Y. Ent. Soc,, 24 (1916), No. 1, pp. 42-6$, pis, 4 
figs. 9 ).—Tiie author notes lo species of which 6 are described as new to science. 

Tlie identity of Eriosoma querci, A. G. Baker {Ent. Neics, 27 {1916), No, S, 
pp. 359-366, fig. 1). — Anoecia querci, ivhich occurs on Cornus, is shown to be the 
correct name for this apbidid. The species has been found to be distinct from 
the European A. corni. 

Monarthropalpus buxi in New Jersey, H. B. Weiss {Psgclie, 23 {1916), No, 
5, pp. 154-156, pi. 1). —The European boxwood leaf miner is reported to occur 
in widely separated parts of New Jersey. 

The susceptibility of the eggs of Aphis pomi and A. avenas to hydrocyanic 
acid gas formation, W. A. Ross {Canad. Ent., 43 (1916), No. 11, p. 367). —The 
author has found that when fumigated Just before or shortly after the buds 
begin to swell the eggs of A. pomi and A. aveim, as well as the San JosS scale, 
on young trees are destroyed by hydrocyanic acid gas, 1 oz. to 100 cu. ft. 
(1:1:3), when exposed for 45 minutes. 

Notes on the Psammocharidse described by Provancher, with description of 
a new species, S. A. Rohwer {Canad. Ent., 4S {1916), No. 11, pp. S69-372). — 
Ceropales foMi from Palls Church, Va., is described as new. 

The shell-bark hickory mealy bug, A. H. Hollingee {Canad. Ent, 48 {1916), 
No. 12, pp. 411-416). —Under the name Pseudococcus jessica the author describes 
a mealy bug which occurs on hickory at Columbia, Mo. 

Contributions to the knowledge of the Dactylopiinse of Hawaii, E. M. 
Ehbhoen {Proe. Hawaii. Ent. Soc., $ {1916), No. S, pp. 231-247). —In this paper 
the author adds five genera, of which two (Phyllococcus and Nesococcus) are 
new to science, and eight new species, making a total of 25 species of Dactyl- 
opiinae for the Haw'aiian Islands. 

An investigation of the best methods of destroying lice and other body 
vermin, J. P. Kinloch {Brit Hed. Jour., No. 2892 {1916), pp. 789-792).—In 
continuing investigations previously noted (E. S, R., 34, p. 356) the author’s 
experiments have substantiated the report by Bacot (E. S. B., 36, p. 356) that 
lice do not survive immersion in boiling water. 

‘‘Several insecticidal powders have been tested, and of these N. 0. I. powder 
[naphthalin, 96 per cent; creosote, 2 per cent, and iodoform, 2 per cent] is 
the most destructive to lice. Of the three constituents of N. 0. I. powder, 
naphtlialin and creosote have each a strong insecticidal action. The insecticidal 
action of iodoform is feeble. Naphthalin appears, so far as my comparative 
tests have gone, to be the most suitable basis for use in the preparation of a 
powder destructive to lice. Commercial naphthalin is more actively insecticidal 
than pure naphthalin, and it appears that the lethal power of naphthalin for 
lice is dependent in great part on the presence of hydrocarbons and coal-tar 
derivatives other than pure naphthalin. The immediate lethal effect of creosote 
when mixed with naphthalin is less than that of some other insecticidal licjuids, 
but the longer period during which creosote continues to act more than com¬ 
pensates for the initial disadvantage. In addition to its feeble insecticidal 
activity, iodoform greatly increases the adhesiveness of N. C. I. powder for 
cloth. The inclusion of iodoform in the powder is accordingly Justified, although 
similar adhesiveness of the powder is obtainable at less cost by substituting 
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the iiiseGticidally inert but cheaper magnesium silicate for iodoform in the 
powder, 

'' The insecticidal power of naphthalin-creosote powders gradually diminislies 
when they are exposed in the open air. The moist nature of such powders 
precludes their being used successfully in perforated tins, and it has not been 
possible to dry the powders and at the same time retain the moist and 
volatile hydrocarbons and other coal-tar derivatives on which the insecticidal 
effect mainly depends.” 

Hotes on Anopliira and Mallophaga, from mammals, with, descriptions of 
four new species and a new variety of Anoplura, G. F. Feekis {Psyche, 23 
{1916), Ivo. pp. 97-120, figs. 12). —This paper Is supplementary to that pre¬ 
viously noted (E, S. Ih, 36, p. 253). 

Hotes on the feeding habits of adult Chrysopidse, L. B. Repley {Ent. Notes, 
2S {1917), No. 1, pp. 35-37). —The author’s observations of the feeding habits 
of adult Chrysopidee have led him to conclude jthat (1) adults of both sexes 
feed upon smaller, soft-bodied insects, drink wmter, and discharge solid excre¬ 
ment; (2) unfed females die of starvation, leaving a large portion of their 
eggs unlaid; and (3) females on the point of starvation eat their own eggs, 
extracting them from the abdomen as frequently as they are available. 

A new species of Exoprosopa, F. B. Cole {Ent. News, 27 {1916), No. 10, p. 
46$, fig. 1). 

A new species of Tortris of economic importance from Newfoundland, 
A. Gibsox {Camd. Ent, 4S [1916), No. 11, pp. $13-376, pi. i).—Under the name 
Tortris oleraceana the autlior describes a new lepidopteran, the larvse of which 
in July, 1915, were very destructive to cabbage on farms near St. Johns, New¬ 
foundland, and on one farm destroyed all of the first and much of the second 
plantings. 

A caterpillar on the ears of wheat, W. Sommeevillb {Jour. Ed. Agr. {Lon- 
don], 2$ (1918), No. 3, pp. 263-23S. fig. 1 ).—The caterpillar of the rustic shoulder- 
knot moth (Madena basUinea, also known as Trachea or Apamea l)asilinea) 
Is said to have caused a considerable loss of wheat on experimental plats at 
Oxford. 

Mosquitoes and man, A. H. Jennixgs {Science, n. ser., 44 (^916), No. 1128, 
pp. 201-263).—A discussion of a paper of the same title by G. S. Ludlow.^ 

New Aedes from the mountains of California, H. G. Dyar (Insecutor Bir 
scitm Memtrmis, 4 {1916), No. 7-9, pp. 80-90). 

The earliest name of the yellow fever mosquito, F. Knab {Insecutor iMciiim 
Memtrmis, 4 {1916), No. 4~6, pp. 59, 60). 

Eggs and oviposition in certain species of Mansonia, H. G. Dyae and F. 
Kxab {Imeeutor Imcitice Menstrmm, 4 {1916), No. 4-6> PP- 61-68, fig. 1). —^Tiiis 
paper includes a description of Mamonia Jmnieralis n. sp. from British Guiana. 

Mosquitoes at San Diego, California, H. G. Dyas {Imeeutor Imcitim Men- 
strum, 4 {1916}, No. 4-d, pp. 46-51). 

The March fly (Bibio abbreviatus) in grain fields and as a pest of celery, 
E. H. Steickeani) {Agr. Qaz. Canada, 3 {1916), No. 7, pp. 600-603, figs. $).— 
In the autumn of 1913 and of 1914 a large percentage of the celery plants grown 
at the Dominfon Experimental Station at Lethbridge, Alberta, "were found to 
have been damaged extensively by larvse of B. aUreviatus. This appears, how¬ 
ever, to be an exceptional feeding habit of these larvm, which, for the most 
part, feed on decaying material. 

In the fail of 1914, when the celery was dug it was found that the larvce had 
eaten away the soft pulp between the fihro-vascular bundles of the stalks of 

i Science, jl sen, 43 <1916), No. 1118, pp. T84, 7S5. 
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celery to an average depth of in. While the work of a single larva does not 
extend for more than about 1 in. between two of the vascular ridges, a large 
number swarm around infested plants so that the whole of the portion of the 
plant below the ground, some 9 in. in length, may be affected. Rarely larvse 
burrow deeply into the pulp, thus forming small tunnels. In a typically at¬ 
tacked plant five of the largest stalks were seriously damaged and three to a 
lesser extent, the central stems not being damaged. 

The attacked areas turn brown during the late summer and autumn, and are 
the seat of infection for various fungus diseases and small dipterous larvas, 
such as Drosophila, which soon render the plants unfit for the market. Since 
the damage is to a large extent incidental to the method of bleaching celery by 
bringing it into contact with larvse-infested earth, It is recommended that in 
localities where these larvm occur in large numbers the celery be bleached 
between boards or prepared paper. 

What is Tabanus mexicanus? F. Knab (Insecutor ImciUrn Mefistrum, 4 
(1916), No. pp. 95-100, fig. 1). 

Two new North American Biptera, R. C. Shannon {Insecutor Imeitim Menr 
strum, 4 {lOM), No. 4~0, pp. 69-12, fig. 1). 

Critical notes on Syrphidas, F. Knab (Imectitor Imeitim Menstrmis, 4 {1918), 
No. 7-9, pp. 91-95). 

Further notes on Syrphidse, F. Knab {Insecutor Inscitim Menstruus, 4 (1918), 
No. 10-12, pp. 133-135). 

Notes concerning Gastrophilus hasmorrhoidalis, R. R. Pakkee {Jour. N. F. 
Ent. Soc., 24 {1916), No. 4, PP- 253-255, fig. 1). —Observations of the peculiar 
shape of the egg of the nose fly or red-tailed bot {G. limmorrlwidalls) have 
led the author to suggest that the pain which results wlien the egg is thrust 
into the nose or lips of a horse may account for the nervous and sometimes 
uncontrollable fear shown by the horse when the flies are ** striking;’ 

Xtithohypoderma, a new fossil genus of oestrids, 0. H. T. Townsend {Insecii- 
tor Imeitiw Memtrmis, 4 (1916), No. 10-12, pp. 128-130). 

Some notes -concerning overwintering of the house fly, Musca domestica, 
at Balias, Texas, W. E. Dove (Jour. Econ. Ent., 9 {1918), No. 6, pp. 528-588). — 
The ohservations here reported, all of which were made at Dallas, Tex., have 
been summarized by the author as follows: 

“Adult house flies having sufficient food, not subjected to fata! temperatures, 
killed by Emptisa mmew, nor destroyed by predators, show increased longevity 
in indirect proportion to decreases in temperature. The general tendency of 
adults to seek temperatures above 60° F. necessarily causes a shorter longevity 
than 91 clays, which ivas obtained in a most favorable abnormal caged condi¬ 
tion. The humidity being normal and adults being prevented from warmer tem¬ 
peratures, they become inactive at 45°, crawd slightly at 48°, and will volun¬ 
tarily fly at 53°. Even previously fed adults, if subjected to freezing tempera¬ 
tures, die in less than three days. * Northers; causing sudden drops in tempera¬ 
ture, are responsible for a large mortality of flies in tbe vicinity of Dallas, Tex., 
yet warm periods occur during midwinter which permit depositing. 

“ There is a possibility that epidemics of E. musem may be caused by a lack 
of deposition media for flies which are sexually matured and have copulated. 
Breeding media ranging from 46 to 55° in 12 hours will permit emergence of 
adults from puparia, but emergence has never been observed at lower tem¬ 
peratures. Great numbers of pupm near the surface of the soil receive either 
enough heat to permit emergence of adults, which usually succumb to cold 
before depositing or the temperatures are so low that they become inviable. 
Young larv» have been kept for more than 67 days without pupating, but only 
85476®—No. 6—17-5 
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by occasional additions of small amounts of fresb manure, Larvm more than 
one-half normal size have been kept alive for more than 90 days, and still other 
larvie of various sizes have been observed to live for 115 days. Adults have 
been observed to emerge in an empty cage 6 ft. from a manure pile, the pupa3 
having been produced by migrating larvse. The greatest larval migration 
was at least 8 ft. In a naturally accumulated and infested manure pile larvss 
and pup® were overwintered. Adults continued to emerge during mild weather 
in midwinter -as long as manure was added. Emergence stopped when addition 
of manure ceased, but in spring at least 142 adults emerged.” 

Transmission of leprosy by the house fiy (Musca domestica), B. Maechoux 
(A mz. Imf. Fasteur, 30 {1916), No. 2, pp. 61S8; ahs. in Rev. Appl. Bnt., Ser. B, 
4 (1916), No. 6, pp. 85, 86). —^The author concludes that the house fly may con¬ 
vey the leprosy bacillus on its recently soiled feet and proboscis, and that the 
bacillus can live in the digestive tract of this dipteran for at least four days. 

Muscoid flies from the southern United States, 0. H. T, Townsend {Imecu- 
tor InsGitm M&nstrum, 4 {1916), No. 4-6, PP> 51-59). 

Some new Horth American muscoid forms, C, H. T. Townsend {Imemtor In- 
smtim Menstmm, 4 {1916), No. 7-9, pp. 73-78). —Six genera are erected and 
three species described as new, namely, Ypophmnyia unalaoosomm reared from 
pupse of the tent caterpillar at Raleigh, N. C.; Buzemlliopsis Matrmw reared 
from larvse of the sugar-cane borer in Cuba and fi*om a pupa found in cane at 
Audubon Park, La.; and BcMzocerophaga leibyi reared from pupse of Sehizocerus 
privatm at Balelgh, N. C. 

On Australian Muscoidea, with description of new forms, 0. H. T. Town¬ 
send (Imecutor iMcitiw Menstrutis, 4 {1916), No. 4-6, pp. 44, 46)- 

Miscellaneous muscoid notes and descriptions, C. H. T. Townsend {Imecu¬ 
tor Imcitiw Mmsirmis, 4 {1916), No. 10-12, pp. 121-128). 

Hotes on the hen flea (EcMdnophaga gallinacea), J. F. Iixingworth {Froc. 
Eawaii. Bnt. Sog., 8 (1916), No. S, pp. 252-254). —Substantially noted from 
another source (E. S. R., 35, p, 58). 

Elat-headed borers aflecting forest trees in the United States, H. B. Riming 
(U. 8. Dept. Agr. Bui. 437 (1917), pp. S, pis. 9). —Buprestid larvse, known as 
flat-headed borers, are among the most important of the borers infesting forest 
trees in the United States, some mining the leaves, one burrowing into the cones, 
a number boring into the inner bark and outer wood of the trunk, branches, and 
roots, while the majority excavate oval-winding “ wormholes ” throughout the 
sound or decaying sapwood and heart wood. 

The present paper reports largely upon the distinguishing characters of the 
larv« of various species, including illustrations of many and a key to the genera 
of buprestid larvse, together with a list of the genera which records their 
distribution, common habits, and host trees. 

The pine bark beetle (Ips pini), W. A. Clemens {Neiv York Cornell SU. Bui 
S83 (IBM), pp. 287-298, pis. 2, figs. 4).—A report of studies of the life history 
and habits of I. pini extending over a period of three years. 

The species is common and widely distributed, inhabiting the transitional and 
Canadian faunal zones ranging from the Pacific to the Atlantic and from about 
m to 55® north latitude. The damage which it causes is usually not of a serious 
character in itself, though it has been reported to cause the death of certain 
pines and spruces. In addition to direct injury It may be a source of loss by 
opening the way for the entrance of fungi and ambrosia beetles. 

The winter is usually passed in the bark in the adult stage, migration taking, 
place in the early spring. The eggs hatch in the galleries in five days, at a 
, temperature of 69®, and the young larvae then bore out into the cambium. The 
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pupal period lasts about five days. At Itbaca, N. Y., there are at least two 
generations and under very favorable conditions there may be three. 

Its predatory enemies are usually common and its parasites are thought to be 
numerous. As regards control measures it is pointed out that the removal of 
the bark will cause the death of all larvm and pupse and if it is burned im- 
mecliately after removal many adults will also be destroyed. Eemoval and 
burning of the bark in winter w^here the adults are Imown to be in hibernation 
will do much to lessen attacks in the season following. Where water Is available 
the placing of newly felled logs in it will prevent injury by the beetles. 

Mention is made of several common associates. 

Biological notes on Geutorhynchus marginatns, S. W. Fsost {Jour. N. T. 
Ent. Soc., 24 (1916), 'No. 4 ^ PP* 24S-25S, pis. S ),— ^The author has found the 
larvge of this w’eevil to feed on the ovules and seeds of the dandelion at Ithaca, 
N. Y. The species is common throughout Europe but has been found in this 
country only in the Northeastern States. 

On some weevils attacking orchids, G. 0. Champion (Ent. Mo. Mag., 3. ser., 2 
(1916) i No. 21, pp. 200-202). —Under the name Cholus cattleyw the author de¬ 
scribes a ne’w weevil which attacks orchids (Gattleya gigas) grown in a green¬ 
house in Bergen County, N. X, and at Milwaukee, Wis., that originated in 
tropical America. This appears to be the same species as that described by 
Barber in the paper previously noted (E. S. B., SB, p. S60). A second species 
described as new to science, Biorymelliis Icevimargo, found attacking orchid roots 
in a greenhouse at Ithaca, N. Y., and in Bergen County, N. J., feeds on the 
leaves and flowers of orchids as well and also attacks the fiowers of Dendrobium. 
This weevil also appears to have come from tropical America. 

Some unusual orchid insects, H. B. Weiss (Ent. Neivs, 28 (1917), No. 1, pp. 
24-29, pis. 2). —Among the unusual species which have been found associated 
with orchids in New Jersey greenhouses are two weevils described by Champion 
and by Barber as noted above. 

A survey of beekeeping in North Carolina, E. G. Case (U. S, Dept. Agr. 
Bill. 489 (1916), pp. 16). —^This is a report of a survey made in 19 counties in 
North Carolina from October 1 to December 22,1915. It was made with a view 
to determining the present conditions, possibilities, and needs of the business of 
beekeeping, with special reference to the best means of supplying the needs. 

The author has found that the State has a large number of bees, pollen and 
nectar-producing flora in abundance, and the honey when properly produced is 
of high grade and there is a good market for it It is thought that extension 
work in beekeeping should be inaugurated as quickly and carried on as vigor¬ 
ously as circumstances will permit. 

The control of ants in dwellings.—A new remedy, A. Gibson (Ounud. Ent, 
48 (1916), No. 11, pp. 865, 866). —^The author has found sodium fiuorid to control 
satisfactorily the common carpenter ant {Gampomtm penmylvanims) and the 
common shed-builder ant (Cremastogaster Uneolata) in buildings. 

Descriptions of various chalcidoid Hymenoptera, with observations, I and 
II, A, A. Gibault (Ent. Netos, 27 (1916), Nos. 5, pp. 223-228; 9, pp. 401-465).— 
Among the 12 species described as new are Fseud&mpfmle atwgl^ reared from 
AnGplm nuhecMlmia, Winchester, Va.; P. steimstomm reared from larv» of 
rastoma depressum, Erin, Trinidad; Holycmcyrtus phpsobemiis reared from 
Physolcennes picea, Madison, Wis.; Xefwcrepis meanoana, parasitic on a scyinnicl 
larva which preys upon Lecanium oleos on orange at San Luis, and also from 
the larva of Azya orUgera at Monterey, Mex., in the first paper; and Vocco- 
phagm aleurodici reared from Aleurodicus on Tlieobromn hiooUr, Trinidad; 
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Neomtolaccm syrpMdM, reared from a syrpMd pupa, Trinidad, etc., in the 
second paper. 

Mine new species of Hymenoptera, J. 0. Geawfoed (Insectitor Imcifim 
Memtruus, 4 (1916), No. 7~<?, pp. 101-107, i).—Among the species here de¬ 

scribed as new are Tetra’Stichus pyrillw and Ooeiicyrtii^ pyrillw, both reared 
from eggs of Pyrilla aherrom, and from Pusa and Nagpur, Indid, respectively. 

Some new Americaii Hsrmenoptera, J. C. Obawford {Insemtor Inscitiw 
Memtruus, 4 (191$), No. 10-12, pp. lSS-144)—One genus, seven species, anti 
one variety are here described as new, among which are FidioUa rugosifrom 
described from eggs in wheat stubble at Montoursville, Pa.; Microdontomerus 
fumipennis reared from Malacosoma fragilis at Maxwell, N. Mex.; Ptinohim 
texmms reared from Otidocephalus carimcoUis at Dallas, Tex., Trielio'baris 
iemna at Yictoria, Tex., and Arwocerus fasciculatus at Hallettsville, Tex.; and 
Perilampus chrysopw Iwvieephalus reared from CJirysopa californica at Sacra¬ 
mento, Cal. 

Descriptions of miscellaneous chalcid Eies, A. A, Gibault (Insecutor l?i- 
mitim Menstruus, 4 (1916), No. 10-12, pp. 109-121). —Twenty new species are 
here described, of which mention should be made of Tetrastickus malacosomm 
reared from the eggs of the tent caterpillar and the forest tent caterpillar at 
Berkeley, Cal., and from the eggs of Malacosoma fragilis at Maxwell, N. Mex.; 
Burytoma ctenodaet'ylomyU and Neocatolaccus livii, both reared from the galls 
of €temdactylomyia watsoni on sea-grape (Goccolota uuifera) in Porto Rico; 
Elasmm mordax reared from LithocoUetis guttifmitcUa in the District of 
Columbia; Pacliymuron, mucronatmi reared from an aphid at Guanajuato, 
Mexico; Elasnms aspidiscw reared from a cocoon of Aspidisca splendorifereUa 
on Crataegus in the District of Columbia; and Isod,romus aJynormicorms reared 
from leerga 9ra::;iUensis at Sao Paulo, Brazil. 

A remarkable new genus of Encyrtidse from the West Indies, bearing two 
ring Joints, A, A. GiEAtmT (Jour. Y. Y. But. Soc., 24 (1916), No. S, pp. 232. 
2S3). —The author describes Amerojyiyzohia aphelmoides n. g. and n. sp. from 
St Yincent, West Indies. 

A new genus of Tetrastichini (chalcidoid Hymenoptera), A. A. Giraxjlt 
(But News, 21 (1916), No. 8, p. 348). —The genus Galeopsomyia is erected for 
Euderus eolumbianm. 

The Morth American species of Dibracliys (in the Horth American sense— 
Coelopisthoidea) with a note on IJriella, A. A. Gikauet (Canad. Ent., 48 (1916). 
No. 12, pp. 40Sf 409). 

A new species of Lepidopria from North America, C. T. Beues (Psyche, 23 
(1916), No. 4, pp. 126, 127, fig. 1) .—Lepidopria aberram reared from a tachinid 
pupa, probably Cryptomeigenia theutis, found in an adult June beetle (PhyL 
lopJiaga ILacJimstermJ inverm) at Hagersto%vn, Md., is described as new to 
science. 

Notes on the egg parasites of the apple tree tent caterpillar (Malacosoma 
americanum), D. T. Williams (Psyche, 23 (1916), No. S, pp, 148-158) .—The 
author presents notes on six species of parasites (AUerus elisiocampw, Tele- 
mmm cZisiocmnpm, Tetrasticlim spp., Ooencyrtus eUsocampw, and Aphycoi- 
dem w) reared from the eggs of the tent caterpillar, their behavior, and rela¬ 
tive abundance. 

New chalcid files from Maryland, A. A. Gieaxjlt (Bnt News, 28 (1917), No. 
1, pp. 20-23).—Two genera and six species are described as new to science. 

The occurrence of Neoderostenus Girault in North America, A. A. GmAui.T 

(Vamd Ent., JS (1916), No. 12, p. 409). 
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A new genus of omphaline euiapMd clialcis files from Maryland, A. A. 
Girault {Gmiad. Ent, 48 (1916), No, 12, p. 410),—EuderompJiale fuseipennis 
u, g. and II. sp. from a meadow at Glendale, Md., is here described, 

Bescriptions of and observations on some cbalcidoid Hymenoptera, A. A. 
CtIKault (Oanad. Ent., 48 (1916), No. 10, pp. 337 - 344 ) •— '3?his paper includes de¬ 
scriptions of nine new species representing the genera Eurytoma, Riley a, 
Asyiiipiesiella, Pleiirotropis, Ormyrus, and Habrolepoidea, among which is A. 
indki reared from the tar leaf-folder (Graeillaria soyella) at Pusa, India; 
and H. depressa reared from the eggs of Cyllene rohi-niw at Morristown, III. 

The occurrence of the genus Achrysocharelloidea in North America, A. A, 
Gieaitlt (Canad. Ent., 4-S (1916), No. 10, p. SS6). 

The red spider on cotton, E. A. McGsegoe and P. L. McDonough (U. 8. Dept. 
Agr. Bui. 4I6 (1917), pp. 72, pU. 8, jfigs. 21).—-This is a detailed report of 
studies of Tetranyclvus MmamiJaPiis, its life history and habits, seasonal his¬ 
tory, dispersion, insect enemies, and remedial measures, together with descrip¬ 
tions of its several stages. While occurring throughout the United States, it is 
known as a serious pest in only three regions, namely, in that portion of the 
cotton belt including North Carolina, South Carolina, Georgia, Florida, Ala¬ 
bama, and Mississippi, where it is primarily a pest of cotton; in north-central 
and western Colorado as a pest of fruit trees; and in central California, wdiere 
the species is a rather serious pest of hop fields (B. S. R., 29, p. 261). It is 
estimated that during a season of severe red spider occurrence the loss to the 
cotton planters of the Southeast amounts to approximately $2,000,000. Investi¬ 
gation has shown that it can maintain itself successfully on 183 species of wild 
and cultivated plants, weeds, vines, bushes, and trees. 

“ The control of the red spider is possible either by preventive or by re¬ 
pressive measures. Great expenditures of time, labor, and material, however, 
are necessary when the latter operation is undertaken. . . . Clean culture, or 
the extermination of weeds and plants which breed the pest, is by far the most 
vital means of prevention that can be applied in the ease of field and truck 
crops. In cases where cotton is grown within 100 yds. of dooryards containing 
violets and other ornamental plants a careful wmtch of these plants should be 
maintained in order that they may be sprayed or destroyed. By the persistent 
maintenance of a finely pulverized surface mulch in fields the progress of 
migrating mites is somewhat retarded and the development of infestation cor¬ 
respondingly discouraged. , . . Trap crops, rotation, favorable planting time, 
irrigation, etc., are either of only slight or of negative value. 

“ Dispersion may be prevented by eliminating the plants in a field which 
harbor the initial infestation. This may be accomplished by pulling the first 
few plants which show infestation, or, in case the pest has secured a good foot¬ 
hold, the elimination will be accomplished only by means of plowing up all 
the affected portion of the field. In either case the stalks should be quickly 
piled and burned with the help of a little straw or light trash. 

“ Spraying for red spiders is effective if it is done with extreme care. There 
are a few sprays which wn'll give complete mortality when properly applied, 
but a second spraying is necessary to kill the individuals that were eggs at the 
time of the first spraying. A contact insecticide is absolutely necessary, and 
it is vital that every leaf on an infested plant should be reached by the sprayd’ 
A bibliogi*aphy of four pages is included. A report of studies of this mite in 
Oregon by Ewing has been previously noted (B. S. R., 32, p. 156). 

The sexual evolution of Sarcocystis muris, H. Ceawley (Froe, Amd. Nat. 
8eL Phila., 68 (1916), pt. 1, pp. 2-43, pis. 5). 
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Studies of tlie values of different grades of milk in infant feeding, R. M. 
WASHBimisr and C. H. Jones (Vermont Sta. Bid. 195 (1916), pp. 144^ 9, 

figs. 10 ).—Tile experiments reported in this bulletin were carried out with baby 
pigs, with the view of adapting the findings to infant feeding. 

Studies of the effect of feeding skim, medium, and rich milks showed that 
''the character of the tissue produced is determined by and closely parallels 
the chemical composition of the food consumed. A ration supplying a large 
amount of protein in proportion to the total energy available (e. g., skim milk) 
produced sturdy, agile, but rough and undersized pigs. Milk carrying a medium 
fat content (2.5 per cent) and, hence, less protein in proportion to the total 
units of energy available than does skim milk, produced healthy, ' growtliy,’ 
active, yet smooth and fair-sized pigs. Milk containing a large quantity of fat 
(5 per cent) in proportion to protein, produced a rapid increase in weight and 
physiologically economical gains; but the pigs were in a dangerously overfat 
condition and betrayed peevishness and low vitality. The body of the young 
pig and, if the results of these trials are applicable to human infant feeding, 
that of the human young, should not contain much more than approximately 
1.6 parts of fat for every one part of protein. If a ration carrying a nutritive 
ratio of about 1: S is used, a 1:1.6 result, or an approximation to such a result 
may be expected/* 

From their study of the relative values of Holstein and Jersey milks, the 
authors are of the opinion that the size of the fat globules has no practical 
bearing on the relative values of milks in infant feeding, and that any supe¬ 
riority for infant feeding attributed to Holstein milk is more likely to lie in 
its relatively low fat content than in the relatively small size of the fat 
globules. 

The evidence obtained in experiments with homogenized milk indicated that 
homogenization of the fat does not seem to be helpful in feeding the young. 

The pigs fed the milks thus treated ate their food less greedily and, wdienever 
the fat content of their ration was increased, went ' off feed * more quickly 
than did those receiving milk containing normal fat. However, the curds 
formed from milk the casein of which had been homogenized were made so 
much more flocculent and friable as a result of this process that [it appears] 
that perhaps benefit may be expected from such treatment. The quantity of 
fat is of much more importance in the constitution of the body tissue than 
is the size of the fat globules.” When medium amounts of fat (2 to 3 per 
cent) v^ere fed there appeared to be a slightly increased fat utilization favoring 
homogenization. 

Tests of evaporated (unsweetened) and condensed (sweetened) milks showed 
that both were readily digested and assimilated and their nutrients appro¬ 
priated for tissue growth. Evaporated milk compared very favorably indeed 
with normal milk, standardized to a medium fat percentage, in nutriment and 
In tissue production.” While sweetened condensed milk showed an a!)unclaiit 
energy value it proved an undesirable food for the young, since its nutrients 
were so proportioned as to produce a weak and dangerously fat body. 

The question of the effect of food upon the structure of the bones was 
studied, particularly on account of its relation to rickets and other forms ol 
malnutrition. Prom these tests the following conclusions ’were drawn: “The 
femur of the average pig fed sweetened condensed milk was but two-thirds as 
strong as that formed when normal milk was fed. Only a slight difference 
appeared between the normal and the evaporated milk groups in regard to the 
breaking strengtii of their femurs, but this difference favored the normal 
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product In spite of the high ash percentage utihsatioE by the pigs fed sweet- 
ened condensed mtlli:, their body gain contained less ash than did the gains of 
either the normal or the evaporated-milk-fed-animals. Tricalcic phosphate 
does not seem to he a particularly available form in which to furnish lime and 
phosphoric acid.” 

Although the authors state that definite conclusions can not be drawn on this 
point, somewhat limited trials indicated that overdilution of the milk rations 
tended to lessen their food value. 

In conclusion the authors discuss at length the principles of infant feeding in 
light of these experiments and clinical evidence- Special attention is given to 
the American, or percentage system, and the German, or calorific system, of 
infant feeding and to suggestions for a combination of these two methods. 
The compositions of human, cows’, and sows’ milks are compared. There is 
also an extended discussion of the digestion of milk which touches mainly on 
the following points: Casein digestion, the effect of colloids and cereals on 
curd structure, the rate of coagulation in the stomach, digestion of milk serum, 
and fat digestion. 

A bibliography of cited literature is included, together with an appendix, 
which contains the clinical records of the animals used as subjects of the 
experiments. 

Value of different grades of milk in infant feeding, R. M. Washbuen and 
O. H. Jones {Vermmt 8ta. Bui, 201 {1916), pp, 32, pis. 4, fios* 6). —This is a 
popular edition of Bulletin 195, noted above. 

Studies of infant feeding.—The chemical changes produced by the addition 
of limewater to milk, A. W. Boswoeth and H. I. Bowditch {Jour. Biol. Chem., 
28 (1917), No. 2, pp, —The results of this investigation showed that 

although the addition of limewater to milk increases the total amount of CaO, 
It results in a marked change in the arrangement of the salts, bringing about 
the precipitation of calcium, phosphorus, and citric acid, a mixture of dicalcium 
(CaHPOi) and tricalcium (GasPaOs) phosphates being the insoluble phosphates 
formed. By the addition of limewater the reaction of the serum of milk is 
brought toward the neutral point, the soluble alkalinity of the limewater being 
used up in the precipitation of the insoluble calcium phosphates. 

“When milk to be used for infant feeding is treated with limewater and 
finally diluted to such an extent that it has twice the volume of the original 
milk, or more, the soluble calcium and phosphorus may be reduced to amounts 
less than those which are present in human milk.” 

The infiuence of the coagulation by rennin upon the gastric digestion of 
milk protein, J. T, Least and S. H. Sheib {Jour. Biol. Chem., 28 (1917), No. 2, 
pp. S9S~898). —^The object of tMs investigation was to throw some light upon 
the differences in results obtained by other workers regarding the influence of 
the coagulation by rennin upon the subsequent gastric digestion of milk protein. 

The data obtained confirmed the results of Abderhalden and Kramm,* who 
found that clotted milk was more easily digested than milk in which coagula¬ 
tion had been prevented by the use of an oxalate, but in the latter case peptic 
digestion was believed to be inhibited by the presence of the oxalate solution. 
The internal digestion of the paracasein curd by adsorbed pepsin is deemed of 
rather minor importance. Through a slightly different method from that 
employed by Hawk (E. S. R,, 15, p. 494), his conclusions were verified that 
pepsin acts much more readily upon the protein constituents of milk where no 
thick, elastic curd of paracasein is formed. The formation of the curd of 
paracasein was found to depend upon the strength of the hydrochloric acid 


^Ztsdir. Physiol. Chem., 77 (1912), No. 6, pp. 462-470. 
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In the Juice and the quantity of rennin present. The peptic (ligestlon of boiled 
milh was slightly more rapid than that of raw milk. 

Cereal foods in the course of history, A. Maxjrizio (Die Gelrekle~Nulining im 
Wmidel der Zeiien. Zurich: Orell B'ilssli, 1916, pp. V+Sd7, figs. 53').—This book 
summarizes information regarding the production, preparation, and use of 
cereals in various parts of the world from prehistoric times to the present clay, 
among the people of all grades of civilization, including primitive races. Notes 
are also given on the use of some food plants other than cereals and on many 
types of so-called famine and war breads. Many types of cereal foods found 
in the Balkan and Scandinavian peninsulas are described. The publication 
contains many illustrations of grinding and milling devices, ovens, cooking 
utensils, etc, 

Milling and baking tests of Victorian wheat, F. R. Scott and P. G. B. Wins¬ 
low {Jour. Dept. Agr. Victoria, IJf {1916), A^o. 11, pp. 61il-65%, figs. 2). —The re¬ 
sults are reported of tests made of several samples of wheat grown during the 
season 1915-16 at the different experimental farms, continuing previous work 
(B. S. R., 33, p. 659). 

Is lysin the limiting amino acid in the proteins of wheat, maize, or oats? 
B. G. McGuixom, N. Simmonds, and W. Pitz {Jour. Biol. Chem., 28 {1911), No. 
2, pp. 483-499, pL 1, figs. 12). —^The experiments here reported showed the fol¬ 
lowing results: 

Zein does not supplement the protein in the wheat or maize kernel so as to 
improve the rate of growth of young laboratory animals (rats). Zein does, 
however, supplement the protein of the oat kernel in an efficient manner, 
although it lacks tryptophan and lysin, and is one of the poorest proteins in 
cystiu. In the protein of the oat kernel, therefore, these amino acids are 
eliminated as being possibly the essential protein cleavage products present in 
minimal amount, and determining the plane of intake essential for growth. 

Gelatin chemically supplements the protein mixture of both the wheat kernel 
and oat kernel, respectively. Since gelatin contains no tyrosin or tryptophan, 
and but a trace of cystin, but contains 6 per cent of lysin, it is evident that 
neither tyrosin, tryptophan, nor cystin is the limiting amino acid in these 
grains. It tends to support the view, but does not prove, that lysin is the 
amino acid wdiose addition alone to the wheat protein mixture raises the 
biological value of the latter.’' 

The addition of wheat gluten to the wheat or maize kernel proteins supple¬ 
ments them so as to improve growth. The proteins of the wheat gluten, as 
a mixture, are probably qualitatively adequate as regards all of the indispensa¬ 
ble amino acids, although this point is not definitely established. 

The authors state that the combinations of wheat gluten with wiieat-kemel 
proteins or maize-kernel proteins led to growth probably because of a higher 
intake of protein rather than a supplementary relationship between the pro¬ 
teins from the tw^o sources in the sense of one making up for the amino-acid 
deficiencies of the other. The results of feeding maize' proteins witli wheat 
gluten are of particular interest, however, because of their pronounced effect 
in promoting growth despite the relatively low lysin content of both the wheat 
and maize proteins. 

“Gelatin with its high lysin content does not improve the proteins of the 
maize kernel.’* 

Homemade bread substitutes for diabetic patients, B. T. Williamson (Brit 
Med. Jonr., No. 2921 (1916), pp. 810, 871 ).—^Recixies are given. 

Potatoes, sweet potatoes, and other starchy roots as food, G. F. Langwouthy 
iU. B. Dept. Agr. Sml 468 {1911), pp. $9, figs. 7).—This bulletin summarizes 
general and experimental data regarding the composition, nutritive value, and 
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cookery of the potato, sweet potato, Jerusalem artichoke, and some tropical 
starch-hearing roots—the cassava, yam, dasheen, yautia, and taro. There is 
also a discussion of some potato products (starch and dried and caime<l 
potatoes), the selection of potatoes for the table, and the effect of storage on 
quality. The bulletin w a revision in part of Farmers’ Bulletin 295 (E. S. B., 
19, p. 164). 

Canned tomatoes, A. McGill {Lah. Inland Rev. Dept. Canada Bui. S57 
{1916}, pp. 31 ).—This bulletin reports the results of the inspection of 232 sam¬ 
ples of canned tomatoes purchased in various parts of the Dominion of Canada. 

Determinations of preservatives in caviar, Kopke (Arh. K. Gsndhtsamt., 50 
(1915), No. 1, pp. 31-31 ).—Data are given regarding the composition^ of different 
samples of commercial caviar and the amounts of preservatives found, together 
with some discussion of the methods used. 

The nutritive value of wood, G. Haberlandt (Sitisber. K. Prems. Akad. 

1915, XIV, pp. 243-257 ).—^The starch, fat, and protein content of different 
kinds of wood, different sections of the same kind, and its seasonal variations 
are discussed. 

Original measurements of the proportion of starch-holding tissues of typical 
trees are reported, from which the author concludes that such tissues make up 
from i to more than i of the total volume of the wood. The reserve stores 
of starch and fat within the wood are considered highest in autumn and win¬ 
ter. The literature relating to the ultilization of wood as food for man and 
domestic animals is reviev^ed and the conclusion drawn that the finely-ground 
substance of the growing wood from certain trees could be combined with 
flour in bread making, providing some method of treating the cellulose could 
be found which should make the nutrients it surrounds accessible to the di¬ 
gestive juices. 

The iodin content of food materials, B. M. Bohn (Jour. Biol. CJiem., 28 
(1917), Wo. 2, pp. S75-S81). —The author reports results of determinations of 
iodin made upon a variety of foods and feeding stuffs, two natural waters, and 
several rock salts. Three methods for the determination of iodin in organic 
matter were compared, the one proposed by KendalD being regarded by the 
author a.s the most accurate. 

The majority of samples contained no iodin, although some showed the pres¬ 
ence of a trace. The author concludes that the presence of iodin in feeding 
materials of vegetable origin “is accidental and serves no necessary nutritive 
function in the plant. Further, the iodin requirements of animals must of 
necessity be met by the traces that occur in plant materials, waters, etc.*’ 

The results obtained are in agreement with those of Forbes, Beegle, et al. 
(E. S. B., 35, p. 761). 

[Eighteenth, and nineteenth annual conventions of the Association of 
American Dairy, Food, and Drug Officials] (Proc. Assoc. Anier. Dairp, Rood, 
and Drug Officials, 18 (1914)^ PP- 472, figs. 16; 19 (1915), pp. BBS). —These pub¬ 
lications report, respectively, the proceedings of the meetings at Portland, 
Me., July 13-18, 1914, and Berkeley, Cal., August 2-5, 1915. 

Among the papers read at the 1914 meeting were the following: Regulation 
of Pood Supplied Hotels, with Particular Reference to Sanitary Conditions 
Involved in Its Preparation, by G. G. Frary; When Is an Orange Mature and 
Wholesome, by B. E. Rose; Egg Albumin in Baking Powders, by E. P. Ladd; 
Cause of Variation in Weight or Measure of Pood Products, by L. M. Tolman 
and W. B. Hillyer; Ice Cream Standards—^Necessity for Standards, by W. B. 
Barney; Ice Cream Standards, by J. G, Winkjer; and State Drug Inspection, 
by A. B. Todd. 


^ Jour. Biol. Chem., 19 (1914), No, 2, pp. 251-256, fig. 1. 
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Tliose presented in 1915 included the following; Exclusion from Official 
Establishments of Employees Affected with Communicable Disease, by H. H. 
Hicks; Effect of Storage on Coffee, by R. E. Doolittle and B. B. Wright; 
Effect of Storage on Moisture Content of Cloves, by A. W. Ogden; Physical 
Examination of Employees Handling Food Products—^Necessity, Progress Made, 
Outlook, by H. E. Barnard; and Sanitary Problems of the Soft Drink Estab¬ 
lishment, by G. B. Taylor. 

The reports of the various committees are given for each year. 

The sanitation of public markets, D. B. Armsteong {Jour. Amer. Med. Assoc., 
68 (1917), 'No, 2, pp. 103-106). —In this paper the major points discussed are the 
control of the quality of the products by laboratory examination, which includes 
chemical, bacteriological, and calorific analyses; the condition of the market 
building; sanitary aspects of the market equipment and the methods of handling 
food; and administrative control. Special emphasis is laid upon the importance 
of the health and cleanliness of the employees, as essentials to which are given 
a living wage, the selection of healthy persons as employees, periodic medical 
examinations, and the provision of adequate sanitary toilet and hand-washing 
facilities. 

Three delicious meals every day for the farmer, G. W. Caevee {Alabama 
Tmhegee Bta. Bui. S2 (1916), pp. IS).—This bulletin suggests an increase in 
the amount and kind of foods raised on the farm, and includes menus for one 
week, together with some recipes. It is intended especially for the use of negro 
farmers in the South. 

The rural school lunch, Nellie W. Faenswoeth {St. Paul, Minn: Webb Pub- 
HsMng Co., 1916, pp. 4^, figs. 12).—Information is given regarding equipment 
and service. Recipes are included. 

Typical electric range designs, E. A. Wilcox {Jour. Electricity, 88 {1917), 
Wo. 1, pp. 18, 14, figs. 4)-—^Descriptions are given of different types of electric 
heating units and ranges. 

The effects on higher animals of the sterilization of the inhabited medium, 
the air, and the food, I. Kianizin {Jour. Physiol, 50 {1916), Wo. 7, pp. 891- 
896). —This is a summary and digest of experiments by the author, as well as of 
those of other investigators, along this line. 

It is stated that in the author’s experiments higher animals soon died when 
the micro-organisms were absent from the air and food, the length of life 
varying in different animals. The experiments of numerous other investigators 
showed that the absence or partial absence of micro-organisms has a deleterious 
effect on nutrition. The author states that the micro-organisms of air are essen¬ 
tial to life, and that in the absence of micro-organisms an imperfect assimilation 
of nitrogen compounds occurs. 

Studies of the gastric residuum. — I, A study of 80 samples of gastric 
residuiims obtained from apparently normal women, O. 0. Fowleb and Zelma 
Zentmieb (Jour. Amer. Med. Assoc.. 68 (1917), Wo. 3, pp. 167-170, figs. 4).-—-The 
observations here reported did not give evidence of any striking differences be¬ 
tween the gastric residuums of normal women and normal men. The average 
volume found was approximately 49 cc. 

Pancreatic diabetes in the dog.—IV, The influence of pylorus exclusion 
and of gastrectomy upon the effects of pancreatectomy, J. R, Muelust and 
J. K Sweet (Jour. Biol. Ohem., 28 (1916), Wo. 1, pp. 261-288).—The results of 
these experiments with laboratory animals (dogs), taken in conjunction with 
the results of the work of another investigator, which, shows the extreme sensi¬ 
tiveness of the mechanism for fhe oxidation of glucose to the concentration of 
hydrogen Ions, and earlier work by the senior author, which demonstrates the 
beneficial effect on the oxidation of glucose of administered alkali to totally 
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and partially depancreatlzed dogs suggest tliat ‘‘the internal function of tlie 
pancreas may be closely akin to its external function in tkat, on tke one band 
(external), it provides for the complete neutralization of the acid contents of 
the stomach, thereby protecting the liver in its glycogenic function, and on the 
other (internal), it somehow preserves the proper concentration of hydrogen 
ions in the tissues for combustion of glucose/’ 

Scurvy in Zhob, Baluchistan, A. L. Sheppaed {Indian Jour. Med. Research, 
I (1916), No. 2, pp. S40-S58 ).—In the light of his experience as medical officer, 
the author discusses the occurrence of scurvy in this region, together with the 
etiology of the disease, its symptoms, etc. 

AMIMAI BEO'BUGTIOM. 

Digestibility of the cell wall of wood, G. Habeelandt and N. Zuntz {Sitzher. 
K. Preuss. Alcad. Wiss., 1915, XL!, pp. 6S6-708, fig. 1). —This reports the results 
of an anatomical and microscopical study of birch wood, the preparation and 
microscopical nature of birch-wood dust (ground wood), the chemical constitu¬ 
tion of birch wood and dust, a metabolism experiment with a sheep to deter¬ 
mine the digestibility and evaluation of birch-wood dust as a feeding stuff, and 
a microscopical examination of the excrement of the experimental animal. The 
wood examined was found to have the following percentage composition: Water 
4.56; nitrogen, 0.108 (protein, 0.675) ; either extract, 0.45; nitrogen-free extract, 
61.56; crude fiber, 32.3; and ash, 0.46. 

The experimental animal received a daily ration consisting of 450 gm. of wood 
dust, SO gm. of wheat gluten, 100 gm. of molasses, and 75 gm. of starch, together 
with 5 gm. calcium carbonate and 100 cc. of salt solution containing 5 gm. 
sodium acid phosphate, 1 gm. magnesium sulphate, and 3 gm. sodium chlorid. 
From the results obtained it is concluded in general that partially or completely 
wooded cell walls such as occur in birch wood are to a very large extent diges¬ 
tible by ruminants. The complete comminution of the wood, which was princi¬ 
pally to liberate the cell contents, also destroys the cell walls, thus making 
them more digestible. 

The question as to the value of this material for other ruminants is noted 
and a further study to determine the practical value of its feeding is indicated. 

Commercial feeding stuffs, 1915-16, C. D. Woods {Maine Sta. Off. Imp., 79 
{1916), pp. 5S-136 ).—Tabulated data are given showing registrations of feeding 
stuffs and notes on the results of the examination of 675 samples. A brief 
statement is presented by A. M. G. Soule upon the results of feeding-stuffs 
inspection in the State in 1915-16. 

Commercial feeding stuffs, J. L. Hnxs, G. H. Jones, and G. F. Anderson 
{Venmnt Sta. Bui. 197 {1916), pp. 49 ).—These pages contain notes on the re¬ 
sults of the 1916 inspection. The large percentage of samples deficient in the 
claims of the guaranty is noted. 

Cottonseed meal compared with velvet beans for fattening steers, G. S. 
Templeton and E. Gibbens {Alaba7na Col. 8ta. Bui. 192 (1918), pp. 1S5--141, 
pis. 2). —^A comparison was made of the relative feeding value of cotton-seed 
meal and velvet beans in pods as supplements for corn silage for fattening 
steers. Forty native 1 to 2 year old grade Hereford, Shorthorn, and Angus steers 
averaging about 584 lbs. were used in the test. The experiment, which began 
December 18, 1915, and lasted 97 days, was conducted under average farm con¬ 
ditions at Allenvilie, the steers being fed in the open. Twenty of the steers 
were fed cottonseed meal at the rate of from 2.76 lbs. per steer daily at the 
beginning to 6.46 lbs. at the end of the experiment, and the other 20 steers 
velvet beans at the rate of from 5.7 lbs. at the beginning to 12 lbs. when on 
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full feed. Tlie velvet beans and pods were ground coarse for two weeks but 
after this they Avere fed iinground, both the nugromid and ground velvet beans 
being mixed Avitli the silage. 

The steers on cottonseed meal consumed 2.58 lbs. of meal and 24.09 lbs, of 
silage per pound of gain and gained 1.6 ibs per head daily at a cost of 7.52 
cts. per pound of gain. Those on velvet beans consumed 6.36 lbs. of beans and 
16.55 lbs. of silage per pound of gain and gained 1.5 lbs. per head daily, the cost 
per pound of gain being 7.77 cts. In this test cottonseed meal was valued at 
$35, A-elvet beans $18, and coim silage $2.50 per ton. It is estimated that 1 lb. 
of cotton-seed meal was equal to 2.5 lbs. velvet beans in pods for these steers. 

Cattle feeding.—XII, Winter steer feeding, 1915-16, J. H. Skinner and 
F, Gr. King {Indiana 8ta. Bui. 191 {1916), pp. So; pop. eel., pp. 8).—In the ex¬ 
periments reported in this bulletin, which are in continuation of those already 
noted (E. S. R., 85, p. 475), the cattle and the feed were both of poor quality, 
and as a result the gains were below normal. 

Seven lots of 10 steers each were fed for 150 days, all the lots receiving 
shelled corn, and all except lot 6, 2.5 ibs. of cottonseed meal per 1,000 lbs. 
live weight in addition to the supplements gii^en in the table beloAA^ Each lot 
of cattle contained 10 hogs. All of the hogs received corn in addition to drop¬ 
pings from the cattle, and 5 hogs in each of lots 2, 3, and 4 received a small 
quantity of shorts and tankage. 

In a comparison of corn silage and leguminous hay n. leguminous hay for 
fattening steers, involving lots 2, 3, 4, and 7, it was found that corn silage in the 
ration reduced the amount of corn required and practically replaced the 
hay. Only about 2.5 lbs. of hay per liead daily was consumed by the lots on 
silage. With clover hay as roughage replaced by 14.2 lbs. of corn silage there 
was a saving of 1.5 lbs. of corn and 5.6 lbs. of hay on every pound of gain. 
With alfalfa hay as roughage there was a saving of 1.91 lbs. of corn and 4,97 
lbs. of hay by the use of 13.11 ibs. of silage. 

In a comparison of clover hay v. alfalfa hay as roughage for fattening steers, 
involving lots 2, 8, 4, and T, the results indicate that for all practical purposes 
these two hays are of equal worth when furnishing the only roughage. How¬ 
ever, Avhen both hay and silage w’ere fed, the steers receiAung alfalfa hay ex¬ 
celled those receiving clover hay in every factor except in pork production. 

A lliiiited feed of corn Avas compared with a full feed of corn for fattening 
cattle, involving lots 1 and 4. Lot 1 received the following amounts of shelled 
corn per steer dally: First month none, second month 5 Ibs., third month 7 lbs., 
fourth month S lbs., and fifth month 9 lbs. Lot 4 receiA'ed all tlie shelled cor^i 
they would eat. The average dllference in corn consumption for the two lots 
during the entire period wa.s 4.01 lbs. per steer daily. Lot 1 consumed 3.09 
lbs. of clover hay and 33.01 lbs of silage, as compared with 2.04 lbs. of clover 
hay and 28.64 lbs. of silage for lot 4. Limiting the amount of corn saved 
1.S4 lbs. of corn on each pound of gain made by the cattle, this being I'eplaced 
by 0.06 lb. of eottoirseed meal, 0.6 lb. of clover hay, and 2.9G lb.s. of silage. 

In a comparison of cane feeding molasses v. proprietary molasses feed as 
supplements to rations for fattening cattle, involving lots 4, 5, and 67‘lt“Was 
found that the substitution of a small quantity of molasses for an equal quantity 
of com increased the appetites of the steers, especially during the latter part 
of the feeding period. The increase of feed consumption Avas mostly of corn 
silage, the average amount of silage eaten per steer daily being 4 lbs. more 
when molasses was used. The substitution of proprietary molasses feed for cot- 
ttuisoei] meal caused only a slightly larger feed consumption on the part of the 
cattle. 
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other data in reference to these comparisons and upon the experiments in 
general are given in the following table: 

Steer-feeding trials. 


Lot. 

Variable portion of ration. 

Average 

daily 

gain 

per bead. 

Cost per 
pound 
of gain. 

Selling 
price per 
pound. 

Profit 
per steer, 
not in¬ 
cluding 
pork. 

Pork 
produced 
per lot. 

Profit 
per steer, 
includ¬ 
ing 
pork.* 

1 

Clover bav and corn sila,8:e. 

Lbs. 

1.92 

Cts. 

10.55 

Cts. 

8.60 

19.26 

Lbs. 

1,143 

114.63 

2 

Clover bav... 

2.09 

12.33 

8.65 

3.97 

1 1,107 

9.55 

3 

Alfalfa bay. 

2.06 

12.23 

8.65 

4.09 

1 1,203 

! 10.59 

4 

Clover bav and corn silage. 

2.02 

11.39 

8.70 

7.60 

1,156 

i 13.61 

5 

Cane molasses, clover hay, and 
com silage. 

2.25 

11.35 

8.75 

7.48 

855 

11.52 

6 

Molasses feed, clover hay, and corn 
silage. 

1.90 

12.73 

8.60 

3.16 

1,125 

9.24 

7 

Alfalfa bay and com silage. 

2.35 

9.93 

8.75 

12.10 

1,075 

17.61 


1 Cost of additional feed consumed by bogs deducted. 


B'eed costs and profits in these experiments were based upon the following 
figures: Initial value of steers 6.9 ets. per pound; pork 9.75 cts. per pound; 
corn 55,9, 62.5, 62.4, 58.2, and 63.7 cts. per bushel from the first to the fifth 
months, respectively; and cottonseed meal $38, molasses feed $31, cane molasses 
$30, clover hay and alfalfa hay $12, and corn silage $4.50 per ton. 

Skim milk and milk substitutes for calf feeding, O. F. Hunzikeb and R. E. 
Oaldwell {Indiana 8ta. Bui. IBS {1916), pp. S-IO 4 , figs. 31 ).—In these experi¬ 
ments three lots of 10 calves each, for the most part pure-bred Jerseys, 
Hoisteiiis, and Ayrshires, were fed for 182 days. Individual photographs taken 
under standard conditions to show the physical condition and variations in 
size, representing six 30-day periods in the first six months in each calf’s life, 
are reproduced together with a tabulated average daily summary of the feeds 
consumed, composition and cost of ration, and variations in live weight for each 
of the 26 weeks of the experiment. 

All the calves remained with their dams until four or five clays of age, at 
which time they were placed on bucket feeding. The calves in lot 1 were fed 
whole milk until they were three weeks old, the whole milk being gradually 
replaced by skim milk during the second and third weeks after which a full 
ration of skim milk was fed in most instances until six months old. In addi¬ 
tion to skim milk they had a dry mash of ground corn and oats, equal parts 
by weiglit, choice alfalfa hay, and a small amount of com silage, the grain, 
hay, and silage being placed before them at ten days of age. 

The calves in lot 2 were fed whole milk until five weeks of age, this being 
gradually replaced (beginning at seven days of age) by a home-mixed calf meal 
(containing hominy feed, linseed meal, red dog fiour, and dried blood, equal 
parts by weight) mixed with water in the proportion of 1:7. Whole milk was 
fed to the calves that developed digestive disturbances or were otherwise off 
feed until the eleventh week. By the time the regular feeding of whole milk 
was discontinued the calves were getting from 18 to 20 oz. of the mixed meal 
per head daily, which amount ivas increased to 24 02 . by the time they were 
six months old. Otherwise this lot had the same feeds as lot 1. 

Lot 3 received whole milk regularly until five weeks of age, this being grad¬ 
ually replaced by a proprietary calf meal beginning during the second week, 
the calf meal being gradually increased and mixed with water in accordance 
with directions of the manufacturers until they were receiving a full ration 
of 17 oz. per head daily at five weeks. This amount was increased to 22 oz. 
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at six monttis. Whole milk was fed frequeatly throughout the test when the 
calves were off feed. Otherwise this lot had the same feeds as lots 1 and 2. 

Water and salt were before the calves at all times and particular care was 
used to insure a uniform temperature of the milk and milk substitute rations*. 
Analyses are given of all the feeds used in the experiments. 

The following table gives some of the results obtained: 

Calf feeding trials. 





Daily gain per calf. 

Cost 


Average daily rations. 

Nutri¬ 

tive 

ratio. 

Lot. 

Birth 

weight. 

ilnal 

weight. 

Maxi¬ 

mum. 

Mini¬ 

mum. 

Aver¬ 

age. 

per 
pound 
of gain. 

Total 

cost. 

Dry 

matter. 

Crude 

pro¬ 

tein. 

Carbo¬ 

hy¬ 

drates. 

Fat. 


Lhs. 

61.7 

LU. 

282.8 

Lhs. 

IA9 

Lhs. 

0.89 

Lbs, 

1.21 

Cts. 

5.7 

S12.63 

Lbs. 

4.46 

Lbs. 

0.930 

Lbs. 

3.14 

Lbs. 

0.106 

1:3.6 

2 .... 

69.6 

244.1 

1.39 

.63 

.95 

7.4 

12.93 

4.15 

.930 

2.84 

.165 

1:3.4 

3..,. 

, 68.2 

S 

200.2 

,95 

.45 

.73 

13.1 

17.44 

1 

3.45 

.687 

2.37 

.189 

1:4.0 


Cost data in these experiments are based upon the following prices: Whole 
milk $1.50 and skim milk 25 cts. per 100 lbs.; corn 60 cts. and oats 40 cts. per 
bushel; and alfalfa hay $15, silage $4, home-mixed calf meal $40, and pro¬ 
prietary calf meal $70 per ton. 

The calves in lot 1 maintained a thrifty condition throughout the test, 
although considerable trouble was experienced by short attacks of indigestion 
or scours. The percentage cost of each feed for this lot was vrhole milk 15.5, 
skim milk S9.9, dry mash 16.S8, alfalfa hay 27.07, and corn silage 1.15. 

The calves in lot 2 did not present a thrifty appearance during the first part 
of the test. Indigestion caused a great deal of trouble, but this was usually 
checked by the substitution of whole milk for a part of the milk substitute. 
The calves’ appetites were good after the eighth week. The percentage cost 
of this lot was whole milk 24.S2, home-mixed calf meal 37.71, dry mash 13.76, 
alfalfa hay 23.04, and corn silage 0.67. 

The calves in lot 3 were not very thrifty during the first part of the experi¬ 
ment, indigestion being the chief trouble in the majority of eases. This was 
usually remedied by the substitution of whole milk for a part of the pro¬ 
prietary calf meal. In two instances calves failed to recover from attacks of 
indigestion and lack of proper nutrition, one dying at the age of 40 days and 
the other at the age of 45 day.s. With one exception the remaining calves of 
this lot presented a thrifty condition at the end of the test. The percentage 
cost of each feed for this lot was whole milk 38.53, proprietary calf meal 39.16, 
dry mash 9.23, alfalfa hay 12.61, and corn silage 0.47. 

Detailed consideration is presented of the variation in weight of calves, cost 
and amount of rations consumed, food nutrients received, and growth of the 
calves in each lot, together with a summary of the comparative efficiency of the 
various rations used in the experiments. 

It Is concluded that the use of skim milk for young calves, where it is avail¬ 
able in large quantities, should he encouraged unless its market value is over 
30 cts. per 100 lbs. Where the chief product sold from farms is whole milk 'The 
use of a home-mixed calf meal is advisable, although the calf so produced will 
not be as weE developed at 6 months of age as if fed milk during its early 
growing period. 

The prices charged by concerns manufacturing calf meals are usually very 
much above the actual cost of producing them, chiefly on account of advertising 
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cost, transportation charges, and dealers’ profits. All things being eqnal bo far 
as the efficiency of the ration is concerned, the use of a ready-prepared calf 
meal is largely prohibitive on account of the high retail prices of such 
feeds. . , . 

“ In order for a ration to be considered an Tmqnalified success for dairy 
calves, it should produce at least 1 Ib, of gain per day as an average for the 
first six months of the life of the calf. An average daily gain of 1.5 lbs. is not 
uncommon, although slightly above that which the average dairyman may 
expect. 

“ The amount of grain mixture and dry roughage consumed by dairy calves 
is a splendid index to their thriftiness. . . . The amount of food nutrients 
■required per day by growing calves is approximately 0.33 lb. of protein, 1 lb. 
of carbohydrates, and 0.05 lb. of fat. The above figures are based upon the total 
amount rather than the amount of digestible nutrients consumed. 

“ The rate of growth in height of dairy calves is rather uniform during the 
first six months of their lives. The average monthly growth for an average 
sized calf should be from 1,5 to 2 in., although certain individuals may much 
exceed these figures. As dairy calves advance in age their relation between 
height and weight gradually changes. A calf at 30 days of age should weigh 
approximately 3 lbs. for each inch in height. This figure gradually increases 
until, at six months of age, the average calf should weigh approximately 6.5 
lbs. for each inch in height.” 

The efficiency of certain inilk substitutes in calf feeding, R. H. Cabs, 
G. Spitzes, R. E. Caldwell, and O. H. Andeeson (Jowr. Biol. Okem., 28 {1917), 
Wo. 2, pp. 501-509, figs. 6).—Experiments conducted at the Indiana Experiment 
Station are reported, the objects of which were to determine to what extent 
a calf meal made up of both animal and vegetable feeding materials, rich in 
protein, could take the place of skim milk, and whether the proteins from wholly 
vegetable sources are capable of producing growth and development of the 
calf to the same extent as the proteins from animal sources. 

Fresh separator skim milk was fed at 98“ F. The calf meals w’ere mixed with 
water (1:12 by weight) and fed at the rate of 4 oz. of dry meal at first to 12 oz. 
on full feed, the mash being fed at a temperature of 98“. The calves had a dry 
mash of equal parts of ground corn and oats, and alfalfa hay. A sample was 
taken from each meal at the time of mixing for chemical estimation of the 
nitrogen content, and from this the amount of nitrogen consumed daily was 
calculated. The meals used were mixed as follows: Vegetable meal—linseed 
meal, soy bean meal, cotton-seed meal, and wheat middlings (equal parts by 
weight); home-mixed meal—hominy feed, linseed meal, flour, and dried blood 
(equal parts by weight) ; vegetable-dried-blood meal—soy bean meal, linseed 
meal, cotton-seed meal, wheat middlings, and dried blood (equal parts by 
weight) ; and home-mixed casein meal—^hominy feed, linseed meal, flour, and 
casein (9: 9: 9: 8 by ’weight). Old-process linseed meal was used in these mix¬ 
tures. 

The feeding experiment in which 4 calves w^ere used ivas divided Into three 
periods of 29, 25, and 18 days each. The rations were changed for each period 
of the test, skim milk being fed for one period to each calf and cwae of the mixed 
meals to 2 calves for one period, so that each calf received skim milk and two 
of the mixed meals in the course of the experiment. Of the nitrogen consumed 
in the different rations the following percentages were retained: Skim milk 
40.7, home mixed meal 32, home mixed casein meal 30, vegetable meal 27.3, and 
vegetable-drled-blood meal 22.6. The gains in grams of body weight per gram 
of nitrogen consumed for the different rations were skim milk 34.41, home mixed 
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easeiia meal ration 32.74, vegetable-dried-blood meal ration 26.85, home mixed 
meal ration 26.17, and vegetable meal ration 26,14. The nitrogen Intake was 
rather constant per kilogram of body weight, the maximum difference being 
12 per cent. It appeared that when the nitrogen in the ration was the most 
suitable for growth the nitrogen excreted was about equally divided between 
the feces and the urine. 

Sheep feeding. —VI, Eattening western lambs, 1915-16, J. H. Skinner 
and F. G. King (Indiana Sta, But 192 (1916), pp. 20; pop. ed., pp. 7).—In these 
experiments, which are in continuation of those already noted (E. S. R., 35, 
p. 476), nine lots of 25 lambs each w’ere fed for 100 days, eight of the lots being 
fed In open sheds and one lot in the barn. The lambs ^vere choice improved 
Mexicans of excellent quality. The rations fed, in addition to shelled com, 
and some of the results obtained are given in the following table: 


Lamb feeding trials. 


1 


Feed consumed per 
pound of gain. 

Aver¬ 

age 

daily 

gain 

per 

bead. 

Cost 

per 

pound 

of 

gain. 

Final 

value 

of 

lamb 

per 

pound. 

Profit 

Lot. i 

Ration, in addition to shelled corn. 

Grain. 

Dry 

ron^- 

age. 

Silage. 

per 

lamb. 

1 

(’Qttonseed meal and com silage. 

Lbs. 

5.48 

Lbs. 

0.58 

Lbs. 

10.77 

Lbs. 

0.175 

Cts. 

8.86 

as, 

10.05 

10.80 

2 

Cottonseed meal, molasses, clover, and 

finrTf sfla^p...i 

3.99 

4.64 

4.35 

.256 

8.49 

8.81 

10.40 

10.20 

1.29 

3 

Clover Itay.i 

Ai9 

7.57 

.24 

1.02 

4 

hay...1 

3.87 

6.55 


,26 

7.87 

10.75 

1.74 

5 

Cottonseed meal, com silage, and o.it j 
straw.’ 

5.78 

3.63 

7.37 

.172 

9.11 

9.65 

.46 

6 

Com silage and clover hav.: 

1 4.07 

! 4.74 1 

4.52 

.247 

8.00 

10.30 

1.31 

7 

Cottonseed meal,com silage, and clover ! 
hay. 

; 4.00 

1 4,65 

4.45 

.252 

S.26 

10.90 

1.74 


Ground soy beans, com silage, and 
clover hay. 

i 4.14 

i 4.78 

4.6! 

i .243 

8.52 

10.65 1 

L45 

. 9 

Corn silage and clover hay fed in bare.. 

1 4.22 

i 4.91 

4.57 

1 .239 

1 

8.27 

10.30 i 

1.22 


Average. 

1 ^*33 

1 4.S6 

I 

1 .232 

8.42 

10.37 

1.23 


Ill a comparison of corn silage r. corn silage and clover hay for fattening 
Iambs, involving lots 3 and 6, it was found that the addition of silage to a 
ration of shelled corn and clover hay had no effect on the grain consumption, but 
that 112 lbs. of silage replaced 65 pounds of clover hay in roughage consumption. 
Comparing corn silage alone i\ corn silage and dry roughage, involving lots 1, 5, 
and 7, it was found that with the elimination of dry roughage from the ration 
there was a decrease in grain consumption and an increase in silage consump¬ 
tion. When oat straw was fed In connection with silage more corn was re¬ 
quired to produce a pound of gain than when either silage alone or silage and 
clover hay were fed. 

In a comparison of clover hay and alfalfa hay, involving lots 3 and 4, the hay 
consumption was higher when clover was fed, and the finish on the lambs better 
w’hen alfalfa was fed. In this test the clover hay was slightly moldy and tlio 
alfalfa hay of excellent quaJit^n The addition of cottonseed meal at the rate 
of 3 lbs. per day for 25 Iambs to a ration of shelled corn, clover hay, and corn 
silage, Involving lots 6 and 7, had no effect on the daily feed consumption, but 
apparently gave a much better finish to the lambs. In substituting a small quan¬ 
tity of cane molasses for an equal quantity of corn in a ration of shelled corn, 
cottonseed meal, clover hay, and silage, involving lots 2 and 7, no marked effects 
on the appetites or finish of the lambs were noted. 
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Ground soy beans and cottonseed meal were compared as supplements, IhyoIv- 
!ng lots 7 and 8. The appetites of both lots were equally good, but tiie results 
slightly favored cottonseed meal. In a comparison of open shed u. bam as 
shelter for fattening Iambs, involving lots 6 and 9, no difference was found in 
grain or hay consumption of the two lots. Silage consumption was slightly 
greater in the open shed, this being due to the fact that these Iambs learned to 
relish silage sooner than those in the barn. 

Other data in reference to comparisons of feeds and shelter are given in the 
above table. 

The cost of gains and profits were based on the following figures: Initial 
value of Iambs 8.85 cts. per pound; corn, first month 47.2, second month 54.8, 
third month 61.7, and last 10 days 64 cts. per bushel; oats (a small quantity of 
which was used in accustoming lambs to rations) 82 cts. per bushel; and cottonseed 
meal and ground soy beans $38, molasses $30, clover and alfalfa hay $12, oat 
straw $5, and corn silage $4.50 per ton. 

Ewes’ milk: Its fat content and relation to the growth of lambsj E. G. 
IviTZMAN (U. j8. Dept. Agr., Jour. Agr. Eesearch^ 8 (1917), No. 2, pp. 29-S6, 
fig. 1 ).—Data are reported on this subject from the New Hampshire Experiment 
Station, covering six distinct breeds and including native sheep and 11 types of 
first-generation crosses of sheep which may be considered as nonmilk breeds. 

The fat content of 158 samples of ewes’ milk taken at approximately one month 
after lambing varied from 2.4 to 12.1 per cent, the average being 6 per cent. 
Averages are given for the breeds and crosses for different age periods. These 
averages are practically equal for any age period from two to seven years, vary¬ 
ing from 5,3 per cent at seven years to 6.3S per cent at five years. Wide varia¬ 
tion was found in the fat content of samples of milk from the first, second, and 
third lactation periods of individual ewes. The average fat content of ail the 
samples from 46 ewes was for the first year 5.67 per cent, second year 6.03 per 
cent, and third year 5.81 per cent. 

A study w^as made of the growth of suckling lambs of 188 ewes whose milk 
varied in fat content from 2 to 10 per cent. The highest gains, 37 lbs., were 
made from milk testing from 2 to 3 per cent fat and the lowest gains, 18 lbs., 
from milk testing 10 per cent or over. On elimination of these extreme cases 
the fluctuation in weight increase bore no relation to the fat content of the milk. 
The limiting factor for growth in these tests was apparently the quantity of 
milk. Based on close observation, verified by the actual amounts of milk drawn 
for the determintiori of fat, these 138 ew'es were classified according to milk 
yield as high, good, fair, and poor. The average weights of the lambs of these 
classes were at 4 weeks 14.7,13.4, 10.8, and S lbs.; at S weeks 34, 29.8, 24.6, and 
19 lbs.; at 12 weeks 50.2, 43.3, 35.4, and SO lbs.; and at 16 weeks 60.7, 55.3, 45.4, 
and 39 lbs., respectively. All the iambs had free access to a liberal amount of 
grain and hay which they ate greedily after they were about 8 weeks of age. 

A list of the literature cited is given. 

Feeding pure-bred draft fillies, J. L. Edmonds (lUimis Sta. Bui 192 (ISM), 
pp. IS).—In this experiment 10 pure-bred Perclieron fillies were 

fed from weanlings to two years of age to determine the efficiency of alfalfa 
Imy, com, and oats. The experiment began December 8,1914, and ended when 
the fillies were turned on pasture May 8, 1916, thus covering two winter and 
one summer feeding periods. Oats and corn were fed, one-half of each by 
weight, with alfalfa hay as the sole roughage. During the first winter the 
oats and corn w^ere gi'ouiid, and after that whole oats and shelled corn were 
fed. The pasture was a blue-grass sod, containing a slight mixture of other 
grasses. Analyses are given of the grain and hay used In the expertmeDt 
85476°—No. 6—17-6 
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Except during the first 28 days, when the fillies were allowed as much grain 
and hay as they would consume, the grain w'as restricted in amount so that 
tlie hay eaten amounted to 1 lb. or more daily per 100 lbs. of live weight. 

The results indicated that a liberal proportion of well-cured legume hay 
slioiiM be the foundation for feeding young growing horses, and that enough 
grain should be fed to produce good growth. It is also indicated that as the 
individual becomes older the proportion of grain to hay may be decreased and 
still obtain good gains. In this experiment 0.5 lb. of grain daily per 100 lbs. 
of live weight was sufficient for proper development except for a sliort time 
when the pasturage wnts scant 

The average dally gain per head during the first winter was 1.94 lbs., during 
the siiminer 0.85 lb., and during the second winter 1.22 lbs., or 1.33 lbs. for 
the 518 day.s. The total gain per head wms 690.5 lbs. and the average increase 
in height 7.96 in. The average total feed consumed during the w'hole experi¬ 
ment was 45.35 bu. of corn, 79.36 bn. of oats, 2,5S tons of alfalfa, and 0,8 
acre of pasture per head. The average amount of feed required to produce a 
pound of gain tvas during the first winter 5.67 lbs. of grain and 4.27 lbs. of 
hay, and during the second winter 9.23 lbs. of grain and 13 lbs. of hay. The 
average weight of the fillies at one year was 1,112 lbs. and at two years 
1,548 lbs. 

On the basis of $11 per ton for alfalfa hay, 50 cts. per bushel for corn, 35 
cts, per bushel for oats, and $10 per acre for pasture, the cost per pound of 
gain was T.98 cts. for the first wunter, 16.04 cts. for the summer, and 16.31 cts. 
for the second winter. On the same price basis the average total cost of feed 
per head was $56.07 for the year and $86,88 for the year and five months. 

E'ourtli annual international egg laying contest, W. F. Kikkpatkick and 
L. E. Qamb {Connecticut Storrs 8ta. Bill 81 {1916). pp. 197-241 figs. 26).—In 
experimental pens in connection with this contest skim milk was substituted 
for the beef and fish scrap in the regular ration. Pift.y hens on the regular 
ration laid 7,380 eggs and 50 hens on the milk ration laid 8,359 eggs. The milk- 
fed hens consumed 2,000 qt. of milk, valued at $20, and those on the regular 
ration about 350 lbs. of beef and fish scrap, at a cost of $9. 

In the main contest the Rhode Island Red eggs averaged 1.6 lbs. per dozen, 
Plymouth Rock eggs 1,56 lbs., Mffiite Leghorn eggs 1.52 lbs,, Wyandotte eggs 
1.47 lbs,, and miscellaneous breeds, including Light Brahmas, American Domi¬ 
niques, Brown, Buff, and Black Leghorns, Silver Campines, Light Sussex, 
Salmon Faverolles, White Orpingtons, and Buttercups, 1.56 lbs. The average 
weight of the eggs for all of the breeds was 1.54 ibs. per dozen. The per¬ 
centages of broody liens averaged from 5.9 for the White Leghorns to 69.6 for 
the Wyandottes, the average for all breeds being 37.2. The average number 
of days lost each broody period was 20.6. The number of eggs laid per month 
by the 1,000 liens in this contest varied from 4,070 in November to 18,280 In 
Miij. Over 34 per cent of the total eggs for the year were produced in Manffi, 
April, and May. 

Ill the operation of trap nests the number of eggs laid outside the nests 
varied from 8 in a pen of Orpingtons to 140 in a pen of Wyandottes, the average 
percentage of unidentified eggs for all the breeds being 3.73. Weight curves 
showed that all breeds were heaviest on March 1, and, with the exception of the 
first weighing on November 1, they tvere lightest on May 1. 

The 1,820 birds involved in the third (E. S. R., 33, p. 672) and the fourth 
contests consumed an annual average of 44.4 lbs. of grain per hen or about 2 oz. 
per day. The feed cost per dozen eggs in the fourth contest was 12.7 cts. for 
the Leghorns, 12,9 cts. for the Wyandottes, 15.3 cts, for the Rhode Island 
Reds, and 16.2 cts. for the Plymouth Rocks, the average for all breeds being 
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14 cts. per dozen. In this contest it required an average of 4.27 lbs. of mash 
onil grain to produce 1 lb. of eggs. Bata with reference to egg productioiu 
feed, temperature, etc., are tabulated. 

How to operate an incubator, J. E. Doughesty (Calif ornta St a. Cire. 156 
(1916), pp , S, figs. S ). —Detailed directions are given. 

BAIIY EAEMIHIl—BAIEYIIG. 

Journal of the British Dairy Farmers’ Association (Jour. Brit. Bairg 
Farmers' Assoc., 30 (1916), pp. 257, figs. 7).—^Tliis contains articles by various 
authors on milk recording in Great Bxntain, milk substitutes for calves, dairy¬ 
ing of the future, dairying in New Zealand, fluctuations in the fat content of 
milk, the world’s progress in diiirying, the milking trials of 1915, and other 
dairying topics. 

Twenty-sixth, twenty-seventh, twenty-eighth, and twenty-ninth annual 
reports of the Bernese Dairy School at Biitti-Zollikofen, A. Peter et al. 
(Jahreshcr. Molk. Sclmle Rutti-ZoUikofcn, 26 il912-'13), pp. 70, pL i; B7 
(1913-14), pp, 58, pi 1, figs. 3; 28 (1914-15), pp. 100, pi 1; 29 (1915-16), pp, 88, 
figs. 7).—^Tliese are the usual reports (E. S. R., 28, p. 372). 

The first-named also includes a discussion of the preparation of rennet, 
sinalytical data on the examination of milk by determination of the refractive 
index, analytical data obtained by the examination of milk by determining the 
specific gravity of the calcium chlorid serum, and the results of tests of a 
number of mechanical appliances. 

The second report gives the results of some tests with a mechanical butter 
machine, a practical cheese test with a commercial coagulant, the use of fish 
meal as a feed for swine in conjunction with dairy waste, and the separation 
of cream by centrifugation. 

The third report contains experimental results on the use of aluminum con¬ 
tainers and the calculation of the food value of dairy %vaste in the feeding of 
swine. 

The last report contains experimental Tvork on the detection of milk adul¬ 
teration by watering and analysis of butter and the results of tests of a number 
of mechanical appliances used in the dairy industry. 

Experiments in the feeding of dairy cows, J. Dunlop and P. W. Bailey 
(Midland Agr. and Dairy Col, Ejyf. Expis. Feeding Dairy Cows [1916], pp. 
16 ).—In each of the three experiments here reported, each of w’hich lasted for 
six weeks, eight Shorthorn cows w^ere fed by the reversal system. The first 
and fourth weeks of each experiment were allowed for the cows to become 
accustomed to the rations. 

In a comparison of hemp-seed cake and linseed cake the cows were fed a 
basal ration of cabbage, hay, straw, mixed grain, and Egyptian cotton-seed cake. 
In addition they received either 4 lbs. of linseed cake or 4 lbs. of hemp-seed cake 
per head daily. During the four w-eeks of the experiment proper the cows on 
linseed meal gained 58 lbs. in weight and produced 2,043.5 lbs. of milk, con¬ 
taining 3.8 per cent of fat. On hemp-seed meal they gained 4 lbs. in weight 
and produced 2,073 lbs. of milk, containing 3,75 per cent of fat. There was no 
difference in chiiriiability of the milk or in flavor of the butter in favor of 
either of the rations. The hemp-seed cake had a slightly constipating effect 
upon the cows. 

In a test comparing dried yeast with decorticated cotton-seed meal the cows 
were fed the same basal ration as In the above test and in addition either 
3 lbs, of dried yeast or 3 lbs. of decorticated cotton-seed meal per head daily. 
On tbe dried yeast ration the cows gained 56 lbs. in weight and produced 
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2,954.75 lbs. of milk containing 3.77 per cent of fat. On tlie cotton-seed meal 
ration they gained 120 lbs. in weight and produced 2,913.5 lbs. of milk contain¬ 
ing 3.72 per cent of fat. There was no difference in chiirnability of the milk 
or in flavor and q.uantity of the butter in favor of either of the rations, except 
that the butter made during the feeding of cotton-seed meal was the harder 
and of a better color. 

In a test comparing decorticated peanut cake with decorticated cottonseed 
cake the cows were fed a basal ration of mangels, hay, bran, and dried yeast, 
and in addition either 4 lbs. of peanut cake or 4 lbs. of cottonseed cake. On 
peanut cake the cows lost 51 lbs. in weight and produced 3,504.25 lbs. of milk 
containing 3.86 per cent of fat; and on cottonseed cake they gained 111 lbs. 
in weight and produced 3,437.25 lbs. of milk containing 3.97 per cent of fat. 
There wms no difference in quality or flavor of the butter from either of the 
rations, except that the butter churned during the peanut ration period was 
the softer. 

Analyses of each of the concentrates compared in these tests are given. 

The raising of dairy heifers, R. R. Keer {Jgut. Dept. Agr. Yict, 0 ‘ria, 14 {I9t6), 
lYo. 7, pp. SS5-S97, figs. 6 ).—^In addition to general directions for and notes on 
raising dairy heifers, results are given of tests of heifers conducted by the 
government in Yictoria. It is stated that the results of these tests are showing 
not only the value of breeding and care of animals and their productive quali¬ 
ties, but are furnishing the basis for a list of sires showing consistent dairy 
heredity. 

Bairylng in Uruguay, A, Abella {Inteniat. Jnst. Agr. IRome], Interngt. Rev. 
Bd. and Pract. Agr., 7 {1916), No. 5, pp. 639-637).-—Brief data are given on the 
number of dairy cattle, milk production and consumption, butter and cheese 
making, the importation of dairy products, dairy regulations, and cooperation 
in milk production in Uriigiiaj'. 

The milk problem, 1. J. Billon {lUtica, 7.: Dairyments League], 1916, 
pp, 16.) —^This is an address delivered at Utica, N. on September 16, 1916, on 
the economic conditions surrounding the sale and distribution of milk in New 
York City and State. 

The milk supply of Paris by producers'* associations, M. Donon (Uappro- 
in&ionnement en Lait de la Ville de Paris par les Associatiom dc Froduetenrs. 
OrUam: Iniprhmrie OrUanaise, 1914, pp- 170, figs. 29 ),—^This manual deals 
briefly with the milk supply and consumption of Paris, the price of milk to pro¬ 
ducers, conditions governing the sale of milk, milk syndicates, the organization 
and operation of cooperative dairies, and the production of hygienic milk. Ap¬ 
pendixes give model constitutions of milk syndicates and cooperative dairies, 
rules governing the collecting of milk, estimates and specifications for the 
installation of equipment for cooperative dairies, and illustrations of plans and 
machinery. 

[Proceedings ninth and tenth annual conferences of the American Asso- 
eiation of Medical Milk Commissions, 1915 and 1916] (Proe. Anier. Assoc. 
Med. Milk Com-., 9 (1915), pp. 210; 10 {1916), pp. 2,56 ).—These reports give, re¬ 
spectively, the proceedings of the ninth annual conference of this association, 
held at San Francisco, Oal, June 17-19, 1915, and the tenth annual conference, 
held at Cinclimati, Ohio, June 9~11, 1916. Reports of various medical milk 
commissions, the constitution and hy-laws of the association, a list of medical 
milk commissions in the United States and Canada, and papers by various 
authors on the production of sanitary milk are inclucled. The proceedings for 
the tenth conference also contain methods and standards for the production 
and distribution of certified milk. 
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Bacteriological examination of tlie Bombay milk supply, L. L. Joshi (Jotir. 
Dairying [hiiia], 3 (1915), Na, 1, pp. 5-36^ fig. 1 ).—^This paper discusses tlie 
sources of bacteria in milk, factors inBnencing tlie multiplication of bacteria 
in milk, tubercle bacilli in milk, bacterial standards for milk in India, and 
metliods and results of the bacteriological examination of a number of samples 
of buffaloes’ and cows’ milk from various sources in Bombay. 

The average number of bacteria in 240 samples of milk bought at random 
from dailies, milk shops, cattle stables, railway stations, individual milk 
vendors, etc., in Bombay from April, 1913, to July, 1914, was 36,385,000 per 
cubic centimeter. A number of samples of milk colieeted under strict precau¬ 
tions from healthy cows and buffaloes and examined immediately gave an 
average bacteria count of 292 per cubic centimeter, and the tests for lactose 
fermenters and pathogenic microbes were negative in all cases. Out of 741 
samples of Bombay milk examined during four years no tubercle bacilli were 
found. These results have since been confirmed at the Bombay bacteriological 
laboratory and the author concludes that tuberculosis is rarely, if at all, con¬ 
veyed by milk in India. 

Essentials for the production of clean milk, W. J. Dougan {Hoard's Dairy- 
ma,n, 1916, Dec. 22, pp. 757, 788, figs. 6). —^This is a brief discussion of the essen¬ 
tials for the production of high-class milk at reasonable prices. 

Cooling milk on the farm, H. F. Judki.vs {Conn. Agr. Col. Ext. Ser-v. Bui. 1 
{1916), pp. 18, figs. 4).—General directions are given for cooling milk on the 
farm, including the use of the cooling tank, milk coolers, and mechanical refrig¬ 
eration, and the cooling of bottled milk. 

Some aspects of the physiology of milk secretion, R. L. Hill {Jour. Amer. 
Vet Med. Assoc., 49 {1916), Ho. 4, 2>P- 483-510 ).—This is a brief survey of the 
theories and scientific investigations upon this subject, and an account of recent 
experiments upon the increase of milk secretion due to the injection of sub¬ 
stances present in the pituitary body. A list of the literature reviewed is given. 

Rapid method of counting bacteria in milk, W. D. Pbost (Seiefwe, n. ser., 
42 {1915), No. 1017, pp. 255, 256). —This outlines a rapid method of counting 
bacteria in milk described below. 

A rapid method of counting living bacteria in milk and other richly seeded 
materials, W. D. Pbost {Jour. Amer. Med. Assoc., 66 {1916), No. 12, pp. 889, 890, 
figs. 5). —This paper describes in detail the method noted in the preceding ab¬ 
stract. In brief the method is as follows: 

One-twentieth cc. of milk is mixed with standard nutrient agar and spread 
over a definite area of a sterile glass slide. When the agar is hard, this little 
plate culture is put in the incubator for about six hours under conditions which 
prevent evaporation. It is then dried, given a preliminary treatment to pre¬ 
vent the agar from firmly binding the stain, stained, decolorized, and cleared. 
When this dried and stained plate culture is viewed under the microscope, the 
little colonies are defiuitels^ stained and appear highly colored on a colorless or 
slightly colored background. These colonies can he readily counted and the 
number of bacteria per cubic centimeter calculated. 

The author states that this method can be used for pasteurized milk, but in 
case of recently pasteurized and very good milks the time rec[uired for in¬ 
cubating the plates will probably be from 8 to 12 hours. 

Counting bacteria in milk in less than eight hours, W. D. Fbost {Milk 
Dealer, 6 (1916), No. 3, pp. 24-^^, 86, figs. 11).—The author reviews the 

various attempts that have been made to devise a method for the bacteriological 
examination of milk in a shorter time than that required for the plate method, 
and gives results obtained by the method noted above. Charts are also given of 
a number of series of comparative tests showing the variation in bacteria 
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counts of samples of milk by the rapid method and by the standard plate 
method. 

Ill one series the ratio of the standard plate counts to the rapid plate counts 
varied from 1: 0.05 to 1: 7.43 with an average of 1: 0.96. In nearly two-thirds 
of the counts the rapid method gave a lower count than the standard method. 
In another series the ratio varied from 1:0.02 to 1:2.8 with an average of 
1:1.17. Tests by other experimenters are reviewed which show that variations 
occurring between duplicate plates or between different dilutions in the same 
sample by the ordinary plate method are often as great as the above. 

A brief description is also given of a microscopic test for pasteurized milk 
which has been noted from another source (E. S. R., 34, p. 113), and results 
obtained wnth about 500 samples of milk tested by this method are noted. T!ie 
author claims that by this method not only freshly pasteurized milk but pas¬ 
teurized milk that has become recontaminated can be readily detected. 

A list of cited literature is given. 

Comparison of a rapid method of counting bacteria in milk with the stand¬ 
ard plate method, W. D. Fbost (Jour. Infect, Diseases, IB (1916), No. S, pp. 
273-287, figs. 6‘).—The method here described and the data reported have been 
noted from another source (see above). 

Points in butter factory management under home separation, G. M. Valb:n- 
TiNE {Jour. Agr. INetc Zeal.J, 13 {1916), No. 1, pp. 17-25). —This paper deals 
with the problems that arise in the management of gathered-eream butter 
factories, including weighing, sampling, and testing cream; neutralizing and 
pasteurizing; cooling and refrigeration; power; churning and moisture test¬ 
ing ; and the keeping of records. 

A practical guide for the manufacture of butter and cheese, A. T>e Toth 
(Guia Practica de la Padricacion de MantequUla y Q/uesos, {Mexico C-Ug}: I^ec, 
Fomento, Colon, e Indus., 1916, pp. 164, fig^- ^5).—General directions are given 
for making cheese and butter under Mexico conditions. 

'Various experiments in making Cheddar cheese, L. Bibeaii (Rpt. Dairgmem>s 
Asso. Prop. Quebec, 34 (1915), pp. 222-280). —Brief results are given of cheese 
making experiments conducted by the author at various dairy schools and 
cheese factories in Quebec during 1914 and 1915. 

YETEEINAEY MEDICINE. 

Practical bacteriology, blood work, and animal parasitology, E. E,. Stitt 
{Philadelphia: P. Blakiston’s Bon Co., 1916, 4- ^d., rev. and enl., pp. 
XYII-^497, figs, This is the fourth edition of the wmrk previously noted 

(E. S. E.. 20, p. 174). Because of the rapid advances in the subject practically 
every chapter has been revised and new^ material added. Portions of some 
chapters have been entirely rewritten. A new chapter dealing with diseases of 
unknown or doubtful origin has been added, in which is discussed the vitamin 
theory in beriberi and pellagra, as well as recent findings in typhus fever, rat- 
bite fever, Rocky Mountain spotted fever, etc. 

Bacteriological keys, zoological tables, explanatory clinical notes, and an ap¬ 
pendix giving directions for the preparation of tissues for examination in micro¬ 
scopic sections, the mounting and preservation of animal parasites, the prepara¬ 
tion of norma! solutions, and the chemical examination of blood, urine, gastric 
contents, and duodenal fluid, and a brief discussion of disinfectants and insecti¬ 
cides are included. 

The packing for shipment of meat samples for bacteriological examina¬ 
tion, L. Filewski (Arh K. BmtdMsamt., SO (191S), No. 1, pp. Bata 

submitted show that meat samples to be sent for bacteriological examination 
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can be satisfactorily packed in bran. For larger samples wrapping in cotton 
clotii previously soaked in alcohol is recommended. The use of vinegar, mer¬ 
curic clilorid, pickling solutions, borax, and bleacliing powder is not recom¬ 
mended as practical, although in isolated cases the experimental results obtained 
were satisfactory. 

Serums, vaccines, and toxins in treatment and diagnosis, W. C. Bosaxquet 
and J. W. H. Btee {New York: Funk d Wagnnlls Co., 191&, d, e4., pp. 
figs, 20). —This volume discusses the subject under the general topics of im¬ 
munity and resistance to disease, preparation and administration of sera and 
bacterial vaccines, sera and toxins in diagnosis, diphtheria, tetanus, snake bite, 
hydrophobia, smallpox and vaccinia, anthrax and glanders, plague, cholera, 
enteric fever, dysentery and other bacillary infections, tuberculosis, leprosy, 
affections due to streptococci, other infections due to cocci, catarrhal affections, 
diseases due to protozoa, and malignant tumors. An appendix on various 
conditions treated with sera is included. 

Digested and diluted serum as a substitute for broth for bacteriological 
purposes, A. Distaso {Brit. Med. Jour., No. 2912 {1916), pp. 555, 556 ).—The 
author describes the preparation of a culture medium from sheep or ox serum 
by digestion overnight with an aqueous extract of pig’s pancreas previously 
activated with an aqueous extract of a small portion of the duodenum of the pig. 

A luxuriant growth of the BadUus eoli group, streptococcus, staphylococcus, 
B. suhtilis, B. proteus, and E. fiuorescens was obtained on the medium. Little 
or no growth of meningococci was obtained, however. 

For indol formation the medium yielded the same results as the usual trypto¬ 
phane medium. The medium is also suited for sugar tests and by combining 
with agar can be used to produce a beautiful transparent solid medium. 

Directions for the preparation of the diluted serum for sugar tests are also 
submitted. This medium is especially suitable for B. coU and is much cheaper 
than those commonly used. 

The effects of serum treated with agar, E. Zunz and M. Gelat (Jour. Expt. 
Med., 24 {1916), No. S, pp. 241-269 ).—^Experiments reported in detail show that 
the intravenous injection into normal rabbits of horse serum, previously kept 
for two hours at 38° C. in the presence of 0.2 of its volume of a 0.5 per cent 
.^suspension of agar in physiological saline and then separated from the agar by 
centrifugal Ization and filtration, produces a considerable and prolonged fall in 
blood pressure, expulsion of feces, diminished coagulability in the carotid blood, 
and, at times, accelerated respiration. The various symptoms produced are the 
same as those observed after the intravenous injection of horse serum into a 
previously sensitized rabbit. 

Horse serum previously kept for 30 minutes at 56°, and then treated with agar 
as described, produces no other effect than does the ordinary introduction of 
horse serum Into the veins of a normal rabbit 

The experimental results are discussed in some detail. 

The effect of moderately high atmospheric temperatures upon the forma- 
tion of agglutinins, 0. E. A. Wixsnow, J. A. Miluik, and W. C. Nobub {Proe. 
Soe. Expt. Biot and Med., 13 (1916), No. 8, pp. 194-197 ).—The results of experi¬ 
ments reported, in which animals were immunized by successive intraperitoneal 
injections of increasing doses of killed typhoid bacilli and kept at temperature 
ranging from 29 to 32° O., indicate that the moderately high temperatures 
tend to lower the power of agglutinin formation in rabbits. 

Immunity produced by intravascular injections, L. Camus (Compt. Rend, 
Aead. 8oi. [Pona], 16S (1916)^ No. 14, PP- Experiments are reported 

wMeh show that the time necessary for immunization varies with 'the dose of 
vaccine employed. It is not possible, as some have supposed, to suppress the 
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latent phase (incubation period), but the time can be controlled by increasing or 
decreasing tlie quantity of vaccine used. The importance of inclividiial varia¬ 
tion in tlie production of immunity is noted. 

Studies oil antibodies,—Analyses and nitrogen distribution of a number 
of antisera, E. J. Banzhaf, K. Sugiuea, and K. G. Falk {Jouk Immunol., 2 
(1916), No. 1, pp. 125-135). —This material has been previously noted (E. S. B., 
36, p. 80). 

Bsperimeiits with oil of Chenopodium and cardiac stimulants on the iso¬ 
lated frog heart, W. Salant and A. E. Livingston {Amer. Jour. Ph-ysiol, 1^1 
(1916), No. 1, pp. 21-88, ftps. 10). 

A further report on thromboplastin solution as a hemostatic, A, F. Hess 
{Jour. Amer. Med. Assoc., 67 {1916), No. 2k, pp. 1717-1720). —A number of cases 
are reported in which an aqueous extract of ox brain was successfully used. 

It is concluded that the thromboplastin is of practical value in controlling 
hemorrhage wherever it can reach the site of bleeding. In cases of true hemo¬ 
philia it may be regarded almost as a specific hemostatic. Its use is indicated 
in a variety of hemorrhages. In cases where local api>lications fall the throm¬ 
boplastin solution should be injected into the site of hemorrhage. This pro¬ 
cedure can be readily resorted to as the solution loses little of its potency as 
the result of dilution and rapid boiling. 

In addition to its hemostatic action the extract was found to possess healing 
properties, actively stimulating granulation and hastening epithelization. 

Spontaneous amebic dysentery in monkeys, A. Eichhoen and B. Gallaghee 
(Jour. Infect. Diseases, 19 (1916), No. 3. pp. 395-407, figs. 5). —This paper re¬ 
ports upon a spontaneous outbreak of a disease in monkeys in which the lesions 
corresponded closely to those found in amebic or tropical dysentery in man, and 
in which protozoal organisms occuiTed that had the structure and character¬ 
istics of those amebas generally considered the causative agents in human 
tropical dysentery. 

The presence of Bacillus typhosus in the blood of rabbits after inoculation 
into the gall bladder, Lange and Boos (Arh. K. GsndMsamt., 50 {1915), No. 1, 
pp. 57-95), —In a verj" short time after inoculation of typlioid bacilli into the 
gall bladder of rabbits the presence of the organisms can be detected in the 
blood of the ear vein. This migration takes place directly at the point of 
inoculation or in the iinmediate tissue through the blood capillaries of the gall 
bladder. Such a rapid migration does not take place from other organs which 
are equally as rich in capillaries. Injection of bile into the gall bladder facili¬ 
tates the migration, while the subcutaneous injection inhibits it. By direct 
injection into the liver a similar migration takes place. The animals which 
have been inoculated in the gall bladder with the organisms become carriers of 
the organisms, whether the migration was slow or rapid. Where the gall 
bladder was extirpated shortly after the inoculation (six minutes) the animals 
did not become carriers. 

In one animal typhoid bacilli were found in the urine 20 minutes after 

inoculation. 

The etiology of Eocky ICountain spotted fever, S. B. Wolbach (Jour. Med. 
Research, Sk (1916), No. 1, pp. 121-126, pi. 1). —The author reports the occur¬ 
rence of a bacterium in large numbers in the lesions characteristic of spotted 
fever in experimental animals. “The organism corresponds in some respects 
wdth the description given by Bicketts of bodies which he found in the blood 
of human and experimental cases,, and in the tissues and eggs of infected ticks. 
The classification of the organisms is not yet clear; of its bacillary form and 
multiplication by transverse division there can be no question.,’' 
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Tlie etiology of Bocky Mountain spotted fever,—Occurrence of tlie parasite 
in tlie tick, S. B. Wolbach {Jour, Med, Researoli, S5 {IBM), No. M8, pp. 
147-150 ).—“A parasite has been found in proved infected ticks in large iiimibers, 
morpliologically identical with the parasite found in the lesions of guinea pigs 
and monkeys infected with Eocky Mountain spotted fever. This parasite does 
not occur in the tissues of ticks proved to be noninfective. 

‘*The distribution of the parasite in the infected ticks indicates that tlie 
transmission occurs by way of the salivary gland secretions. Transmission 
by fecal contamination of the wound caused by the tick does not seem possible 
because of the character of the tick’s feces.” 

Equine and bovine streptococci as causal agents of human infections, A. J, 
Ohalmees and A. Marshall (Jour, Trop, Med. and Hyg. ILondonJ, 19 (1916), 
Nos. 18, pp. 21S-215; 19, pp. 225-228). —^The authors here attempt to trace the 
pathogenic streptococci found in puerperal fever and in sore throats to their 
sources. 

The occurrence in the United States of certain nematodes of ruminants 
transmissible to man, B. H. Ransom (Neto Orleans Med. and Surg. Jour., 69 
(1916), No. 4, pp. 294-298). —In this article the author calls attention to the 
occurrence in this country of three of the four species of Trichostrongyius 
which have been recorded as parasites of man, namely, T. eolulriformis, T. 
vitrimis, and T. proholurus, reference to which has previously been noted 
(E. S. R., 25, p. 387). 

Some notes on the encysted larva of the lung distome, S. Yoshida [Jour. 
Farasitology, 2 (1916), No. 4, pp. 175-180, fig. 1). —^This further paper on the 
subject (E. S. R., 35, p.' 384) reports some of the results obtained in a subse¬ 
quent study on the cysts of the lung distome in crabs, especially Nrioaheir 
fapqnicus. 

Immunity studies on anthrax serum, A. Eichhokn, W. K. Beeg, and E. A. 
Kelseb (U. S. Dept Agr., Jour, Agr. Research, 8 (1917), No. B, pp. S7-56, 
fig. 1). —^The authors have fractionated anthrax serum obtained by the hyperim- 
munization technique previously described by the senior author (E. S. R., 34, 
p. 579} by the methods commonly used in the fractionation of diphtheria anti¬ 
toxin. The anthrax antibodies w’ere found in the pseudoglobuliii fraction. 
The globulin preparations contained the antibodies in a concentrated form, as 
shown by numerous tests on laboratory animals. Tests on larger animals also 
proved the presence of antibodies in this preparation. Preliminary data 
obtained from the use of the serum and globulin in the treatment of anthrax 
in man showed it to yield very satisfactory resnlts. 

The methods of analysis of serum and similar preparations with some slight 
modifications and improvements are described in detail. For the separation of 
globulin precipitates from their filtrates centrlfugalixation has been found to 
be more effective and rapid than filtration. 

Experiments to determine the changes in the serum proteins during immuai- 
ration (mule) showed a pronounced rise in the content of total eoagulahle 
protein and total globulin, as has been noted by other investigators immunizing 
against diphtheria, tetanus, and rinderpest virus. 

The value of a preparation as described, in that a much smaller dose is 
required which may be safely inoculated intravenously and also as minimizing 
the danger of anaphylactic shock, is pointed out. The coinplement-fixatlon test 
has been applied to the standardization of the anthrax serum, and' while it is 
considered still to be in an experimental stage its value as an accurate method 
of standardization is indicated. 

The analytical and immunisation data are submitted in tabular and graphical 
form. 
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Simultaiieoiis vaccmation against blackleg, F. S. Schoenlebbb {Amer. Jonr. 
Tet Med,, 11 (1916), ¥o, 10, pp. 79S, 797).—^Tlie use of a blackleg serum (llltereci 
sterile serum of lilgMy imrauiuzecl animals) on 2,500 head of calves with 
practically no loss is reported. The seriiin is said to have not only protected 
the animals against the disease but checked it when given in the early stages. 
The immunity, however, lasts only a few days, so that the administration of 
the serum must be follow^ed by an inoculation of the virus. As much as 300 cc. 
has been introduced intramuscularly into one animal without any serious 
effects. 

Serological investigational methods as aids in the diagnosis of trypano¬ 
some diseases, with special reference to dourine, B. Offebmann (Arb,' K. 
G-syidhtsmnt., 50 {1915), No. 1, pp. ISO). —^The results of the study reported 
show that sera obtained from healthy rabbits in many eases were antihemolytie. 
The regularity of the occurrence of this antihemolytie property could not be 
established. In the use of rabbit serum in complement-fixation tests it is indi¬ 
cated that the serum should be tested before inoculation. 

Agglutinins which wdli agglutinate the trypanosomes of dourine were not found 
in normal rabbit serum. Complement-binding antibodies and agglutinins, how¬ 
ever, were found in the sera of rabbits which had previously’ been inocuiateil 'with 
the trypanosomes. The antibodies did not always appear simultaneously. In 
general, complement-binding amboceptors w-ere detected earlier than agglutinins. 
The time of appearance and quantity of antibodies varied with the Individual 
animals and with the course of the disease. The quantity diminished somewhat 
in the course of the disease but increased again in time. No regularity of this 
phenomenon could be established. In no case did they disappear completely from 
the blood stream. 

Antibodies could be detected in the serum kept under sterile conditions after 
many months. 

For agglutination it is stated that a fresh suspension of trypanosomes most be 
used. The antigen used for complement fixation was found to retain its activity 
for many weeks if kept in a refrigerator. 

Complement fixation and agglutination are considered to be valuable diagnostic 
aids. Since complement fixation yields more satisfactory results it Is to be 
preferred. 

Foot-and-mouth disease, A. Tbijbubg (Tijdschr. DiergmeesJe., 4$ (1916), No. 
22, pp. SilSSo ).—^This discusses the subject under the topics of virus; virus 
carriers; spread of the disease through negligence in handling diseased animals 
and carcasses, through wild animals, insects, wind, waterfowl, etc.; clinical 
symptoms; severe forms of the disease; differentia! diagnosis; susceptibility; 
immunity; sanitary and hygienic measures; immune serum; immunization with 
attenuated virus; and simultaneous treatment. 

Foot-aud-mouth disease, E. M. Mulder (Tijdschr. Diergeneesk., 4^ (1916), 
No, 22, pp. S5S-S47).-—This is a general discussion of the disease from the stand¬ 
point of control and eradication. 

The author considers that the virus of the disease produces a lasting immunity 
in the animals, as is evidenced by the natural Immunity of the offspring. A 
system of immunization of all male animals which are to be used for breeding 
purposes is outlined and is considered to be the most rational method for eradi¬ 
cating the disease. 

Foot-and-mouth disease in Friesland, H. Van Staa (Tijdschr. Diergemesk,t 
4S (1916), No. 22, pp. S25SS7, figs. 2 ).—^This is a general review and discussion 
of the outbreaks of the disease from 1891 through 1915, 

The data presented show that the outbreaks of the disease during the months 
of October, November, December, January, February, and March ’were twice as 
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great as during tlie remaining or summer montiis. The Tinis of the disease is 
believed to have been introduced, even from the first outbreak, by infected water- 
fowl, which come Into the country from the east in the fall of the year- 

It is indicated that more infections diseases are carried by birds than is usually 
considered. 

Old and new methods for the diagnosis of glanders, E. Gbaub (Scfitveiz, 
Arch. Tierheillc., 58 (1916) ^ No. 11, pp. 579-595, figs, 2). —^This is a general dis¬ 
cussion of the various biological methods used in the diagnosis of glanders. 

The conglutination reaction is described and discussed in some detail. 

Diagnosis of tuberculosis by complement fixation, with special reference 
to bovine tuberculosis, A. Eichhoen and A. Blumbesg {U. S. Dept. Agr., Jour. 
Agr. Research, 8 {1917}, No. 1, pp. 1-20, fig. 1). —^A brief historical resiiin§ is 
given and the preparation of antigens and data obtained in their standardization 
submitted. An antigen prepared with bacillary emulsion and tuberculin precipi¬ 
tate was found to be the most effective in the serological tests. 

From data obtained with the use of these antigens with 816 bovine, 120 
porcine, and 22 human sera, it is concluded that the complement-fixation test 
in cattle is not so reliable as the subcutaneous tuberculin test. Since a large 
proportion of the positive cases give only a faint reaction, a very careful 
titration of the antigen and a most accurate observance of all the details of 
the technique of the test are necessary. The degree of the reaction could not 
be considered as an index to the extent of infection. It Is thought that the 
test could be employed as a supplementary test in cases of doubtful or atypical 
reactions to the subcutaneous or other allergic tests, but it is not deemed prac¬ 
tical for general diagnostic purposes. 

The results of tlie test are affected by subcutaneous injection of tuberculin 
into healthy animals. This interference may be noted as early as the fourth 
clay following the injection, and may persist for six w^eeks, or possibly for a 
much longer time. 

A list of 48 references of cited literature is appended. 

The diagnosis of tuberculosis with special reference to the intrapalpebral 
test, N. Mobi (Ann. Staz. Sper. Malattie Infet. Bestiame, R, Jst. Ineoragg. 
Napoli, 2 (1914), No, 2, pp, 289-317), —Experimental data obtained by the use 
of the various procedures for the introduction of tuberculin into suspected 
animals (bovines) are reported in detail and discussed. 

It is concluded that the intrapalpebral test is a reliable and easily manipu¬ 
lated procedure for the diagnosis of tuberculosis, especially in general practice. 

Transmission of porcine tuberculosis to man and the reinoculation of 
calves, H. Mahkus {Rev. G^n, MM. VM., 25 {1916), No, 298, pp. 466-478, 
figs. S), —The case of a veterinarian infected with the tubercle bacillus through 
a small abrasion on the thumb during the examination of a large number of 
tuberculous hogs is reported. 

The micro-organism was isolated from the wound and after cultivation in¬ 
jected into calves. The disease was produced in all cases and the diagnosis 
substantiated by post-mortem findings. The bacteriological, histological, and 
autopsical findings are described. 

It is indicated that the case demonstrates that the bacillus of Koch coming 
from the hog is equally pathogenic for the human organism. 

Bovine tuberculosis, J. G. Wmns and C. LmcH (N. 1\ Dept Agr. But 82 
{1916), pp, 1875-1956, figs. 84).—This bulletin discusses the subject under the 
general topics of tuberculosis and its development, dissemination of tuberculosis, 
tuberculosis in calves, tuberculin, reactions, physical examinations, pasteurim- 
tion, and methods of control. A glossary of terms relating to the subject Is 
included. 
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Cases of poisoning* in cattle by feeding on meal from soy bean after extrac- 
tion of tbe oil^ S. Stockman {Jotir. Compar, Path, mid Ther., 29 (191$)^ N(h 
2, pp. 95-197),—A report of deaths among cows receiving a ration of soy bea-ii 
meal or cake in a district in the south of Scotland in which 54 of 67 affected 
cows on nine different farms died led to an investigation of the cause. The 
symptoms and post-mortem appearances are described and data collected on 
eight of the farms are reported in tabular form. With these data as a basis, 
laboratory feeding experiments were conducted wnth cattle and other animals 
and are here reported. 

The feeding of extracted soy cake and meal produced symptoms and post¬ 
mortem lesions v,dtlch were identical with those occurring in the field among 
cattle fed on similar material. The extracted soy in no case, in practice or 
laboratory, produced a sudden effect, considerable amounts being consumed and 
a considerable time elapsing before signs of illness appeared. The smallest 
amount consumed at the laboratory before the disease appeared was 172 lbs. 
in 36 days. The shortest time in which the disease appeared was 29 days, 
during which period 201 lbs. were fed. No animal other than cattle suffered 
from feeding on this meal or cake, either in practice or at the laboratory. 

It is pointed out that the very high temperature (106 to 109° P.) accom¬ 
panying the Illness seems to exclude the ordinary poisons but does not ex¬ 
clude a poison of the rlcin class. Specific bacterial infection was excluded 
by test inoculations, microscopical and bacteriological examinations, and by the 
sterilizing temperature which was used in the process of manufacture. No 
castor seeds could be traced in the meal. 

A wide Inquiry shows that the whole soy bean is not poisonous and an in¬ 
quiry among manufacturers shows that there is plenty of evidence that soy 
extracted with naphtha does not cause poisoning; thus it appears that the 
trouble was caused by the use only of soy extracted with tiiehlorethylene, 
although this is not poisonous when given to cattle in from 1 to 3 oz. and for 
long periods. It is suggested (1) that the products from trichloretliylene ob¬ 
tained by heat may be poisonous, (2) that the trichloretliylene in coutact with 
soy and heat to drive off the former may form a poison, or (3) that some of 
the trichlorethylene was impure and contained other bodies. Thus it is 
inadvisable to use trichlorethylene as an extractor. 

A disease resembling “ forage poisoning in horses and mules wherein oat 
hay incorporated the primary factor, it, Gbaham, L. R. Himmelberger, and 
B. L, Pontius (Rept, U. 8. Live Stock Sanit. Assoc., 19 (1915), pp. 22-42, 
figs. 2), —^Previously noted from another source (E. S. B., 34, p. 681). See 
also a note by Graham and Himmelberger (E. S. B., 36, p. 280). 

Studies on forage poisoning, E. Graham and L. B. HiifMELBEKGER (Jour. 
Infect. Diseases, 19 (1916), No. S, pp. 385-S9i, figs. S ).—The first part of this 
paper (pp. 385-388), wliich deals with the pathologic changes in a disease in 
horses resembling forage poisoning, is based upon studies of tissues secured from 
seven horses fatally affected in consequence of feeding on an oat hay in the 
experiments above noted. “ While the pathologic presentations in the various 
tissues examined are not diagnostic, since no pathognomonic Importance can be 
ascribed to them, the changes found collectively are suggestive of a toxemialike 
condition in so far as the type of the disease we have studied is concerned.” 

The second part of the paper (pp. 388-394) relates to a pathogenic bacillus, 
Isolated from the same oat hay as was the Bacillus ooH-l!ke organism above 
noted, which grew readily under laboratory conditions, Feeding and inoculation 
experiments Indicate that the bacillus is nonpatliogenic for rabbits, guinea pigs, 
white rats, chickens, cate, dogs, and swine. Horses, mules, cattle, sheep, and 
goats do not succumb to a single intravenous injection, except in rare instances, 
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but repeated daily injections in horses are followed by nervous manifestations, 
marasmus, coma, and death. “ The symptoms observed in experimental horses 
following the injection of the sterile filtrate of this baciUus grown on Uschinsky’s 
medium evidence the production of a toxinlike substance as an inherent character 
of the bacillus isolated from the oat hay, and the results from repeated adminis¬ 
trations suggest a systemic cumulative action. Repeated intravenous injec¬ 
tions of the bacillus washed from agar slants, sterile filtrates of the culture 
on Uschinsky’s medium, broth cultures by way of the mouth or in the form of 
enemas produced variable nervous symptoms and death in horses and mules.” 

“A somewhat similar microorganism has been isolated from the chicken excreta 
found in the oat hay, but its pathogenicity has not yet been established. This 
micro-organism was not isolated from two apparently wholesome forages ex¬ 
amined bacteriologically, but from sorghum silage obtained from a farm where 
animal fatalities had occurred with symptoms resembling forage poisoning, a 
micro-organism with some^vhat similar cultural characteristics was obtained. 
The micro-organism from the sorghum silage possesses pathogenic properties, as 
observed following inoculation of experimental horses,” and reported below. 

Studies iu forage poisoning, R. Gbaham and L. R. Himmeubeegee {Jour. 
Conipur. Path, and TJier., 29 (1916), No. 2, pp. 107-llS). —In continuation of the 
above studies, the authors report upon an outbreak in Woodford County, Ky., In 
December, 1915, in which losses occurred among young cattle fed grain rations 
and silage. The symptoms in these animals consisted of emaciation, dull languid 
appearance, incoordination in walking, loss of appetite, diarrhea, decubitus, tem¬ 
perature and respiration normal, and pulse w^eak. The feeding of the silage, 
which consisted of sorghum cut about one week before placing it in the silo in 
August, was discontinued, and no further losses occurred. 

Fourteen experiments with animals, including cattle, horses, sheep, and goats, 
were made, in which feeding and inoculation tests were carried out with silage, 
watery extract of silage, cultures of the bacillus, and sterile filtrates from cul¬ 
tures. The bacillus isolated from the silage, but w’hlch could not be found in 
the station sorghum silage, possessed pathogenic properties for some of the ex¬ 
perimental animals. “ Daily administrations of sterile filtrates of this bacillus 
grown on a synthetic medium, introduced intrajugularly, and bouillon cultures 
in the form of enemas produced death in horses, as did also daily drenches of 
bouillon cultures to calves, with clinical manifestations and gross anatomical 
changes not unlike those observed in some cases of forage poisoning. The morpho¬ 
logical and cultural features of this bacillus are in every major detail analogous 
to those possessed by a pathogenic organism isolated from an oat hay respon¬ 
sible for losses among horses and mules, as demonstrated by feeding experi¬ 
ments,” as noted above. 

The etiology of infectious anemia of the horse, CASEk and VAXUfe (Kec. MSd. 

92 (1916), No. 7, pp. 19S~199; Ann. Inst. Pasteur, (IBM), No. 8, pp. 
SSS-S88; ahs. in Prop. Vet. Bid., 4 {1916), No. S, pp. 124. 125).—This is a sum¬ 
mary of work conducted by the authors during the past 12 years, with references 
to the work of others who have confirmed the authors* original findings 
incriminating an ultravisible virus as the cause of this disease. The authors 
refuse to admit the unicity of pernicious anemia of the horse anil that the 
disease is only verminous in origin, as reported by Seyderhelm and Seytler- 
helm (B. S. R., 33, p. 6S1) and by Ries (E. S. R., 18, p. 584). 

Report on the inYestigatlon into Joint-ill in foals existing in the Province 
of Ontario, P. W. Schofield (Toronto, Canada: GoPt, 19M, pp. 16 ).—^This first 
report includes tables giving the bacteriological results in 23 cases of Joint-ill 
and the results of vaccine treatment A specially prepared bacterial vaccine 
containing Staphylococom aureus, Streptococcus sp., and BaeiMm ahorfipm-- 
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eqninus was tested in 170 cases and found to be followed by a decrease in the 
mortality of more than ^0 per cent. 

Second report on the investigation into joint-ill in foals existing in the 
Province of Ontario^ F. w, Schofield {Toronto^ Ca-nada: Govt., 1916, pp. 24, 
5),—^Ttie investigations here reported, in continuation of those above noted, 
have led to the following conclusions: 

The disease joint-ill can be prevented in many cases by the use of a suit¬ 
able prophylactic vaccine. The vaccine used in this experiment, while pro¬ 
ducing results that are far from ideal, was of definite prophylactic value. The 
treatment has no untoward effect upon the foal either immediate or delayed. 
The vaccine should be used in conjunction with the other prophylactic measures 
in combating this disease. . . . Better results are obtained from the use of 
vaccines in the treatment of joint-ill than from any other method of treatment. 
There is much room for improvement as the average mortality is still far in 
excess of wliat it should be. . . . 

“A hemolytic streptococcus is apparently very closely related to the disease 
joint-ill. Marked pathogenicity for the rabbit is characteristic of the hemolytic 
streptococcus of joint-ill. In some of the most severe cases, no organisms could 
he isolated from the joint fluid or blood. Ingestion infection is quite probable 
since the presence of streptococci has been found in the milk of the dam iden¬ 
tical with those recovered from the diseased Joints of foals.” 

A Bongas-producing strain of the hog-cliolera bacillus isolated from an old 
laboratory culture, C. Te:xBroeck {Jmr. Expt. Med,, 24 (1916), No. S, pp. 
213-222). —“In a stock culture of the hog-cholera bacillus, which was passed 
through a series of rabbits 14 years ago, an organism was found that differs 
from the original culture in that it fails to form gas from the carbohydrates 
that are usually attacked hy this organism, while acid formation persists. This 
new strain is agglutinated by an antihog-cholera bacillus serum, and produces 
In rabbits and mice a disease similar to that caused by the typical cultures. 
The failure to form gas has persisted over a period of 18 months, and all at¬ 
tempts to cause the strain to revert to the original condition have failed.” 

The organism resembles in many respects Bacillm typhosus. Attempts to 
produce a similar change in more recently isolated cultures by animal passages 
and changes in environment failed. 

B¥EAi mQiMmmm. 

Seventeentb. biennial report of the state engineer, Colorado, 1913-14, 
(Bieii. Rpt. State En-gin. Colo., 17 { 1913 - 14 ), pts, 1, pp. 261, pi. 1; 2, pp. 330).— 
This report includes data on the general irrigation situation in Colorado, 
including financial matters, gives abstracts of reports of the water commis¬ 
sioners, reports the results of numerous seepage investigations, and gives the 
results of measurements of flow made in the Arkansas, Grand, Laramie, Rio 
Grande, San Juan, South Platte, Yampa, and White river drainage basins. 

Surface water supply of Pacific drainage basins in Washington and upper 
Columbia Biver basin, 1914 {TJ. S. Geol. Survey, Water-Supply Paper S92 
(1916), pp. 7-200, pU. 2}. —^This report, prepared in cooperation with the States 
of Washington, Montana, and Idaho, contains the results of measurements of 
flow made on streams in the Puget Sound and the upper Columbia River drain¬ 
age basins. 

Profile surveys in Skagit Biver basin, Washington (U. S. Geol Surve^y, 
Water-Supply Paper 419 (1916), pp. 5-8, pis. 12).—’This report, prepared under 
the direction of W. H. Herron, contains a plan and profile of Skagit River 
and certain tributaries above Concrete, Wash., made from surveys in 1915, 
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Profile surveys along Henrys Fork, Idako, and Logan Biver and Black- 
smith Fork, Utah {U. S. Geol. Survey, Water-Supply Paper 420 (1916), pp. 
5-8, pis. 10). — ^This report, prepared under the direction of W. H„ Herron, de^ 
scribes the general features of the Snake River basin and the Logan River 
basin and gives plans and profiles of Henrys Fork above St. Anthony, of the 
outlet of Henrys Lake, Idaho, of Logan River above Logan, and of Black¬ 
smith Fork, above Hyrum, Utah. 

Profile surveys in 1915 along the Bio Grande, Pecos Biver, and Mora 
Biver, in Uew Mexico {U. S. Geol. Survey, Water-Supply Paper 421 {1916}, pp. 
5-11, pis. 11). —This report, prepared under the direction of W. H. Herron, con¬ 
tains plans and profiles from surveys made in 1915 of the Rio Grande in 
the vicinity of Buckman, N. Mex., and from Embudo, IN'. Mex., to the Colorado 
state line, of the Pecos Biver above Alexander 'Falle Grant, N. Mex., and of 
the Mora River from its mouth to the east boundary of Mora Grant, N. Mex. 

Irrigation field laboratory at Denver, Colorado, R. B. Sleight (Engin. Neivs, 
76^"il916), No. 23, pp. 1080-1082, figs. 5 ).—This laboratory, which is part of the 
equipment of the Irrigation Investigations Division of the Office of Public Roads 
and Rural Engineering of the U. S. Department of Agriculture, is described 
and some of the important features illustrated. 

Concrete pipe irrigation systems (Jour. Electricity, 81 {1916), No. 12, pp. 
219-221, figs, 6 ).—The manufacture of concrete pipe for use in irrigation dis¬ 
tribution systems is discussed, and diagrams are given showing the carrying 
capacity in cubic feet per second, miners’ inches, and gallons per minute of 
concrete pipe varying in diameter from 6 to 24 in. and with a slope varying 
from 0.5 to 30 ft per 1,000 ft The value of n in Kutter’s formula used is 
0.0135. 

[Competitive tests of (commercial) overhead irrigation systems in 1914], 
E. Kkugeb and A. Nachtweh {Arb. Deut. Landw. Gesell., No. 276 (1915), pp. 
87, figa. 55 ).—^This paper includes a general discussion of irrigation and irriga¬ 
tion systems and a description of overhead irrigation systems with prices. It 
also reports tests of four commercial types of overhead irrigation systems. 

Malheur and Owyhee projects, irrigation and drainage, J. T. Whistles and 
J. H. Lewis {Oreg. Cooper. Work, Dept. Ini. U. S. Reclamation Serv., 1916, Feb., 
pp. XII-i'lS-201, pis. 52, fig. 1 ).—^This report, prepared in cooperation with the 
State of Oregon, gives the results of investigations for the irrigation from the 
Malheur River of Malheur Valley lands in the vicinity of Vale and Ontario, 
Oreg., and of lands in the vicinity of Nyssa from the Owyhee River. 

“The Malheur project includes approximately 39,150 acres of irrigable land, 
of which approximately 31,600 acres are the first development and 7,550 acres 
a later extension of the first development. . . . The present plans are to use 
the river as the main distributary. . . . 

“An agricultural and soil survey of the lands under the proposed project 
shows the fertility of the lands and at the same time the necessity for drain¬ 
age. The long seasons and fertility of the soil make it capable of fairly in¬ 
tensive development. . . . The duty adopted for the gravity lands is 2.6 ft. in 
depth during the irrigating season; for the pump lands 2.1 ft. in depth for 
the season. The distribution losses are estimated at 20 per cent of the water 
taken out at the heads of the laterals. The seepage loss for earth sections is 
estimated at 1 ft. in depth per day over the wetted area of canals and for con¬ 
crete lined canals 1 in. in depth. . . . The yearly diversion use for the develop¬ 
ment of the full project or 39,150 acres is 161,400 acre feet . . . The reservoir 
capacity required is 159,000 acre-feet. . . . The total cost of the entire project, 
including drainage, is $1,438,458, an average cost of approximately $37 per 
acre. . . , 



584 


EXPERIMENT STATION RECORD, 


IVol. 36 


“ The development proposed in the Owyhee Project is the irrigation of about 
18,100 acres of land lying partly on both sides of Owyhee River in the vicinity 
of Mitchell Butte, and in addition the inclusion within the project of about 
4,900 acres now served from the Ontario-Nyssu Canal (Shoestring Ditch), which 
derives its supply for irrigation use by pumping from Snake River, ... A 
soil and agricultural survey of the area included within the project . . , shows 
that this area is capable of a fairly intensive cultivation and is as promising 
as any arid soil in the State tvMcIi is susceptible of reclamation by irriga¬ 
tion. , . , The duty of water adopted for the lands of this project is 2.6 ft. 
in depth during the irrigating season for the lands under the main gravity 
canal on the north side of tlie river and on the lands served from the Ontario- 
Nyssa Canal. The corresponding duty for ail the other lands of the project 
is 2.1 ft. in depth. Distribution losses are estimated at 20 per cent of the 
wmter delivered to the heads of laterals. Canal seepage losses from the heads 
of laterals to the diversion are estimated at 1 ft. in depth per day over the 
wetted canal area for unlined canal sections, and similarly 1 in. in depth for 
lined sections. . . . The cost of the Owyhee Project is estimated at approxi¬ 
mately $1,446,000; including capitalization for operation, maintenance, and 
renewal of pumping plants, and for maintenance of siphons.” 

Flood relief for the Scioto Valley [Ohio], 1916, J. W. Alvobd and C. B. 
Buediok {Columbm, Ohio: State, 1916, pp. [XIJ]4-^7^, pis. S6, figs. S2 ).—This 
report includes the recommendations of the chief engineers for the adoption 
of the official plan of twm detaining basins, “one each on the Scioto above 
Dublin and the Olentangy above Delaware and channel improvements for the 
200,000 second-foot project, costing all told the sum of $10,125,000.” 

Preliminary report on Kearney Vineyard experimental drain, W. W. Weib 
(CaUfomm Sta. Bui. ^7S (1916), pp. 10S-12S, figs. 11). —This report, prepared 
in cooperation with the Office of Public Roads and Rural Engineering of the 
U. S. Department of Agriculture, deals wdth the drainage of an unproductive 
quarter section of alkali land, which was originally a vineyard. 

The soil consists of sandy loam and fine sandy loam, and the alkali content 
varied in the surface foot from less than 0.2 per cent over most of the tract to 
3 per cent over small areas. The principal salts were sodium chlorid and sodium 
carbonate, with the former predominating. “ Observations taken during 1912 
and the early part of 1913 showed that at no time during the year was the 
water table more than 7,5 ft, below the surface, and during June it stood within 
2 ft of the surface. During the entire growing season the w’ater was less than 
6 ft from the surface and for four and one-haif mouths was less than 4 ft. below 
the surface.” 

The drainage system installed consists of 21,842 ft. of drain, varying in size 
from 6 to 12 in. tile. The main drain has a tali of 1 in 1,060 and an average 
depth of about 7 ft. “ The lateral system, consisting of eight parallel laterals 
on the east and nine on the west side of the main, is composed of 6-in. tile at an 
average depth of 5.75 ft. The laterals are 315 ft. apart,” The total cost of the 
drain W'as |59.59 per acre. 

“ Prom measurements taken of the pump discharge it is evident that drainage 
systems under similar conditions should be designed to remove at least 1 cii, ft 
per second for each 160 acres, especially wdiere the drained tract is entirely 
surrounded by iindrained land. Indications are that the lateral drains might 
have been placed 400 ft. apart. It would have been better had the lateral tile 
lines been placed 6.5 or 7 ft. deep instead of 5.75 ft. The hardparg which was 
known to^ exist, has not proved to be a material hindrance to the movement of 
water. 
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“ Two years’ flooding has been sufficient to reduce the alkali present to an 
amount wliicli is considered safe for crops. The tests show that although there 
w^as originally nearly two and one-half times as much NaCl as NasCOs in the 
surface foot of soil this salt is much more easily removed by flooding than the 
NaaCOs, and although the latter has been reduced by 15 per cent there was, at 
the end of the second year, more than one and one-half times as niucli Na-COs as 
NaCl in the surface foot of soil. . . . The tract has been changed, after three 
years, from that previously described to one producing a crop of ISO tons of 
grain hay in 193 6.” 

Velocity coefficients for a dredged drainage canal, P. V. Hobges {Engin. 
News, 76 (1916), No. 22, pp. 1052, 105S, figs. d). —^Tests of the application of 
different formulas to the flow of w^ater in a drainage canal 25 miles long, exca¬ 
vated hy a I cu. yd. dipper dredge in peat soil underlain with clay, are reported. 

It was found by current meter measurements at t’wo sections that the coeffi¬ 
cient u of Kutter's formula varied from 0.0253 to 0.0259, and the velocity as 
computed with these values had a variation of 2.5 per cent within the range of 

this experiment. The coefficient m of Bazin’s formula, F== ^ 

0 . 002 -}— TH 

7ft 

varied from 1.127 to 1.104, and the velocity as computed with these values had a 

variation of 2 per cent. The coefficient C in the exponential formula 

varied 4 per cent. To obtain a formula that applies more closely to the law o£ 

flow in this canal, the formula was derived, in which Iv=229.6. 

The value of the coefiicient K varied 1.8 per cent within the range of this 

experiment. 

The value of n was found to decrease as the velocity or hydraulic radius 
increased, the condition of the channel remaining the same. 

Reduction of seepage losses in a canal through porous shale, J. H. Miner 
(Reclam. Rec, lU. /S'.], 7 (1916), No. 12, pp. 568-570, fig. 1). —Experiments con¬ 
ducted on canals of the Grand Valley Irrigation Project showed the favorable 
influence of artificial silting of canals in markedly reducing conveyance losses. 

The protective measures adopted consisted in excavating the canal tiirough 
shale to a depth of 1 ft. below the required grade, with a view of allowing silt to 
accumulate in this extra depth. . . . Part of the earth lining was placed before 
water was turned into the canal and part afterwards. The work clone with tl»e 
water in the canal was the more efl’ective in that the material compacted better 
and more quickly and also spread farther out on the canal botroin,” 

Care and attention necessary for maintenance of metal flumes, F. D. I'ylu 
{EciMm-. Reo. {U. /Si,], 7 (1916), No. 11, pp. 519. 520; rev. in Engin. Rec.. 7.) 
(1916), No. 21, p. 622). —Experiments wdth sevc^n pnlnt and tar mixtures, !ndu:I- 
Ing African black, Egyptian black, elastic graphite, green grapliire. tar com¬ 
pound, coal tar, and green paint when used as pre.servfi fives f:)V metal flumes 
on the Uiicoiiipaligre Project, are reported. 

» It was found “ that the coal tar, coal-tar compound, and elastic grapiiite were 
the only mixtures that could stand one season's use, and there was soiire doubt 
as to the elastic graphite standing another season. It appears from c;hserva- 
tions on this project and the observations of project managers on other projects 
that coal tar is the best and cheapest mixture available. In some Instaiua's a 
first coat of v'ater gas tar has been applied before the coal tar with excellent re¬ 
sults. In tarring flumes care should be exercised to clean the siirfaci* tlior- 
oughly. All joints should be carefully tarred. It may be advisable to hot dii> 
all sheets before they are placed in the flume.” 

85476"—No. 6—17- 1 
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Bectasig'ular v/oodeii flumes, J. 0. Stevex^vS {Engin. Weim, 1$ {1916), No. 25, 
pp. 1160-1162, fig. i).— “Ttie object oi: this article is to toucli briefly on a few 
important points, connected with the design and construction of wooden lliiinos 
for irrigation and power purposes, that have not been treated either in text* 
books or in technicai articles.” 

. Method of making drainage and improvement assessments, P, A. Citfpkb 
(Engin. Wews, 76 (1916), No. 21, pp. 975, 97d),—Suggestions for appraisal work 
in drainage and similar improvement districts are given. 

The hygiene of water, A. Gabtner {Die Hygiene des Wassers. Brumumk: 
Friedrich Yieweg d Son, 1915, pp. 952, pis. 11, figs. 9$; ahs. in YAschr. Ang&m. 
Ghcm., 29 (1916), No. 17, Wu'tschaftlicher Toil, pp. Vj-1, i/fS).—This is a hand¬ 
book for engineers, waterworks superintendents, chemists, and medical offlcials. 
It deals with the sanitary aspects of domestic and other water supplies and with 
the chemistry and bacteriology of drinking water in general. If'eatnres of water- 
sniiply systems and apparatus are also dealt with. 

Disinfection of drinking water by the successive action of sodium hypo¬ 
chlorite and hydrogen peroxid, E. Doyen and Toda (Compt. Rend. Soc. Biol. 
[Faris'l 79 (1916), No. 6, pp. 232, 233; ahs. in CJiem. Ahs., 10 {1916), No. 19, 
p. 2487).—Experiments on the treatment of sterilized, distilled river and lake 
water to which 24-hoiir cultures of Bacillus coU and Eberth bacillus were added 
in a mfiilinum amount of 20,000 per cubic centimeter are reported. 

Labarraque solution containing 7.45 gm. of sodium hypochlorite (equivalent 
to 3.55 gm. of clilorin) per liter and officinal hydrogen peroxid containing B4 gm. 
hydrogen peroxid per liter were employed. 'When the Labarraque solution was 
used in an amount corresponding to 1 mg. of chlorin per liter of water, the water 
was sterilized in one minute. It is recommended, however, that an ainotmt 
eciiilvalent to 3 mg. of chlorin per liter of water be used, and that suflicient 
hydrogen peroxid be added at the end of five minutes to cause the evolution of 
all the oxygen of the sodium hypochlorite. Impure water treated successhudy 
with sodium hypochlorite and hydrogen peroxid was more palatai)le Ijian Unit 
treated with sodium hypochlorite and sodium hj'posulpliate. The sterilizing 
action was akso much more effective in the former tlmii in the latter ease. It 
is noted that the hydrogen peroxid used had no appreciable bactericidal action. 

Laboratoiy manual of bituminous materials, V. Hubbxkd (Nciv York: John 
Wilcij d Sons, 1916. pp. AT-f 153, figs. 39; rev. in Enghi. Ree., 74 (1916), No. 26, 
p. 778). —This manual is primarily intended as a laboratory guide for students 
and others, its object being to describe methods in sufficient detail to enahk' the 
performance of the more common and widely used tests with a rcaisonahle degree 
of accuracy. It is divided into three parts. 

Part 1 gives general information on definitions of materials, tests, and uses; 
types and classification of bituminous materials, especially those for road and 
paving use; refining processes; and laboratory methods. Part 2, nuHIiods of 
testing, covers tests for density, consistency, and sidubility of otlier than bitimii- 
nous aggregates; heat tests; miscellaneous tests; and the extracthm of hitinni- 
nous aggregates and recovery of bitumeai and aggregate. Part 3, characteristics 
of the more important bituminous materials, deals with fluid petroleum products 
and emulsions, semisolid and solid petroleum and asphalt products, refined tars 
and tar pitches, ereosoting oils or wood preservatives, and bituminous aggi-egates. 

Boad material surveys in 1914, L. Reinecke {Canada Dept Mines, (ieol. 
Survey Mem. 85 (1916), pp. VIIIY244> pls. 7, figs, id).-—This report is published 
in four parts. 

Part 1 is a description of the various kinds of country roads, of the materials 
used in their construction, of the different varieties of stone outcropping at the 
surface of the earth, and of their comparative value as road-making materials. 
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.Uart 2 is a description of certain large deposits of diabase upon the north shore 
oi Lake Huron, Part S is a report on road materials in Essex and Kent 
coiiniles. (hUario, ami Part 4 is a report on road materials along a portion of 
file noi'ili sJiore of Lake Onlaiio, 

Reinforcement for concrete roads, ,T. R. CHA^irnEaLiN {Cement Era, if/ {1916), 
Mo, 11, p. f/.J). — A inathemai ical analj'sis of the stresses in concrete roads leads 
to tho conclusion “ that that type of reinforcement would be most efficient 
whose cross sectional area imiltiplied by the cube of the cosine of the angle 
bolwecm the reinforcing numiber and a line transverse to the roadway is a 
imiMiinum.” 

Some factors in the Indiana road problem, O'. B. Martin {Furdue Univ. 
i)ept. Eli pi a., Ifiidncap Bui. 2 {1916), pp. 27, figs. 10). — This is a summary and 
di.scnwsijm of the various factors affeciing the road problem in Indiana, Includ” 
ing road miloago, topography, climate, soil, road materials, population, area, 
iralik?, and finance. 

B-oport of the [Iowa] State Highway Commission for the year ended De¬ 
cember 1, 1915 {Ami. 2?pt. Iowa HUjliway Com., 2 {1916), pp. 221, figs. 65). — 
dins report deals with the organiy.ation, administration, road and bridge con¬ 
struction work, expenditures, and technical investigations during 1915. 

Among other technical investigations one year of service tests on highway 
bridge paints tmoiight out the following tentative results: “First, as a class 
liu' (‘oal-tar paints are forming alligator cracks, but as yet are giving good 
urs^ccli(.m, wifli a single exception. The coal-tar paint which has been expf)sed 
Phj h.-agest tiim^ has more or less completely broken down, and there is evidence 
of rusting beneath the paint him. Second, the asphalt paints are cracking and 
rlHH.'king the approach of cold weather. There is yet no evidence of rusting 
of the iron iniderneath. Third, the red leads in general, especially where there 
Is a large amount of inert material mixed in the pigment, are fading badly, 
nml ill some eases cliecking, chalking, and cracking. This fact would point to 
the recomniendation that red lead paint he used in connection with a covering 
<• 051 1 of a more stjible paint These paints are in general wearing better than 
I ho coal-tar or jisphalt paints. Fourth, the subllined white leads are 5is n rule 
wo 5 iring wcdl. There is some evidence of checking. Fiftii, the subllmeil blue 
Iwids Jire in general wearing better than any of the other lejul paints. tTixth, 
tlic bi'st gr5!des of irmi-oxid paints are standing out exceptionally v'cll, while 
Urn Iron redd paints vrirndi contain calcium sulphate or calcium cjirbomite are 
showing si.gi!s of dissolution, leaving idt holes in the paint film. Seventh, 
wIhu’C IIk* gfiiplihe and cairbon paints are placed next to the iroii there are 
marlOHl liidb 5 U-ions of corrosion or rusting. WIkui used as a .second coat over 
51 prime coiit of fn*st (puility iron oxid or lead these paints sippesir to be very 
.servlcctible. Kiglitb, tlie paints eont5iining the highly inhibitive pigment, zinc 
chroiunte or Icmd chromate, are standing the service tests exceptionally well. 

“The results thus fiir are such as to substantiate the requirements of the 
.stjuidiird specifications for paint of the Highway Commission. In general, the 
IRiints which can be admitted qnder these specifications are wearing well, while 
those which would be excluded under these specifications are proving to be 
inferior in wearing quality and serviceability.” 

Third annual report of the State Highway Commission of the State of 
Maine (Awn. Fpt. Eig'fmay Com. Maine, S {1915), pp. 195, fig. I).---This is a 
repoi-t of tiie work and expenditures on highway construction, maintenance, 
and ropfvir in IiXaiue from January 1 to December 31,1915. 

How to ran the gas engine— simplified, h. St. John (New York: Manhattan 
Elcetrie Mtipplg Co., 1915. I ed., pp. 55, figs. S).—This is a handbook for gas 
(uiglne owners, tractioucers, and motorists. 
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Tmck and tractor engines, H. L. Horning {Oas Engine, 18 {1916)^ No, 12, pp. 
590-600, figs, 3), —This paper deals with “first, the demands made on inodeni 
tjaick and tractor engines; second, the most serious problems tlie engiueer lias 
met in fulfilling tlie demands; and third, the lines the development of the future 
is likely to take/’ Fuel and features of design receive special attention. 

Ezliibition trial of motor tillage implements {Trans. Highland and Agi\ 
SoG. SaoL, 5. ser., 28 (1916), pp. 281-296, figs. 5; ahs. in Jour. Bd. Agr, ILondmi'U 
(1916), No. 6, pp. 600, 601). —This is a detailed report of trials previously 
noted (F. S. R., .^4, p. 7SS). 

[Special tests of tractors, 1915], M. Kingelmann (BuJ. Mens. Off. Remeig. 
Agr. [Paris], 14 {1915), pp. 1176-1182). —Tests of seven American tractors when 
traveling without load and when on mechanical cultivation, including draft 
tests, are reported. The more important results of the tests over soil without 
load are given in the following table: 


Tests of tractors mthcmt load. 


CaIc.U' 
Is tod 
horse¬ 
power. 


Con Ution of wlieel riitis. 


7 

9 

19 

17 

22 

22 


26 


Corners and projections. 

Calks. 

Corners and projections. 

Calks. 

Fixed projections. 

I Projections and pointed arclies. 

Smooth. 

Strips. 

Strips and pointed arolios. 

Corners. 


Average 
speed 
per lioiir. 

Fuel con- 
surupl.ion 
per ton 
km. 

State of soil. 

Slip of 
driven 
%vhco!s. 

Metern. 
f), 364 

hologram. 
0. S8 


P(r cent. 

5,148 

.39 

aiipperv. 

3.0 

3,748 

.28 

Very slippery. 

6.3 

5,364 

.74 

Dry. 

1.6 

2,232 

.35 

Slippery. 

3.0 

3,276 

.30 

Very dry. 

.6 

4,608 

.24 

Dry. 

1.5 

3,060 

.34 

After rain__ 

3.0 

3,060 

.33 

.do... 

2.5 

3,240 

.36 

Sound. 

i 

. 5 


The more important results of mochanical plowing tests are given in the 
following table: 


Mechanical plowing tests. 


Calcu¬ 

lated 

iiorso- 

pov'er. 

Plowing 

depth. 

Plowing 

width. 

Distance 
plowed 
per hour. 

Area 
plovv'ed 
per hour. 

Fuel con¬ 
sumption 
per 

hectare. 

Average 
draft p(4' 
square 
deciniot or 
plowed. 

Average 
hnrst»f)oo'er 
iitilixfid ut 
clriu\d.iiir. 

Value of 
coeffi¬ 
cient. 


Cm.. 

Meters. 

Meiers. 

Sq. meters. 

Kg* 

Kg, 

Bp. 

Jf. 

7. 

3.5 

1.00 

4,572 

3,157 

11.2 

64.2 

3.74 

0.40 

9. 

14.4 

.56 

4,032 

1,351 

44.2 

42.9 

5.16 

rm 


1 15.0 

.64 

2,952 

1,340 

40.4 

43.0 

4.51 

.21 

10. 

1 16.0 

.96 

2,880 

2,G10 

37.8 

36.0 

6.73 



1 24.0 

.59 

2,916 

1,217 

47.0 

43.0 

6,57 

.31 


/ 15.8 

.57 

2,952 

1,048 

99,4 

43.0 

4.23 

.28 

17. 

t IS. 1 

,59 

4,800 

1,538 

56.6 

43.0 

8.26 

.33 

22. 

13.2 

1.50 

1,728 

1,935 

22.8 

52.6 

0.(56 

.30 


f 22.3 

.99 

3,132 

2,205 

' 36.8 

45.1 

0.38 

.10 

22. 

1 16.1 

.99 

3,024 

2,142 

43.8 

1 45.1 

8*07 

i .21 


1 IS. 0 

1.25 

2,700 

2,290 

43.7 

! 44.0 

9.90 

.20 


f 14.2 

1.19 

2,880 

2,290 

30,1 

55,6 

9*99 

.25 

20. 

1 15.4 

1.17 

2,844 

2,214 

30.4 

55.5 

10.52 

,27 


16.5 

1.20 

3,060 

2,439 

28.9 

61.2 

13.73 

. 33 


dn tlie equation in wliich ^—average draft and drive-?;heel pressure on the soil. 


Public tests of mechanical cultivating apparatus in 1916, P. Buchaiu) {Vie 
Agr* et Rurale, 6 {1916), No. 41^ PP- 260-269, figs. 6‘).—This report reviews the 
more important results of mechanical plowing tests made at five different 
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Irtrrillties in France during 1916, The machines tested included tractors, motor 
iHsnvs, and motor ciiUi valors. 

IViechanical cultivation, li. Dessaisais {Jour. Agr. PraL, n. scr., 29 (1916)^ 
'Vo. 20, pp. S2f2). —The more important results of plowing tests on hard, dry„ 
lulcnreous clay soil at Tours, France, with six tractors are given in the follow™ 
ing table: 

Tractor plowing tests. 


loi,' 

iVuriibcr 
of plov 
lioii,cilia. 

Avorci^c 0c]it.h 
of i>lOVviug. 

SurfiicejOnved 
ncr hour. 

Volume of soil 
jhowckl por 
liour. 

Fuel coiisuraption. 

Per m] sir meter 
of soil j'.iovred. 

Per 1 seM-.o.re 
plowed 0.16 
meter Jeep. 



Afekrs. 

S‘jii.are 

rnUrs. 

Liicra. 

Liters. 

-It]. 

2 

0.15S 

1,972.60 1 

311.67 

a 0275 

44. OD 

■V\ .: 

2 

.166 


32a 61 

. 0250 

41. CO 

..! 

3 

.146 

1,864.51 I 

272.2i 

. 02T6 

1 41.76 

11-VO.1 

R 

.173 

2,847.76 ! 

4G2. CO 

.0180 

28.80 

•2-20 . 

2 

.193 

2,62,t. 41 1 

507. 47 

.0140 

22. 40 

-16,...,...: 

2 

.151 

2,035.20 j 

;;o7.3i! 

, ocuo 

48.00 


The more Important results of plowing tests wiih four tractors on teiaicious 
cidcareoiis ciay soil containing liills wUh gradi'S of froin 10 to 10 per cent are 
.summarized as Itdknvs: 


Tractor tests on lillli} soil. 


po;ver. 

Soil. 

Numlicr 
of plows. 

V/iUtli 

of 

plouiiig. 

■ 

Average 
depth of 
plowing. 

it vpreco 
spee.l 
per liour. 

Ann 

plO’iVtVl 

in 10 
hours. 

Fuel con- 
sinnpiiua 
per 

heeiaro. 

26 

1 Level oau'niily.1 

2 

liftlcrs. 

0.62 

Cm.. ' 
16.6 

3,2H) 

[JfHftm. 

1,2 

Liters. 

52.7 

15 i 


1 

.38 1 

W.U ^ 

3,0'K) 

.9 

70.0 

.16 

i level. 

2 

.67 1 

IS, 0 

3, GOO 

1.3 

50.0 

16 

1 Lo'.’el eiiij 'lill V. 

2 

.70 j 

14.5 

3,600 

1 10 

56.0 

20 

:.du. 

! 

3 

.98 ! 

1 

20.0 

2,800 

! 2.0 

! 40.0 


Be]3ort on. denio-ustrations with motor tractors at York, 1915, J. Gilchrist 
{IJnitK Leeds anil Yorkshire OofJ7ml Agr. Lkl. IPamphletL 100 {lOlH), pp. 24, 
figs. 6 ’; ahs. in Jour. ihi. Agr. {Londrmi, 23 {lOW), No. 6, p. 000), — The general 
results of oiie-houi* plowing tests on medium loam and uniform sandy loam 
soils with six iot.ernal-coinbustion tractors ranging in brake liorsepower irom 
16 to 40, one 22-brake horsepower steam tractor, and a 10-horsopower motor 
plow are i-feported. The number of furrows plowed at one time varied from 
two to four. 

Motor plows and motor plowing, A. Amos {Jour. Roy. Agr. Soc. England, 16 
(1915), pp, 74~91; abs. in Jour. Bel. Agr. {London'l, 23 {1916), No, 6, pp, 599, 
0{}0).--~The use of the motor plow to meet war time conditions in England is tUs- 
ciissed, and general information is given regarding the organization, cost, and 
economy of motor plowing. 

Biig'iiie plows, I. A. Weaver {Trans. A^ner. Boc. Agr. Engin,, 9 (1915), Ao, 1, 
pp. 104-109, figs. 4 )-— Tids is a discussion of the more important factors enter¬ 
ing into the design of engine plo\vs. 

Experiments on mechanical cultivation at G-rignon, F. Berthaitlt (xbw, 
Scale Nat. Agr. Qrigwm, 5 {1914) ^ PP- 5-205, figs. 14)- —This is a detailed re¬ 
port of controlled experiments on mechanical cultivation at Grignon during 
1913-14, giving results and conclusions. 
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NT. G-. E. A, data sheets compiled by H. R. Bea'ie (Lakemont, N, Y.: Wat. Qm 
Engine A^soc., 19.16, pp, [SIOJ, figs^ 10). — Seven volumes of these data sheets 
are presented to date, as follows: Yolume 1, National Gas Engine Association 
staiKlai'ds and genei’iil engineering data; volume 2, silage cutters; volume 8, 
feed grinders, grinders and crushers, buhr stone, and corn and cob crushers; 
volume 4, hay ra-esses; volume 5, immps; volume G, electrical outfits; and 
volume 7, tractors. 

Markets for agricultural implements and machinery in Argentina, E. H, 
Von Motz (17. Dept. Com., Btir. Eoreign and Dom. Com., Spec. AgenU Ser., 
No. 125 {1916), pp. 86). —This report gives detailed information regarding the 
market requirements of Argentina for all kinds of farm machinery, supple¬ 
mented by data on agricultural conditions and trade methods. 

Diagram for obtaining number feet B. M. in various timbers, W. It. Roo? 
{Engm. and Contract., 46 {1916), No. 21, p. 468, fig. 1). —A diagram is given 
which affords a convenient method for obtaining the number of feet board mens- 
ure for various sizes of timber. 

The preservative treatment of farm timbers, E. A. Stbhtuno {Nat. lAcmber 
MimfrH, Assoc., Trade Enet. Dept. Farm Bui. 8 {1916), pp. 17, figs. 6). —This bub 
letin deals with preservatives, iiiethod.s of treatment, preiiaring timber for 
treatment, kinds of timber suitable for treatment, conditions rt^quiring treat¬ 
ment, and the cost. 

New roofing materials for rural structures, R. De Saint-IMauiuck {Vie Agr. 
et Rtirale, 5 {1915), No. 1, pp. 9-13, figs. 9). —This describes and Illustrates and 
gives working data regarding five different types of composition roofing and 
zinc roofing, special reference being made to their nse on farm boiitiiiigs in 
France. 

Grain storage buildings, K. J. T. Ekblaw {Nat. Lumber Manfrs. Assoc,, 
Trade Ext. Dept. Farm Bui. 2 {1916), pp. 16, figs. 3). —^This bulletin deals with 
the features of construction of grain-storage buildings, including the founda¬ 
tion, pressure on walls, fioors, framing, walls, roof, and general arrangement, 
and describes and illustrates a small granary, a small corn crib, and a large 
grain-storage building. 

Swine houses, K. J. T, Ekblaw {Nat. Lumber Manfrs. Assoc., Trade Ext 
Dept. Farm Bui, 4 {1916), pp. 22, figs, 6). —^This bulletin points out the essen¬ 
tials of a good swine house and describes and diagrammatically illustrates 
small portable houses and large permanent houses. 

Dairy buildings at Duited States Naval Academy, 0. D. Peancis {Iioard*s 
Dairyman, 52 (1916), No. 21, pp. 725, 744^ fi{h !)•—A brief description is given of 
the dairy buildings which are being constructed for the accommodation of abcnil 
200 cows on the dairy farm of the U. S. Naval Academy near Annapoli.s, Md. 

Shedding for milch cows on Bhodesian farms, R. 0. Simmons (Rhodesia 
Agr. Jour., 13 (1916), No. 5, pp. 678-684, pt 1). — ^A permanent milch cow shelter 
of brick, thatch, and hardwood poles is described and diagramatically illus¬ 
trated. 

Implement sheds, K. J. T. Ekblaw (Nat Lumber Manfrs. Assoc., Trade Ext 
Dept. Farm Bui. 1 (1916), pp. 19, figs. 6). —This paper discusses the design of 
implement sheds and gives information with illustrations on the open shed, 
wide inclosed, and two-story types, and space requirements and selection of 
building material. 

Farm residence heating, L. W. Eggleston (Trans. Amer. Hoc. Agr. Mngin., 
9yil915), No. 1, pp. 41-49, figs. 10). —The general features of steam and hot 
water heating of farmhouses are described and illustrated. 

.Electric lighting systems for farm use, G. H. Roth (Trans. Amer, Boe. 
Engm., 9 (1915), No. 1, pp. 34-40). —The author attempts to classify farm light- 
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iiig systems, liis purpose being apparently to advance a step in standardization. 
Tlie systems are classified as follows: (1) Plants that give light only when the 
genwator and engine are running; (2) plants that give light only from the bat¬ 
tery, the g-enerator being used only for charging the battery; (3) plants that 
giA'e light from the battery or from the battery and generator combined; and 
(4) plants that give liglit either from the battery or generator, or from both. 

The following general types coming under each class are suggested; IManiial— 
plants that are entirely manually started, operated, regulated, and stopped; 
semiautomatic—^plants that are partially automatic in some one or more features, 
but not entirely so; all automatic—plants that are entirely automatic in start¬ 
ing, regulating the voltage and charging battery, automatically stopping when 
the charge is complete or no lights are in use. 

With reference to voltage, it is stated that “ 32 volts has become a standard 
ffu* small plants having lights in a small area; 115 volts is better if tlie dis¬ 
tribution system covers a considerable distance from the plant and if motors 
other .than small household motors are to be used.” With reference to spce<l 
of generator, it is stated that “ if belt driven, 2,BOO revolutions per minute or 
less gives general satisfaction. If direct connected to the engine the speed 
should be lower, perhaps 800 to 1,000 inaximuni, although experiments are con¬ 
tinually being made to produce higher speed engines that are not noisy and have 
a reasonable life.” 

Sewage disposal for couiitiy homes, F. F. Frazier (Kans, .Ipr. Ool. Ext. But 
6 (W16), pp. 30, figs. 6 ).—This bulletin describes and illustrates the design and 
construction of small sewage disposal systems consisting of septic tanic-; and 
tile absorption areas. The author lays more stress on the chemical and bac¬ 
teriological phases of sewage purification than has been the custom in previous 
reports by others on the subject, and his recommendations indicate that some 
study along that line has been made. 

EUEAL ECONOMICS. 

[A study in social dynamics], J. M. Gillette (Quart. Pubs. Amer. Stati>s, 
Assoc., n. ser., 13 (1916), No. 116, pp. 3Jf5~380, figs. B ).—The author has en¬ 
deavored to determine statistically the rate of natural increase and the factors 
accounting for the increase in the rural and urban population of the United 
States. He describes in detail the method used and the restills obtained. The 
natural increases as determined by his method are shown in the following table: 

Bates of Hrth, death, and natural increase m the Vnited States for the decade 

1900-1910. 


Division. ! 

I Birth rate. | 

Death rate. 

Bate of natural 
increase. 

Rural, 

Urhan. 

Rural. 

Urijan. 

Bural. 

Urban. 

New England... 

2L0 

24.4 

16.0 

17.1 

5,0 

7,3 

Middle Atlantic...... 

2.5.6 

26.4 

14.8 1 

16.8 

10.7 

9.6 

East North Central. 

26.2 

24.7 

12.8 

13.9 

12.4 

10.8 

West North Central... 

28.4 

22.6 

10.3 

12.4 

18.1 

10.1 

ftonth Atlantie_ . . . .. . , . 

:i4.4 

26 4 

16.5 

19 4 

18 9 

6 0 

East South Central. 

.34.4 

25.'4 

14-7 

lao 

19 ’7 

7.4 

West South Central.... >. 

36.4 

27.0 

12.6 

16.8 

23.9 

10.2 

Mountain. 

31.6 

25.5 

10.6 

16.0 

21.1 

10.5 

Pacific. 

24.6 

20.4 

12.0 

13.8 

12.6 

6.6 

United States..... 

1 

30.4 

1 25.2 

13.5 

16.4 

1G.9 

8.8 
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His analysis reveals the fact tliat the increase of 11,826,000 for the urban 
districts conslste<i of 924,000 persons added by incorporation, 4.849,000 by iiiimi- 
.ii’ration, cl()37,000 by rural migration, and 2,420,000 by natural increase. The 
lacr«?ase of 4,151,000 in the rural districts was due to additions by ruigratiom 
of 1,290,000 imd a natural increase of 2,861,000. 

Some economic factors wMcli iafLuence rural education in Wisconsin, hX 
Hkkiutt and K. L. Hatch (Wisconsin Sta . Research Bui. ( 1916 ), pp . 51 , 
20),--ln this study, conducted in cooperation with the U. S- Department 
oi' Agriculture, it was found that the number of farms in the northern portion 
of tlie State were increasing while in the southern portion there was a decrease 
in the innnber, the decrease being due to the elimination of farms contnliiiiig 
between 20 and flD acres. The size of the farm family was decreasing, due to 
the fact that ilie rural poinilation contained a sinalkn* percentage of those of 
foreign birth than formerly. 

In the extreme norllmrri and southern parts of tiie State there were a large 
iiiiij)ber of S(duH>l.s wld.eh luid an enroliineot of 15 pupils or loss. Apparently 
small sc.'imols in tbiO southern part the State were results of not only 
a dorToase in the number of ftirms hut also in the size of the farm family. In 
the iiorlhern portion of the State the small scdiool was due to the si)a!Me settle- 
mcMU: of tiie rural districts. 

An (.‘ffort was iimde to ascertain the relationship between tenantry and rural 
edueatlon. It was found that there were two classes of tenant,s in Wisconsin, 
those who are relatcnl to the owners of the farms ami those who are not. The 
former, as a rule, are a more or less permanent clas.s in a community and 
therefore have a vital interest in the system of education which is being 
developed. It was found also that the percentage of the total farmers who 
were tenants and married a specified inimher of years decreased as the number 
of years married increased. In other words, there is a ladder by which the 
temnit farmer passe.s from the tenant clas.s into (hat of the farm owner. Since 
the tenant, as a rule, has been married a smaller iiumber of years than the 
owner, he naturally has a smaller number of children and a large proportion 
of tliom are not of school age. 

Ill the study of the school attcanlance it was found that the city children 
wer(‘ attenddng school in relatively greater numher.s than rural cliililren between 
the ages of 6 and 14, while the reversi' wa.s true for those between 15 and 20 
years of age. The economic conditions under which the country boy and girl 
live apparently enable them to attend school In larger luuuberB in the more 
advanced years, whereas the smaller childreii In rural districts are unable to 
attend on account of the distance that many of them live from t:he sHiools anil 
the poor condithm of many of the country roads. 

• The system of education carried on by the public schools and the extension 
department of tlie agricultural college was found to provide no training for the 
hoy after he left school until he takes up farming on his own account. This 
period is generally between the ages of 18 and 25. The returns also indicated 
that the girls were leaving farms faster than the boys, and that the children 
were leaving the Ksmaller farms faster than those living on the larger ones. 

Data as to the value of a high-.sehool education indicated that it was a good 
. Investment for the farmer. It also paid the boy who intended ultimately to he 
a farmer to stick by the farm rather than to engage in another occupation. 

"Additional information was obtained to ascertain what were the sources of 
^ incentive to adopt the more progressive agricultiuail practices, labor hK‘omes 
of farmers with different' types of education, costs of instruction in diflV'Tont 
typ^, of A.gHcultural schools, etc. 
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Twelve ways to meet tlie new economic conditions here in tlie SontL, Cr. W. 
Carver {Alabama Tuskegee Sia, Bui. S3 {1911), pp. 3-1). — Tiie aiitiior has 
pointed out how the southern farmer can best succeed under boll-weevil condi¬ 
tions. He advises the growing of food for the family and live stock on the farm, 
tlie growing of an early maturing type of cotton, and thorough culture and 
manuring of the land. 

The use of a diary for farm accounts, E. H. Thomson {V. S. Dept. Agr., 
Farmers^ Bui. 782 (1917), pp. 18, figs. 5). —The author believes that the diary 
may serve two purposc^s: (1) To keep those records which are of a financial 
nature, such as receipts and expenditures; and (2) to keep those records of farm 
work and production, such as dates of planting and harvesting, crop yields, feed 
fed to live stock, etc. The bulletin describes several different kinds of diaries 
and shows how various farm accounts be kept in diary form. 

Boport of the commission on land colonisation and rural credits of the 
State of California, B. Mead et al. {Rpt. Com. Land Colon, ami Rural Credits 
Cal., 1916, pp. 87). —In this report are discus.sed the history of land .settlement, 
methods of financing settlers in California, and iiietliods used in land settlement 
in European and other countries. 

E^eport on the working of the cooperative societies in Bengal, 1914—15, 
J. M. Mitra {Rpt. Work. Coop. Boos. Bengah 191’}-lo, pp. 29+JI+ZXX-h^5)-— 
The author points out the progress whicli has been made In the work of these 
societies, and describes the activities of the central banks, the agriciiitural and 
noiiagricidtural societies, and other forms of cooperative agricultural effort, 
such as grain banks, cooperative dairies, sugar factories, weavers’ societies, 
and supply societies. Statistical data are given showing the membership of 
the associations and the amount of business done. 

Insurance against loss from hail, H. Lagrange {Bui. Dir. G^n. Agr. Com. et 
Colon, Tunis, 20 {1916), No. 88, pp. 111-l^lt). —The author discusses briefly the 
methods of developing hail insurance and the experience with it in France, 
Algeria, Tunis, Switzerland, Germany, Austria, Bulgaria, Canada, and Italy. 

A summary of the market situation in Boston {City Planning Bd., Boston, 
Doc. 118 {1915), pp. 175, figs. 19). —This report sets forth the sources of Boston’s 
supply of perhshable food, the organization of the wdiolesale and retail trade, 
internal transportation, problems of general transportation, and an outline of 
a plan for improving the methods of distributing the food supply within the 
city. There is also included information regarding the receipts of foodstuffs 
and prices and an extended bibliography on public markets. 

[Marketing of live stock], L. D. HALii {lo-wa Yearbook Agr. 16 {1915), pp, 
442^445 ).—The author describes the activities of the Office of Markets and 
Bural Organization of the U. S. Department of Agriculture in studying the 
marketing of live stock. 

■ Principles of the grain trade of western Canada, 0. B. Piper {Winnipeg, 
Canada: Author, 1915, pp, V1IW179). —^The author has discussed the method of 
marketing grain in western Canada under the topics of transportation, inspec¬ 
tion, country elevators, terminal elevators, grain exchange and the marketing 
of grain, financing the crop movement, the Canada Grain Act and Board of 
Grain Commissioners, and the economic relation of the grain trade to the farm. 

Wholesale prices, Canada, 1914, B. H. Coats {Canada Dept. Labor, Whole¬ 
sale Prices, Canada, 1914, PP- XVII-P259, figs. 15). —This report continues the 
information previously noted (B. S, B., 32, p. 490), adding data for 1914. 

Wholesale prices, Canada, 1915,'O. W. Bolton {Canada Dept. Labor, Whole¬ 
sale Prices, Cmiada, 1915, pp. XY 1^312, figs. 21). —This report continues the 
information noted above, adding data for 1915. 
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[Agricultural statistics of the United States] ((/. f>. Dept, Com., Bur, Bor- 
eipn ami Doni, Com., Statis. Ads. U. B., 38 {1913), pp, 113-154, 506-511, 518- 
528) .—There tire brought together in this statistical abstract data regarding the 
iiiiiiiber of farms, extent of improved find unimproved land, value of agri<;ul- 
tiiral laud and buildings, area, production ami value of crops, number am! 
value of live stock, total and per capita consumption of iuiportant agricultural 
products, and prices of agricultural products. The data given are for 1915 
with comparative figures for earlier years, 

English agriculture^ B. Skataveit {Ber. Landw. Reiclimmte Inmrn, No. 37 
(1915), pp. Vn+BSS, pU. $).—In this volume are discussed the climate, topog¬ 
raphy, agricultural institutions, soil, types of farming, changes in the method 
of live stock and crop production, home supply of food, and the imports of 
agricultural products, 

A short history of English rural life, M. Foedham (London: George Allen 
d Vnu7in, hid., 1016, pp. XVI~]rlSS, pi. 1). —The author gives a brief history of 
English agriculture and references to acts of Parliament and royal ordinaiu'es 
relating to agriculture and agricultural laborers and landlords. 

Report of the departmental committee on food production in Ireland (Drpf. 
Agr. and Tech. Jnstr. IrcJmid, Rpt, Dept. Com. on Rood Firm action, 1 (1915). pp. 
'Vl’4'22; 2 (1916), pp. F/-b9.^).—^This repoid discusses the status of agri¬ 
culture in Ireland relative to land in eroj^s, number of live Kto<'k. prices of 
agricultural products, and facilities for obtaining agricultural irnplenients and 
machinery. The second volume contains the minutes of the hearings lield in 
connection with the gathering of evidence for the report. 

[Agricultural statistics of Russia] (Ree. Donnies Btatu. et -fUmn, ItuIkh. 
Agr. Riisule et Pays Btrangers, 9 (1916), pp. XIV-{-649). —This report conthnies 
data previously noted (E. S. R., 33, p. 193), adding data for 1914-15. 

Agricultural statistics of Java and Itladura (Jaare. IDmink. WederUmden, 
Kolmmn, 191S, pp. 64-76). —This report continues data already noted ( K. S. It, 
82, p. 804), adding data for 1913. 

[Agriculture in Japan] (Binds. Rpt. Dept. Agr. and (Jorn-. Japan, S! 11914], 
pp, 1-121). —These pages continue the data previously noted (E. S. It, llA p. 
895), adding infonnation for 1914. 

AeEIC¥lTl[JEAl EDWCITIOI. 

History of the Maine State College and the University of Maine, M. C. Fee- 
iMALB (Orofio, ilfe.: XJniv. Maine, 1916, pp. 450, pis. The author presents in 
tlie first eight chapters the important f?i<*ts and iuci<!ent.s, in chronological order, 
of the different administrations of the Unl\ersity of Maine, These are fol¬ 
lowed by chapters, written hy difterent mmnhers of the university faculty, 
relating to sr>ecial departments and interests of the institution, inchicling, 
among others, the development and progress of the college of agriculture and 
the organisation and development of the experiment station. 

[Proceedings of the agricultural and domestic science sections of the high 
school conferences for 1912, 1913, 1914], edited by H. A. Holilibte'e (Ufiiv. 
m. Bui, 10 (1918), No. 19, pp. 50-65, 106-115; 11 (1918), No. 17, pp. 68-85, ISO- 
148; 12 (1915), No. 21, pp. 95-114» 168-172). —The reports of the proceedings of 
the agricultural section of rhe Illinois high school conferences include for 1912 
'an'outline of a one-semester course for high schools in forest,' orchard, and 
.garden work, by A. W, Nolan; and abstracts of papers on School and Home 
gardens, by 0. Oolvin; Cereal and Forage Crops, by A. J. Beatty, indicating 
the extent of instruction in agriculture in Illinois high schools; and on how 
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much attention is being given to dairy instruction in Illinois high schools, by 
G. H. Keltner. For 1913, abstracts are given of papers on the Introduction of 
Agriculture in High Schools, hy W. L. Eikenberry; A Course in Animal Hus- 
bandry, by R. R. Snapp; Country Life Clubs, by G. W. Brown; and A Course 
in Soils for Secondary Schools, by J. W. Morgan. For 1914, papers are given 
on Extension Work for the High School, by L. F. Fuhviler, describing the 
extension work of the Mt. Pulaski Township High School; Collection and 
Organization of Suggestions for Teaching High School Agriculture, by I, A. 
Madden; and the Differeiitiatiom of Fundamentals and Accessories in the 
Content of High School Agriculture, by R. Muckelroy. 

The proceedings of the home economics section include for 1912 a report of 
the executive committee on the revision of the syllabus for the grades and 
high school, including a summary of the time and place given to domestic 
science in high school curricula, and a discussion of The Teaching of Millinery 
in the High School, by Edith Welty. For 1913, suggestions are given by Miss 
Helena 1^1. Fincomb as the result of a study in values or the evolution of 
domestic science, and abstracts of papers on The Principles of Natural Science 
Fundamental to the Teaching of Domestic Science in the High School, hy Mfss 
Mary Moore; The Method of Teaching Principles and Experiments, by Miss 
Thomas; and Art Principles and Suggestions for Their Application, by Miss 
Mary B. Hill. For 1914, a report is given from the executive committee, 
including outlines adopted by the section, as to the first four lessons in sewing 
for the fifth grade and the first four lessons in cooking and housekeeping for the 
seventh grade, and a paper on The Correlation of Drawing and Design with 
Domestic Arts in the Home Arts Course at New Trier Township High School, 
by Miss Olive L. Grover. 

Education as it affects agriculture, C. Turnor {Jour. Cent, and Assoc. Cham¬ 
bers Agr. and Agr. Rec. ILondon], n. ser., 5 {1916), No. 4^, pp. 9S-97 ).—This is 
a report on the question of education in its relation to agriculture with special 
reference to the problem of how to increase the annual output of skilled culti¬ 
vators of and workers on the land, presented hy the education committee of the 
Central and Associated Chambers of Agriculture of Great Britain at a meeting 
lield July 11, 1916. 

Attention is called to the fact that 50 years ago the number of men working 
on the land in the United Kingdom was greater by 1,000,000 than it is to-day, 
and to the concurrent steady decline in the production of the land. The present 
status of elementary, intermediate, and advanced agricultural education, and the 
training of teachers, is briefly reviewed. The committee recommends that the 
instruction of the elementarj^ schools be made more practical and more truly based 
upon surrounding life; that new schools be established similar to the centralized 
continuation day schools existing in Canada, as well as a system of lower grade 
instruction centers with courses that would review, complement, and give a 
wore directly vocational bearing to the practical work already done in the schools 
for boys and girls, a new type of farm school for boys and girls between 13 and 
18 years of age, to continue the instruction from the elementary school and defi¬ 
nitely prepare them for settling on the land either in the United Kingdom or 
in the British Dominions, and farm lads’ clubs; that definite measures should be 
taken to interest the children in town schools in country life and to induce more 
poor-law children to become interested in the cultivation of the land; that as 
far as possible all reformatoides and industrial schools should have farms at¬ 
tached and the pupils more directly encouraged to study agriculture; that coiitin* 
nation instruction should be made compulsory; and that training should be de¬ 
veloped to enable country children to enter the teaching profession. 



5% 


EXPBEIMENT STATION EECOKD. 


CVol. 


Mfteentli annual general i-eport of tlie Department of Agriculture and 
Technical Instmctioii for Ireland {Dept. Apr. and Teoh. Instr. Ireland, Ann.. 
Qen. Bpt., 15 (1914-15), pp. —^^Ids is a report on the departinent’s 

fnlministmtioii and funds and the details of its work during including 

agricultural and technteai instruction. 

Exercises in agriculture, S. H. Dadisman (OHcapo: Lyonn and Cimwhan, 
IBIi), pp. 160, figs. S4)- —This laboratory manual and notebook contains ItK) 
exercises which have l)een tried In high se.h(»ols by the taillan* and are reemu- 
mended for laboratory work, two i>eriods eacli week if possible, in a <ine-year 
course in agriculture. They comprise studies of plants, auiuuils including poiih 
try, soil and plant growth, farm mechanics, pomology, potatoes, the hot!>e(l, tla* 
garden plat and record, forestiWi weeds, birds, collecting and mounting insects, 
and farm management. A minimum list of apparatus and material for high- 
schimi agricnltnre is included. 

Ono hundred exercises in agriculture, J. H. Omius and J. A. James (iVcu; 
Yorl': 77/0 },i(nanlikut Oo., 1916, pp. Al-r:122, figs. 60 ).— The exercises oiitlUied In 
Ifiis lahorahny maimal and Jiotebook deal witli soils, field crops, farm animals 
ijK^lntiiiir; |>oiiI(t.v, plant propagation, horticulture, and farm inanageinovit. They 
are the oalgmwtli of theaid'hor’s work in teaching agriciilts!re in die h/gii scIkxjIs 
of [Missouri and \Visci^nsin. L1s{.s of helpful govm'imient imbihad h>ns and of 
<M|uis-uueJ!t and supplies are included. 

Oourses of study in agriculture and imniniuni of required cquipjnient for 
the farm-life schools of North Carolina, E. A, IIodson {'RttUnyh, N. C\: Dept. 
Pul). Imtr., 1915, pp. GO, figs. This bulletin contains an outline of the four-* 
year course in agi'iculturo and related su])jects and t!ie miaimiim of general 
equipment, with estimated cost, for aijproved farm-life schools In North Cani- 
llna; also >suggested additional equipment needed for work la tiie special de¬ 
partments. suggested text and reference books, and lists of books ant! bulletins 
for the lilmary. The ngrkaiitural work has been outlineil to nu'ofc the needs 
of the boy or girl who does not intend to go beyond the high school. Stwlents 
who are preparing for college may take the reg’ular hIgh-school course and as 
much of the agricultural wmrk as possible. The agricultural Instruethm in¬ 
cludes botany and the elements of agriculture in the first year, field crops, 
vegetable gardening, and fruit culture in the second year, farm animals, iVcHlIng 
live stock, dairying, and poultry raising In the third year, and soils ami fertil¬ 
izers and rural economies In the fourth year, Ihaictlcal work In outlliied for 
each subject. 

[Kural school agriculture] {Cornell Etmil School Leaflet, 10 (1916), No. I, 
pp. 426, plB. 2 , figs. 2BS ).—^Thls leaflet is devoted to (1) studies of birds, ani¬ 
mals, insects, plants, and trees for as outlined in the New Yesrk State 

Syllabus, including among others the following articles: The Pig, by E. S. 
Savage; Hog Cholera, by K. R, Birch; The Honey Bt^e, by Anna B. Oorasto<»k; 
Legumes, by G, B'. Warren; The Beau, l>y Anna U. Comstock; Field Bemis, by 
13. y. Hardenburg; A Serious Bean Disease, by M. P. Barrus; The Coliectton 
and Preservation of Specimens of Plants, by K. M. Wiegand; The Soil, by 
B, 0. ri])|)in; and Ten Lessons on the Apple, by B. L, Overholser; (2) home 
making, iiicliidiug Directions for Canning and Jelly Making, by Helen Knowl- 
ton; and an article on Yeast and Bread Making, by Flora Rose; and (3) sug¬ 
gestions to teachers, and articles on Corn Day; General Exhibitions for B'nlin¬ 
ers’ Week, February, 1917; Exhibitions, Fairs, and Competitions; and Tiie 
, Nature and Procedure of Junior Home Project lYork, by F. L, Griffin, A li>st 
uf'reference books pertaining to the subjects treated in the leaflet is appended. 

’ The story of the forest, J. G. Doeeance {Neto York: American Book Co., 
1916, pp. 2$7, figs. US). —^Thls book, which has been prepared chiefly for use 
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in the schools, discusses the forests of America, the tree and how it lives niici 
dies, how to know the trees, work in the woods, by-products of the forest, and 
trees in American history. 

The principles of feeding farm animals, S. Bunn {New York: The Macmillan 
Go., I9J6, pp. XIX +397, figs. 87). —This volume aims to present the scientific 
fjicts underlying the art of feeding animals. Somewhat definite rules are given 
regarding the feeding of different classes of live stock and the formulation of 
rations. Instead of devoting separate chapters to the feeding of the different 
classes of farm animals, the use of each of the principal feeds for the different 
species and classes of live stock is 'discussed. Particular attention is given to 
the fertilizing values of feeds and rations. The book is intended for use as a 
college text in general feeding as well as by the farmer who has not had a 
technical education in agriculture. 

Judging horses as a subject of instruction in secondary schools, H. P. 
Barrows (U. S. Dept, Agr. Bui. 487 {1917), pp. 31, figs. 16). —Specific directions 
are given for teaching the judging of horses, classroom discussion, practice 
judging, estimating the age of a horse and matters of unsoundness, compara¬ 
tive judging, and demonstrations. 

Poultry production, W. A. Lippincott {Philadelphia: Lea & Febiger, 1916, 2. 
ccL, rev. and enl., pp. X+17-517, pi. 1, figs. 239). — This is the second revised and 
enlarged edition of this text, previously noted (E. vS. B., 32, p. 5T0), Including 
the addition of a chapter on Poultry Diseases and Parasites. 

Lessons on poultry for rural schools, P. E. PIeald {U. S. Dept. Agr. Bui. 
464 {WIS), pp. 34, figs. 13). —Thirteen lessons on poultry raising, arranged in 
seasonal sequence, are outlined, including class study and correlations, rein¬ 
forced by practical exercises in or near the school, and the home project. 
These lessons are preceded by general directions for organizing home or club 
project work and supplemented by specimen forms for district poultry surveys 
and a census, a pupil’s monthly summary of the laying flock, monthly account, 
balance sheet, cropping plans, and poultry club report, a list of publications 
related to the subject, etc. 

Mechanical drawing for the farm and agricultural school, G. P. Kroqh 
{Bui. IJniv. Minn., Oen. Ser., No. 46 {1916), pp. 72, pis. 8, figs. 84)- —^This bulletin 
covers the general principles of drawing, gives a few simple exercises of 
geometrical construction, graphic methods to show crop yields, etc., mai>s and 
topographical drawings, and various methods of representing engineering and 
architectural data in the form of drawings, and supplies the standardized 
symbols used in the various lines of drawing for different representations. It 
has been prepared for use in agricultural scliools and for the farm. 

Agricultural arithmetic, W. T. Stratton and B. L. Remick {Neio York: 
The MuemiUan Oo., 1916, pp. X+239, figs. 50 ).—This text is adapted to the 
requirements of advanced classes in rural elementary scliools, agricultural 
liigh schools, and other high schools giving instruction in agriculture. Its 
purpose is to present the basic principles of arithmetic by making use of 
problems met in daily experience in rural communities, including farm ac¬ 
counts, graphs and their application, percentage, practical measurements, gain 
and loss, commission, taxes, insurance, interest, business papers, powers and 
roots, and ratio and proportion. 

Rural arithmetic, A. 0. Thomas {New York: American Book Co,, 1916, pp. 
288, figs. 93). —In this book, which may be used as an auxiliary text in cither 
grammar or high schools, the principles of arithmetic are applied to the mate¬ 
rial with which the farmer comes in daily contact. The problems deal with 
the parcel post; land measurements; labor, machinery, and crops; feeding; 
farm animals; farm j*eeords and accounts; soils and rainfall; light, fuel, and 
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water; building; taxation, bank account, insurance, and tlie market; liouse- 
hold economics, etc. Tests for accuracy and speed, 100 proficiency questions, 
reference tables, and tiie answers to the problems are included. 

Household arts and sclaool lunclies, Alice O. Bouohton {New York: Emmll 
A^agc foundation, 1916, pp. 110, pis. 11), — ^This report is one of the 25 sections 
of the report of the Education Survey of Cleveland conducted by the Survey 
Committee of the Cleveland Foundation in 1915. It deals with (1) liouselioUI 
arts in elementary schools, its growth in the United States, and its growth 
and present status in Oieveland; (2) the relation of household arts to ele¬ 
mentary education; (3) infant hygiene; (4) household arts in Cleveland high 
schools; (5) the relation of household arts to secondary education; (6) ele¬ 
mentary school lunch service; and (7) high school lunch service. 

MISCELIAE-EOITS, 

A brief statutoiy history of the United States Department of Agriculture, 
F. G. Qavvex [U, S, Dept, Agr„ Off. Solicitor 1916, pp. 26).--A reprint 

of the article previously noted (E. S. R., 34, p. 79G). 

Federal legislation, regulations, and mlings affecting agricultural col¬ 
leges and expeiiment stations {U. S, Dept. Apr., States Relations Sg7 '’V. IPuh.'}, 
1916, pp. 44 )^— revision to August 15, 1916, of the circular previously noted 
(B. S. R., 35, p. 94). 

Twenty-ninth Annual Report of Vermont Station, 1916 {Yerinont Sta. Bui. 
199 {1916), pp. 16). —This contains the organization list, a brief announcement 
concerning the station, a financial statement for the fiscal year ended June 30, 
1910, and a report of the director on the publications and work of the station. 

Twenty-ninth Annual Report of Vermont Station, 1916 {Vermont Sta. 
RpL 1916, pp. XX-f72d, pU. 68, figs. 105). —In addition to the material noted 
above as Bulletin 199, this contains reprints of Bulletins 191-193, previously 
noted, and of Bulletins 194-198, abstracted elsewhere in this issue. 

Concerning certain technical bulletins and concerning the annual report 
{Vermont Sta. Giro. 11 {1916), pp. 4, figs. 8). —A lu-ief statement regardiiig the 
distribution of Bulietins 194-201 and the annual report of the station. 

Index to Popular Bulletins 1 to 100 { Washington Sta., Indew Top. Buis. 1-100 
{1916), pp. $0). —This is a combined subject and author index. 
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Georgia College.—G. R. Skinner and W. H. Allen iiave succeeded G. J. 
Goodeil and D. J. Taylor as assistant in animal Inisbandry and supervisor of 
poultry clubs, respectively. G. A. Whittle has resigned as editor-librarian, 
J. M. Piirdom, jr., being appointed editor and Miss Nelle M. Ileese, librarian. 
M, C. Gay has been appointed field agent in marketing. 

Missouri University and. Station.—0. B. Mangels, assistant chemist at the 
Ohio Station, has been appointed instructor in agricultural chemistry and 
assistant in the station beginning April 1. Mitchell D. Wood has succeeded 
O. W. Sheppard, who is to take up farming, as assistant in animal husbandry. 

Hew Jersey College and Stations.—The short courses in agriculture, which 
closed February 21, were completed by 9S students, 39 being in general agri¬ 
culture and dairy farming, 27 in fruit growing and market gardening, 22 in 
poultry husbandry, and 10 in home economics. 

J. W. Day has resigned as assi.stant in agronomy in the college and Ralph 
NL Hubbard as held assistant in horticulture in the state station. Miss Carrie 
F. Pimm has been appointed assistant extension specialist in home economics, 

Pojrto Eico Federal Station.—Harvey B. Thomas, assistant plant pathologist 
of the Yirginia Station, has been appointed scientific assistant in plant pathology. 

South Carolina Station.—The division of entomology is completing plans for 
a field laboratory in one of the coastal counties, for the study of nematodes 
and American mole crickets. Experiments have been continued in regard to 
the making of home boiled concentrated lime-sulphnr wash, and a formula has 
been worked out which gives a very satisfactory wash of the same specific 
gravity as the commercial preparations. 

Twelve additional poultry houses have been constructed to house selected 
l)reeding pens of Barred Plymouth Rocks, Single Comb Rhode Island Reds, 
Orpingtons, and Single Comb Black Minorcas, and the various experimental 
and l)reeding pens of heavy-laying Single Comb Wldte Leghorns. Experi¬ 
ments are under way to determine the relative value of anthracite coal and 
kerosene as fuels for heating brooder stoves in the South. A special brooder 
house has been built for this experiment. 

Texas College and Station,—^The state legislature has estaldished a West 
Texa« Agricultural and Mechanical College of a grade coordinate with the 
existing institution, as well as a junior college located elsewhere to give two 
years of high school agriculture and two years corresponding to the freshman 
and sophomore years of college work. The location of the West Texas college 
is to be determined by a board consisting of the governor, lieutenant governor, 
state commissioner of agriculture, state superintendent of public instruction, 
and two members of the legislature. 

V. L. Cory, superintendent of the Denton substation, resigned December 
31, 191C, and was succeeded on January 25 by C. H. McDowrell, a 1912 graduate 
of the college, previously engaged In farming and extension work in the State. 
H. Lebeson, assistant chemist, resigned February 20 and was succeeded by 
Charles Buchwald, and he in turn by Q. B, L. Smith. 
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Vermont ¥aiversity and Station.—Gardner Smith Fiissett, trustee of the in¬ 
stitution from 1890 to 1914, died January 19 at the a/^e of 85 years. During liis 
entire period of service he was a member of the station hoard of control and 
actively associated with the management of the college farm and the construe- 
tion of many of the hiiildings. 

Bomixiioii Experimental Farms.—^The new experimental farm at Mordeii in 
South Manitoba is to be devoted to experimental work in horticullure <m n 
larger scale than hitherto at any of the prairie stations. Cultural and variety 
trials and the selection, testing, and breeding of horticultural plants will lie 
carried on. A tract of about 285 acres of land has been secured. Bight acres 
were planted in the spring of 1916 to apples, plums, cherry hybrids, and small 
fruits, and considerable nursery seeding was done. Good growth was attained 
during the summer, although considerable winterkilling is expected. The com¬ 
mercial possibilities of small-fruit growing will also be tested. 

Pliilippine College of Agriculture.—Otto A. Reinking, of the Colorado Col¬ 
lege and Station, has been appointed instructor in plant patholog 5 % and B. M. 
Gonzalez instructor in animal husbandry. Dr. Manuel Eoxas has succeeded 
Guy Clinton, resigned, as instructor in chemistry. 

Contributions from the B. S. Department of Agriculture and the Experiment 
Stations to American Chemical Journals.—Under the heading of A Census of 
the Periodical Literature of Chemistry Published in the United States, Marion 
B. Sparks and W. A, Noyes present in the issue of Science for February 16 a 
compilation as to the number and pages of the original papers in chemistry 
published in five of the principal chemical journals of this country during 
1909-10 and 1914-15. In the former period the total number of papers was 
796, aggregating 9,225 pages, and for the latter period, 1,415 papers and 
18,624 pages. 

It is of interest to note that the publications of the government bureaus, ex% 
periment stations, etc., which are grouped together, numbered in 1900-10, 93, 
aggregating 827 pages, and in 1914-15, 253, aggregating 2,247 pages. The re¬ 
search papers of the general scientific institutions numbered 43, aggregating 
443 pages, in 1909-10, and 133, aggregating 1,277 pages, in 1914-15. 

Miscellaneous.—A committee of representative agricultural leaders has been 
appointed by the president of the Board of Agriculture and Fisheries of Great 
Britain, to advise him on questions pertaining to the increase<i pro<luction of 
food. Hon. R. E. Pi'otbero is cliairman of this committee and among others 
may be noted Sir Sydney Oliver, F, L. 0. Floud and T. H. Middleton of the 
board, A. D. Hall and W. W. Berry of the Development Commission, and Prof. 
W. Somerville. 

The membership of the committee on agriculture of the U. S. National Research 
Council is announced as follows: Raymond Pearl, chairman, K. W. Allen, C. L. 
Alsberg, H. P. Armsby, Bugene Davenport, E. M. Bast, L. O. Howard, L. R. 
Jones, W. H. Jordan, Iv. F. Kellerman, J. G. Lipman, Theobald Smith, W. J. 
Spillman, and W. M. Wheeler. 

According to a recent note in ’Nature, an institute for research in genetics 
was opened in April, 3916, at Potsdam in connection with the Agricultural High 
School of Berlin. Prof. Erwin Baur is serving as director of the institute. 

Dr. Johanna Westerdijk has been appointed associate professor of phyto¬ 
pathology in the University of Utrecht. She is said to he the first woman to 
receive an appointment of this nature in Holland. 

; Horace Oarclinell, a 1914 graduate of the Oregon College, 1ms been appointed 
horticnlturist for the Brazilian Government, for work in the comparatively urn 
developed southern section of the country. 

o 
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At this time, when the air is surcharged with plans for preparation 
for war, agriculture occupies an unwonted prominence. The im¬ 
portance of making adequate provision to encourage and assure a 
high scale of production of the necessities of life ranks in the mind 
of the pufeliij alongside of preparation for the actual military 
operations. Its realization is more keen and intelligent than ever 
before, growing out of both the experience of Europe and the special 
part this country is expected to play at the present time. 

Very naturally every agency, and especially every institution, has 
given consideration to the manner in which it can best contribute 
to the common end at this time. The agricultural institutions have 
been quick to realize their place and responsibilities and to see the 
strategic opportunities of the industry they represent. In many of 
theiStates they have furnished the initiative and taken the leadership 
in measures for insuring adequate supplies through agriculture. 
They have shown how many-sided the problems in this field often 
are. These problems touch the whole life and organization of the 
people—economic, social, and even personal. They develop in a 
remarkably striking way the interrelations of farming and other 
lines of business—of providing the supplies for the farmer, as well 
as those resulting from his labor, when and where they are needed, 
and hence of uniting and correlating the whole fabric of production, 
trade, and distribution. 

The manner in which the agricultural institutions of the country, 
especially the agricultural colleges, have thrown themselves into this 
effort, with promptness, resourcefulness, and broad intelligent under¬ 
standing, shows the element of strength which they supply and the 
powerful national resource they are. It makes possible, under effi¬ 
cient organization and cooperation, a mobilization of agricultural 
resources the like of which has not been seen in this country; and 
it brings out in strong light the advantage of the policy the Gov¬ 
ernment has pursued in promoting agricultural education and re¬ 
search on a national scale and an intimate type of instruction reach¬ 
ing out to the individual farmer on Ms land. 

The spirit of service so dominant throughout the country has 
fbhnd a quick response in the agricultural experiment stations. 
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The main question is as to just the part they should play. Some 
workers are feeling that the opportunity there is less than in certain 
other avenues—that the occasion calls for putting present knowledge 
into effective use rather than for further accumulation. According 
to this view, the chief burden will rest most heavily on, the exten¬ 
sion service and the other agencies for promoting intimately the 
business of producing food and clothing. But even if this be true, 
the experiment stations have their pait to perform, and it is by no 
means a small or insignificant one. 

The experiment station is a practical institution in its final reach and 
purpose; it pursues science for the benefit of agriculture, which is a 
practical art. It is a source of new information, of advanced knowledge, 
of expert advice and suggestion; it should be the chief original 
source of such information in its locality. This makes*" it resourceful 
in suggestion and extremely helpful in a time when special emphasis 
is laid on the endeavor to malm every effort count in greater food 
production and the avoidance of loss and waste. Its corps of experts 
should be found useful in organizing and planning the agricultural 
campaign, as well as making it efBcient through indirect efforts. 

As organizations, the experiment stations should in effect place 
themselves at the disposal of the country to do the special work which 
they are organized for, adapting themselves in considerable measure 
to the present need. This can be done without seriously interfering 
with established lines of investigation which would suffer if neg¬ 
lected, or very radically changing the general program of activity. 
Every station has a considerable amount of miscellaneous work and 
routine activity, flexible in quantity and variable in character. Every 
station also performs a considerable amount of experimental work 
and testing designed to give results of quite immediate practical 
application, and especially adapted to changed economic or local 
conditions. At a time like this such efforts may be regulated and 
directed, and if need be enlarged, so as to aid in an important way 
in increasing the outcome of agriculture, avoiding loss, and utilizing 
unusual resources,, as has the work of the stations in European 
countries. 

Manifestly the first requirement is to recognize the position and the 
opportunity of the stations at this time, and to a considerable extent 
this has already been done. They need also to adapt their attitude 
toward the work in hand, so that they will think and observe outside 
of the special field they have blocked out and have been following in 
thejpast, and will not shrink from intenmption if need be. In other 
words, if they are to realize the full measure of their opportunity 
they cam not remain too exclusively absorbed in their routine investi- 
' gatiOns or the formulated plan ior experiment. As leaders of agii- 
/ cultural thought, they need to be ready to ^Ahe'field and take the 



EDITOEIAL. 603 

initiative in doing tlieir special part This will require that they be 
watchful, alert, and ready. 

The effort in the direction of agricultural preparedness has taken 
the form of increased production of staple crops, live stock, and other 
food products by farmers, and utilizing land and labor not employed 
in agricultural production in ordinary times. While this involves 
especially the services of the county agent and other agencies for 
direct stimulation and instruction, it also involves supplying these 
agencies with reliable information and advice which will make the 
effort productive. Every experiment station will naturally take an 
especially active practical interest in the movement for more ex¬ 
tensive and greater efBciency in production. It will maintain a close 
contact with these movements through the county agents and other 
agencies which are in position to know of the farmers’ difficulties 
and to anticipate their needs. 

Unusual vigilance might well be exercised to see that proper tillage 
is given, that the heaviest yielding or best adapted varieties are em¬ 
ployed, and that improved methods are followed so far as these are 
known. In some cases investigations can be “speeded up” or at 
least brought to a point where their conclusions and important teach¬ 
ings can be made use of, leaving the more elaborate details to be 
completed later. The unpublished information of the stations 
should be brought together and digested, with a view to getting out 
any facts likely to have special practical importance. High prices 
will stimulate the farmers to greater effort toward enlarged produc¬ 
tion and will frequently warrant the employment of practices which 
are not now general Unusual conditions and exigencies will justify 
unusual methods. 

The stations can fill a useful place by putting themselves keenly 
on the alert, bringing their knowledge and their vision to bear in a 
broad way on the agriculture as carried out in their region, in order 
to instruct properly the county agents and other advisers of the men 
in the field. It will be especially desirable to maintain through them 
a close contact with agricultural practice, and above all to be found 
ready for cooperation with other agencies in lines which are within 
their field. 

It will be well to keep an unusually sharp lookout for both old and 
new or unidentified crop enemies or other difficulties. And in this 
direction the stations can exercise their vigilance and place them¬ 
selves in position to lend aid and advice promptly. The large losses 
which are to considerable extent preventable need to be avoided or 
reduced to the minimum this year. The large amount of study in 
this country which has made possible more effective control and pre¬ 
cautionary measures should now be made available and put into wide 
operation. Special effort will often be needed to accomplish this, 
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which can be stimulated and aided by the stations, and they can see 
to it that failure is not due to lack of placing the knowledge and the 
means properly before the extension and other publicity agencies. 
The very fact of unusual efforts at extending agricultural produc¬ 
tion, often with a diminished or less expert labor supply, will make 
it increasingly necessary that aid be giweii in overcoming obstacles 
which may appear and in seconding the efforts of the extension forces 
by the best advice and expert assistance that is to be had. Quite fre¬ 
quently, no doubt, the assistance rendered will be in the nature of an 
experimental demonstration, and its results may be found of intrinsic 
value as an additional test of the actual efficiency of protective 
measures. 

To some extent also investigation can doubtless be shaped to meet 
special immediate needs. It will be necessary to conserve supplies of 
fertility and feed as well as of human foods. Some studies may be 
needed of waste and bad practice, as a foundation for advice for 
correcting it. 

In some cases the stations may render a special service by averting 
disaster from well-meaning but poorly advised attempts which may 
be made by others to aid the farmers. When so many agencies are 
offering advice and suggestions, there is an element of danger unless 
some means of discrimination is at hand which will insure the 
farmers protection from some of their wmuld-be friends. The present 
is above all a period for safe and sane advice resting on demonstrated 
knowledge. It is no time to experiment with the farmer or to en¬ 
courage him to experiment in methods or enterprises of uncertain 
outcome. To supply the basis for this sound advice and procedure is 
the function of the experiment stations primarily, working through 
the extension divisions, the county agents, and similar agencies. 

In general, the activities of the stations may be to a considerable 
extent dkected to taking hold of those things which tend to increase 
production, conservation, and the maintenance of the resources on 
which production rests. This does not necessarily mean that estab¬ 
lished lines and projects are to be abandoned or left to take care of 
themselves, but that these may be adjusted as far as possible to other 
work which is in the nature of exigency. And, above all, the stations 
should be ready to adapt themselves to the special needs of the hour 
and fully alive to their opportunity as well as to the general necessity. 

The war has already directed attention as never before to the inti¬ 
mate relations between science and industry, including agriculture, as 
well as to the vital necessity of fostering these relationships. In Eng¬ 
land especially, agitation along these lines has been strong and con- 
:tiBUous. Nearly two years ago Sir William Eamsay, in an address 
before the British Science Guild on the national organization of 
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sciencej pointed out the need of a vigorous support of scientific re¬ 
search as a war measure. In this he embodied a warning by Dr. Lyon 
Playfair, sixty-three years previously, in which the latter deplored 
the holding to mere experience as the sheet anchor of the country, 
forgetful that the molds in which it was cast are of antique shape, and 
ignorant that new currents have swept away the sand which formerly 
held it fast, so that we are in imminent risk of being drifted ashore.” 

The publication by the Board of Agriculture and Fisheries of a 
comparative study of British and German agriculture served to call 
sharp attention to the lower food producing power of British agricul¬ 
ture and the far smaller efforts given to promoting agricultural in¬ 
struction and experimentation. In this paper it was shown that al¬ 
though the soil and climate of Germany are the less favorable to 
agriculture, one hundred acres of land in that country feeds from 
seventy to seventy-five persons as compared with only forty-five to 
fifty persons in Great Britain. This advantage of Germany has come 
about within the last forty years. Various causes are assigned for the 
change, but a great deal is attributed to the system of agricultural 
education and research- Thus, the use of artificial fertilizers has 
largely increased, and according to the article, “ the chief factor in 
developing the use of artificial manures in Germany was unquestion¬ 
ably a well-organized system of technical education. Investigation 
at the research stations established the precise uses of these manures; 
trustworthy advice was supplied by institutions, by peripatetic in¬ 
structors, by technical leaflets, and by agricultural newspapers; and 
the farmer, even the backward Bauer, like other Germans, brought 
his methods into line with "'Authority.’ ” Similar testimony has re¬ 
cently been given by Professor von Eiimker of the Royal Agricul¬ 
tural High School of Berlin, who states that “the great progress 
that agriculture has achieved in Germany during the last quarter of 
a century is the result of the union of practice with science.” 

Early in the present year an important letter from Lord Blyth 
appeared in the Times^ emphasizing the necessity for the close co¬ 
ordination of science with practice in agriculture for the purpose of 
increasing food production of the country. He proposed the imme¬ 
diate appointment of a commission of men of science to devote its 
entire attention to research and experimentation. reported 

on January 25 that the formation of such a commi^on was under 
consideration and expressed its approval of the undertaking. 
“ Throughout the war,” it went on to say, “ the agricultural colleges 
and experiment stations have rendered useful ^rvice and have 
demonstrated more convincingly than ever the' close connection be¬ 
tween science and agriculture. Indeed, never before has agricultural 
science had so much recognition as now, either from farmers or from 
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men engaged in pure science, and it is hoped that the new conditions 
will do much to strengt;hen still further the development of scientific 
agriculture in this country.” 

The movement toward the fosteifing of industrial research seems 
to be extending to all parts of the British Empire. The Canadian 
Governinent has appointed an honorary advisory council on scientific 
and industrial research to advise a cabinet committee (including the 
minister of agriculture) on all matters relating to the extension and 
coordination of scientific and industrial research. Considerable 
special development along experimental and demonstration lines in 
agriculture is also reported from the Dominion, An experimental 
flax mill has been erected at the Central Experimental Farms, where 
experimental work is to be begun with a view to developing the in¬ 
dustry, and reseai’ch laboratories are being established in Manitoba 
and Saskatchewan for emergency studies of grain rust. 

Ontario, whei*e marked eflorts are being made to increase land set¬ 
tlement, an agricultural training depot is being organized at one of 

In Northern Ontario, where marked efforts are being made to in¬ 
crease land settlement, an agricultural training depot is being organ¬ 
ized at one of the experimental farms for the instruction of returning 
soldiers, as well as several demonstration farms, a plant breeding 
station, and an agricultural high school. One interesting phase is 
the utilization of the labor of interned aliens in this section and also 
in Quebec for the clearing of timberland for eventual use as an 
Experimental substation. 

The South Australian branch of the British Science Guild has 
drawn up plans for a federal institute for original research, designed 
to give special attention to agriculture and to undertake research 
work beyond experimental farming.” The guild has realized the 
importance of studying from a research point of view everything 
underlying the successful use of the land, including the wellbeing in 
every respect of the people engaged in fanning operations. Its 
ideas were pre^nted to the Australian premieis, and it is understood 
that energetic steps are being taken to put some such a plan into 
effect, Problems relating to engineering, chemistry, coal mining, 
diseases of cattle, agriculture, bread making, and other matters are 
on the list in the federal research scheme being worked out by the 
executive committee of the Advisory Council of Science and Indus¬ 
try for the Commonwealth of Australia. 

The French Academy of Science has proposed and recommended 
the establishment of national laboratories of scientific researchif and 
a 'Commission of the academy has' dealt with themat|;er of institutions 
for research in agriculture. In a report presented to the academy 
toward the close of the last year, the important position of agriculture 
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is described, as well as the great desirability of increasing the farm 
production per hectare. The commission asserts that the entire 
system for agricultural encouragement, instruction, and research in 
France must be reconstructed “ from the base to the summit,” declar¬ 
ing that it has been definitely shown that the countries which have 
made the greatest progress and which obtain from their soil the 
highest returns, are those which have increased the institutions of 
research and instruction of the highest rank, and have prepared their 
rural population to appreciate them, to accept them, and to have full 
confidence in science. The report asserts further that “ all the great 
progress realized in the domain of agriculture has had its point of 
departure in the works and discoveries of science.” 

The commission describes in considerable detail the experiment sta¬ 
tion system of the United States, which it commends highly. This 
system is contrasted with the stations and laboratories in France, for 
which the government in 1913 voted 339,700 francs (about $68,000), 
with very small additional revenues from local and similar sources. 
This sum is shown to be quite inadequate, and to result in limiting 
the field work and expensive investigations and in restricting con¬ 
siderably the routine functions. 

At present the French station is usually devoted to a single branch 
of industry. The commission argues for fewer stations located in 
typical agricultural areas and well organized to cover the various 
phases of the industries, with specialists in each. It is also suggested 
that the stations should seek the collaboration of farmers, much as 
have the Danes in their experimental work. 

What the commission regards as very serious obstacles are the com¬ 
parative isolation of the stations from one another and their lack of 
central supervision. It advocates the appointment of a permanent 
superior council to guide and direct the work of the stations, assure 
the proper use of the funds at their disposal, provide for meetings 
of their personnel from time to time, publish results of their work 
and abstracts of material of interest appearing elsewhere, and other¬ 
wise correlate and unite the scattered institutions into a national 
system. The establishment of a well equipped central station charged 
with work of a strictly scientific nature of interest to the whole coun¬ 
try, or of such scope and importance that it could not be carried on 
to the best advantage at the regional stations, is also favored. 

The entrance of the United States into the war is of course too re¬ 
cent for extensive developments, but attention may be drawn to the 
appointment of an agriculture committee of the National Research 
Council and the active participation of agricultural leaders in the 
many conferences and compaigns which are the order of the day» 
S9684^--No. 7—17—-2 
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Specisil mention should be made of tlie St. Louis conference of April 
9 and 10, called by the Secretary of Agriculture and participated in 
l)y representatives of the Department and sixty-five oflicials from the 
agricultural colleges of tixirty-two States and twenty State depart¬ 
ments of agriculture. Among the many I'ecommendations of this con- 
fej-eiiee was one for the appointment of two national bodies, one rela¬ 
tively small and to be composed of men of wide knowledge of agri¬ 
cultural matters and executive experience for quite constant service in 
Washington, and the other a large national advisory body of repre¬ 
sentatives of the leading agricultural agencies and related interests. 
The Federal Government has already organized an interdepart¬ 
mental committee to formulate a program for food production and 
conservation, and has a number of plans under consideration. Among 
these is the material expansion of the work of the Department of Ag¬ 
riculture, enlarging its forces for cooperative demonstration work, 
home economics, the combating of destructive pests, the utilization of 
methods for the preservation of perishable products, the safeguard¬ 
ing of seed supplies for 1918, the market news service, assisting witli 
the labor problem, and otherwise to stimulate production, improve 
distribution, and promote conservation of the food supply. The ap¬ 
pointment of a small body of agricultural leaders to give advice as 
regards national problems, and the creation in each State of a small 
central division of food production and conservation composed of 
representatives of the various agricultural and related interests, as 
well as the formation of county, township, or urban bodies of similar 
constitution to work in close cooperation with the State central 
agency, are also suggested. It is estimated that approximately 
$25,000,000 will be required to carry these plans into operation. 

In this brief review no attempt has been made to present a com¬ 
plete summary of the existing situation. The aim has been rather to 
cite some suggestive illustrations of the importance Imng attached 
in this great world-crisis to the close cooi'dination of the science and 
practice of agriculture. It is scarcely necessary to point out that this 
means for all agricultural research institutions an unusual opportu¬ 
nity for service and a corresponding responsibility. 
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Preliminary notes on tlie carbohydrates of the Mnsci, T. G. Mason (Sci. 
Proc. Roy. Dublin Soe., n. ser., 15 {1916), No. 2, p%i. lS-28, fig. 1). —In the ex¬ 
amination of Poly trichum commune, ThukUum tamarlscimwi, and Sphagnum 
cynibifolimn, the author found dextrose, levulose, and sucrose present, while 
maltose was found to be dependent on the presence of starch. Invertase was 
found to be widely distributed, while diastase and nialtase were found in 
P, commune alone. The detection of diastase and maltase was dependent on the 
presence of appreciable quantities of starch. In P. commune and S. cymMfoUum 
the hexoses appear to be the chief form in which the carbohydrates descend 
the stem. In regard to the necessity of a high concentration of hexoses for the 
synthesis of sucrose by the invertase, it is indicated that ‘‘ though the experi¬ 
ments quoted in this work exclude the possibility of a high concentration for 
the whole leaf, yet they do not demonstrate the absence of a localized high 
concentration.” 

It is concluded that “ the factors that operate in bringing about the syn¬ 
thesis of sucrose in the plant cell are still very obscure ” and that it is improb¬ 
able that invertase in aqeoiis solution possesses this property. 

The destniction of pentoses in the course of alcoholic fermentation, H. 
Pellett (Gompt, Bend, Acad. Sci, [Paris'], 16$ {1916), No. 11, pp. 274-B76), —In 
a study’ of the composition of molasses the author found, contrary to the gen¬ 
eral assumption, that arabinose and xylose were decomposed by yeast when 
present in a mixture of fermentable sugars, the quantity destroyed depending 
upon the amount of yeast, the temperature, and the length of fermentation. 

For destroying the easily fermentable sugars so that the pentoses may be de¬ 
termined by copper with reduction, 50 gm. of ordinary pressed yeast In a solu¬ 
tion containing 100 gm. molasses should ho used. The fermentation is usually 
complete in 24 hours without any decomposition of pentoses. 

Applying the method to molasses the author found the material to contain no 
appreciable quantities of pentoses but a nonfermentable substance which is 
indicated as probably being the material “ glutose,” described by earlier inves¬ 
tigators. 

The mode of action of plant peroxidases, G. B. Beed {Bot. Gas,, 6$ (1916), 
No, pp, 2S$-2S8, figs. ^).-“Experiments similar to those reported in a study 
of the platinum reaction pi-eviously noted (E. S. B., 35, p. 713) have been 
repeated, using horse-radish root extract and potato peroxidase. 

The experiments have shown that just as the platinum is recharged with 
oxygen by hydrogen peroxid as soon as some of the oxygen has been removed 
from the platinum by a reducing agent, so the horse-radish and potato peroxi¬ 
dase is recharged by hydrogen peroxid under similar conditions. It is concliidecl 
that “in oxidation processes catalyzed by. peroxidases two reactions are In¬ 
volved. The peroxidase combines with oxygen from the oxygemiKses (or from 
hydrogen peroxid, or possibly from some other source, since it is capable of tak- 
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iiig it from pota^ssium permanijjanate) to form an intermediate corripoiincl wliicli 
Is a more energetic oxidizing agent than the original source of the oxj^geQ* 
The final stage in tlie oxidation is then effected by this Intermediate compound.” 

The relation between oxidase and catalase in plant tissues, G. B« REisn 
(Bat (lOJG), No. 5, pp. 409-4.t2, fig. i).—The juice of the pineapple 

in three stages of ripeness (quite rii}e and soft, yellow but not soft, ami still 
partly green) was examined for catalase, and the enzym found to be present in 
the ripe fruits, with the greatest amount in the juice of the overripe but not in 
the green fruit The juices from all of the fruits, however, showed approxi¬ 
mately the same peroxidase activity. From the study with platinum black 
noted above and from the fact that in certain stages of their development pine¬ 
apples contain oxidases bnt no catalases, the author concludes that *‘the sub¬ 
stances which effect the decomposition of hydrogen peroxid are not of necessity 
concerned with the enzyms which accelerate peroxid oxidations. It may be 
added that the fact that catalase is not universally pre^sent in living cells, as 
Loew [B. S. B.., 13, p. 115] and others suppose, has considerable theoretical 
interest” 

The elasticity of the coagulum produced in cows’ milk by rennet, O. Aulb- 
MANN ami H. Schmid {Landw. Jahrh. BcTiweifS, SO {1916), No. S, pp. S57-38S, 
figs. 2 ).—A simple apparatus for determining the elasticity of milk curd, which 
depends on measuring the resistance offered to the \vlthdrawal from the coagu¬ 
lated material of a device of three concentric rings attached to a vertical axis, 
is described in detail. 

Because of the great importance of the elasticity of the curd In the manu¬ 
facture of cheese, the authors studied, with the aid of this apparatus, the effect 
of various factors on this property in the coagulation of milk. The results 
showed that from the beginning of the coagualtion the elasticity of the curd 
increased in direct proportion with the time. Yariations in the amount of 
rennet used, other conditions being the same, produced a direct increase in the 
elasticity, depending on the amount used. For example, using double the 
quantity of rennet in a given volume of milk the elasticity of the curd was 
doubled. The elasticity of the curd also varied directly with the Increase of 
the acidity of the milk, and likewise with the addition of calcium chlorid. The 
addition of ammonia, however, did not have the exact reverse effect from that 
of the acid, but, apart from decreasing the acidity, it appeared to exert a 
detrimental effect on the enzym. 

An increase in temperature to a maximum of 41® 0. increased coagulation 
time. The elasticity of the curd was also directly proportional to the tempera¬ 
ture increase, with no apparent maximum. Agitation of the material retarded 
the coagulation time on an average of about 8 per cent Previous cooling caused 
some delay in the time of coagulation, and also a diminished elasticity of the 
coagulum. 

The greatest factor influencing coagulation by rennet was found to be the 
individuality of the milk. Great variations were observed, not only in the 
coagulation time but also in the nature of the curd formed. The period of 
lactation affected the coagulation time in that shortly after calving the time 
increased, rapidly sinking, however, to a minimum, then again increasing in a 
few days and remaining fairly constant. No apparent difference was observed 
either in the coagulation time or nature of the curd produced by the morning 
or evening milk of individual animals, nor did the feeding of various rations 
produce any perceptible change. The milk from cows in oestrus coagulated 
much slower and produced a curd of reduced elasticity. Similar variations were 
occasionally observed in the milk of animals which had been subjected to sudden 
climatic changes. 
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A contrUration to tlie bacteriology of silage, .T» M. Shkbman (Jom\ Baet,^ 
1 {IBIB), No, 4, pp. 445-4S2).--The author, at the Peunj*«.ylvaiiia Bxperliueut 
tloB, has observed the presence of large nmnbers (over a billion p<‘r c!«blc 
centimeter of juice) of organisms which, though closely related to the BaeiUus 
hulgaricus group of milk and the B, acidophiluB group of the int'ostines, appear 
to differ somewhat from the typical members of these groups, notably by the 
abundant growth on ordinary laboratory media. It is indicated that silage made 
from corn is always amply seeded with these organisms, since the acidurlc 
bacilli of silage are constantly found in large numbers on corn fodder. 

See also a previous note by Hunter and Bushnell (E. S. B., 35, p. 9). 

Minutes of evidence taken before the Committee on Edible and Oil- 
Eroducing Huts and Seeds {London: Colonial Office, 19W, pp. 2SS).—A de¬ 
tailed account of the evidence presented to the departmental committee ap¬ 
pointed by the Secretary of State for the Colonies to investigate the edible 
and oil-producing nut and seed industry in West Africa and to make recom¬ 
mendations for the promotion of industries dependent thereon, 

Report of Committee on Edible and Oil-Producing Huts and Seeds; with 
a despatch from the Secretary of State for the Colonies (London: Colonial 
Office, 1916, pp. 47). —This reports the findings of the committee from the 
minutes of evidence as noted above. 

Watermelon seeds from the Sudan (Bui. Imp. Imt. {^o. Kensington], 14 
(1916), No. 2, pp. 160-162). —A sample of watermelon seeds (CitruUus 'vul¬ 
garis) was found to contain 7.4 per cent moisture and 23.6 per cent of a 
brownish-yellow oil. The oil yielded the following constants: Specific gravity 
at 15“ C., 0.923; solidifying point of fatty acids, 30,5“; acid value, 8.4; saponi¬ 
fication value, 191.4; iodin value, 117,1; Heliner value, 95.1. 

The press cake was found to have the following percentage composition: 
Moisture, 9.5; protein, 18.3; fat, 0,5; starch (by difference), 26.9; fiber, 41,9; 
ash, 2.9, From these figures the percentage composition of the original seed 
was calculated and found to be moisture, 7.4; protein, 14; fat, 23.6; starchy 
20.6; fiber, 32.2 ; and ash, 2.2. 

The value of the oil and the economic importance of its source is indicated. 
The press cake is regarded as of little value because of its high fiber content. 

Th© essential oil of Cinnamomum oliveri or Brisbane sassafras, O. W- 
Haegbeaves {Jour. Ohem. Soc. {London], 109 (1916), No. 646, pp. 751-754),— 
The oil distilled with steam from the bark and fractionally redistilled under 
diminished pressure was found to contain approximately the following per¬ 
centage constituents: Pinene, from 12 to 15; d-camphor, from 18 to 20; safrole, 
from 25 to 27; and eugenyl methyl ether, from 45 to 45. The percentage com¬ 
position of the oil of the leaves was found to be pinene and phellandrene (?), 
25; dJ-camphor, 60; and phenols and other substances, 15. 

The analytical data are described in detail. 

A method for the estimation of very small amounts of potassium, H* J. 
Hambuegeb {Biochem. Ztschr., 74 {1B16), pp. 474^ 41^1 aba. in Jour. Chem. 
Soc. {London], 110 {1916), No. 646, 11, p. 44^) •—^The author calls attention to 
an error in the capillary tubes used and described in the method for the 
determination of potassium previously noted (E. S. B., 34, p. 503). With a 
correctly graduated tube each division equals 0.0004 cc. and corresponds to 
0,000074059 gm. of potassium. 

A new, rapid, and accurate method for estimating lime and potash in 
soils, T. B. Keitt and 0. 3. King {South Carolma Bta. But 188, pp. $-5 ).— The 
method described is as follows: 

An aliquot of the soil solution corresponding to 2 gm, of soil is evaporated in 
a platinum dish on a water bath after the addition of 5 cc, of sulphuric acid 
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(1: 1)* Tlie eviiporatioii is coinpieteil on t\ sniid bath niu! the residue ignited at 
blast-lfiinp teiiiiieratnre to convert the iron and aiiimininu salts present int(> 
the insoluble oxicls. The residue is treated with 25 cc. liot water, washetl by 
decantation, and finally on the filter until free from sulphates. The filtrate is 
then evaporated to about 50 cc, volume and, after making tlie solution alkaline 
with aminoniiiui liydroxkl, the calcium is precipitated in the boiling solution by 
a saturated solution of ainmoniiim oxalate. After allowing to stand for at least 
three hours the solution is filtered and reprecipitated according to the ofliciai 
method for determining calcium in soils. The filtrate and washings from 
the calcium determination are evaporated to dryness, the ammonium salts re¬ 
moved, and the potash determined according to the official Lindo-Gladding pro¬ 
cedure (E. S. E., 20, p. 512). 

Comparative analytical data submitted indicate the accuracy of the pro¬ 
cedure. 

Advantage.s claimed for the new method are a considera]'»le saving of time, 
the rapid removal of soluble sidts from the iron and aluminum lu’eeipitate by 
hot water, and the regulation of the amount of reagents used, thus avoiding 
their removal later in the procedure. 

The ammoniacal nitrogen of peats and luimus soils, J. C. B. Ellts and C. G. 
T. MoursoN (Jour. Agr. [Ijughnid], 8 (tOW), No. 1, pp. 1-0). —The authors 
have found that distillation with magnesium oxid by a slightly modified pro¬ 
cedure, described in detail, yields fairly constant results for ammonia with the 
same sample ot peat. Tills amount is many times greater than that yielded in 
the ease of arable soils. Much of the ammonia can be removed by water alone, 
but no constant ratio has been found between tliis amount and that obtained by 
direct distillation. These respective amounts may vary considerably with the 
depth from which the sample is obtained. 

The nature and source of this aramoniacal nitrogen and the conditions of its 
solubility in the soil water are being studied. 

The reaction between dilute acids and the phosphorus compounds of the 
soil, E. J. Russell and J. A. Prescott (Jour. Agr. 8ci. lE^igUmil}, 8 (1916), 
No. 1, pp. 65-110, figs. 20).—The extraction of phosphorus from soils by acids 
and the adsorption of PaOs in the presence of acid are discussed In some detail. 
Experimental data obtained by the extraction of soils with dilute nitric, hydros 
chloric, sulphuric, and citric acids are submitted in graphical form. The effect 
of the time of extraction, strength of acid, and temperature were also studied. 

When a soil is shaken with a dilute acid in the process of analysis “ the acid 
dissolves out such phosphorus compounds as it can, and different acids have 
nmch the same effect at equivalent concentrations; nitric, hydrochloric, and citric 
acids give the same results; sulphuric acid, however, gives a somewhat higher 
i*esult, ' A reverse reaction at once sets in, however. Some of' the PsO» is 
withdrawn from the solution in spite of the presence of excess of acid. The 
proceas is an ordinary adsorption and obeys the usual law. ... Its extent 
varies with the different acids; it is much more marked in the presence of nitric 
than of citric acid.” The amount of phosphorus actually determined in a soil 
extract is, then, not the true amount dissolved but the difference between the 
two wholly distinct actions. ' 

This reverse reaction explains why the “available P 2 O 5 ” determined by ex¬ 
traction with dilute acids shows such variations in different methods of analy¬ 
sis and so little correlation with the actual quantities used by the crops. The 
results indicate nothing definite but simply a difference between a direct action 
and an adsorption which varies with the nature of the acid and the conditions 
of the experiment. 
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It is indicated tliat a comparison of results with similar soils is useful, but 
that a comparison of dissimilar soils would involve difficulties. The proper way 
to use a soil analysis is in conjunction with a soil survey. 

A diffusion method in which the reverse reaction is eliminated during acid 
extraction, thus yielding a true measure of the direct solubility action, is de¬ 
scribed. 

Notes on the nature of the phosphates contained in mineral phosphates, 
G. S. IloBKRTSON {Jour, Agr. Sci. [England}, 8 (1916), No, 1, pp. 16-25, figs. 2 ).— 
The results obtained from the examination of five different mineral phosphates 
indicate the presence of three distinct compounds of phospliorie acid and cal¬ 
cium oxid. The formulas of the compounds are submitted. 

It was found that the substitution of fluorin or chlorin for the oxygen of one 
of the OaO groups in the rock phosphates examined did not interfere with the 
ratio PsOb : CaO. It is indicated that the combination of fluorin or chlorin 
in this manner would account for the low solubility of rock phosphates In citric 
acid as compared with bone meal, wliile the higher lime content of the phos¬ 
phates would account for their higher solubility in citric acid as compared 
with apatite. “ The results of calcining the various mineral phosphates show 
that a citric-soluble silica phosphate is formed. This phosphate goes into solu¬ 
tion in the first citric extract. In addition to the silica phosphate one or more 
phosphates with a lower lime content than the original phosphate are produced 
by calcining. The longer the calcining continues the greater is the tendency 
to produce phosphates of low lime content, and hence the lower the solubility.” 

It is further noted that the higher the percentage of lime actually combined 
with phosphoric acid, the more soluble the mineral phosphate is in citric acid. 

Note on the loss of phosphoric acid during fusion with ammonium fiuorid, 
W. A. Davis and J. A. Pkescott (Jour. Agr. Sci. [England], 8 (1916), No, 1, pp. 
136-188), —Experiments with sodium acid phosphate, potassium diacid phos¬ 
phate, calcium phosphate, and apatite have shown that on ignition with am¬ 
monium fluorid a considerable loss of phosphoric acid may occur. The loss is 
least in the case of salts containing an alkali metal, and greatest in the case 
of phosphates of the alkaline earth metals, as calcium phosphate or apatite. 
It is indicated that the phosphorus is probably volatilized in the form of phos¬ 
phorus fluorid. 

Estimation of calcium in ash of forage plants and animal carcasses, S. B. 
Ktjzikian {Iowa Sta, Research Bui. 32 {1916), pp. 99-110). —The following 
modified procedure is proposed: 

The filtrate (acid with nitric acid) from the precipitation of phosphorus as 
ammonium phosphomolybdate is made ammoniacal and an excess of ammonium 
oxalate added. The solution is brought to boiling and kept so for SO minutes, 
set aside for two hours, and filtered through a Gooch crucible. The precipi¬ 
tate is ignited to convert the oxalates into oxids and cooled rather rapidly by 
allowing to stand in the air. The contents are then carefully moistened with 
water over a beaker and dissolved in dilute hydrochloric acid. The contents 
of the crucible, together with the asbestos, are carefully washed into the 
beaker, the latter is covered with a watch glass and gently warmed on a water 
bath or hot plate, and after complete solution filtered through ashless paper and 
the asbestos carefully washed. Ammonium chlorid is added, and the solution 
made ammoniacal and boiled for a few minutes until the odor of ammonia be¬ 
comes faint. The precipitated iron and aluminum are removed by filtration, the 
filtrate heated to boiling, and the calcium precipitated as oxalate. The calcium 
is entirely free from molybdenum salts at this stage of the process. 
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Experiments in wliicii the excess of molybdenum was removed as stilplild 
showed this step to be of no advantage either in the detenniriation of calcium 
or in the complete ash anals^'sis. 

A comparison of the proposed procedure with the official basic acetate method 
(B. S. E., 20, p. 512) shows that the new method yields more accurate and 
concordant results and does not require exact neutrality of the solution. The 
filtrate from the phosphorus precipitation is small enough so that no evapora« 
tion is necessary, the time required for the determination is greatly shortened, 
and phosphorus and calcium may be determined in the same aliquot. 

The basic acetate method is reviewed and certain difficulties encountered by 
the author in securing concordant results In the later determination of mam 
ganese, calcium, magnesium, and the alkalis are pointed out. 

Some analytical data of the calcium in the ash of pig carcasses are sub¬ 
mitted, 

A new limestone tester, 0. G. Hopkins (Illinois Sta. Bui, 194 (1917), pp, 
487-495, fig, 1), —A limestone tester much simpler than the one previously 
noted (B. S. E., 34, p. 806) and its manipulation are described in detail. The 
test consists essentially of converting a weighed sample of the limestone into 
calcium chlorid with dilute hydrochloric acid saturated with carbon dioxid 
and determining the loss in the reaction. The percentage of calcium carbonate 
in the original sample is then easily determined by a simple calculation. 

Tables showing milligrams of carbon dioxid per cubic centimeter of satu¬ 
rated gas and weight of dry air in milligrams per cubic centimeter of satu¬ 
rated atmosphere, together with some brief notes on limestone samples and 
the use of limestone for soil improvement, aje submitted. 

The determination of humus by means of a simplified procedure of ele¬ 
mentary analysis, A. Iakobsen (Zhur, Opytn, Agron, (Jour, Agr. JSlospt,)^ 17 
(1916), No, 2, pp, 93-98, fig, 1), —A combustion method for the determination of 
humus in soils, in which platinized asbestos is used as the catalyst, and its 
manipulation are described in detail. Oxidation with from 1 to 2 gm. of 
material can be effected in from 25 to 30 minutes, and the results obtained 
are identical with those obtained by the procedure of Gustavson. 

Advantages claimed for the modified procedure are rapidity of combustion, 
economy of materials, and simplicity in manipulation. 

The estimation of carbohydrates.— Y, The supposed precipitation of reduc¬ 
ing sugars by basic lead acetate, W. A, Davis (Jour, Agr, Boi. lEnglanJ}, 8 
{1916), No:,l, pp. 7-15). —Continuing j^revious studies (B. S. E., 33, p. T12), the 
author submits results which show that, at least in dilute solutions, levulose 
is never precipitated by basic lead acetate, even in the presence of chlorids, 
sulphates, or carbonates. There is no loss of levulose unless the excess of 
basic lead acetate is allowed to act for some length of time on the sugar 
before the lead is precipitated. Only a slight excess should be used in the 
defecation of the sugar solution and this excess removed as soon as possible 
after the precipitation is complete. 

It Is indicated that basic lead acetate is more effective as a clarifying agent 
than is normal acetate, and if it is “added carefully in small quantities at a 
time until the precipitation of the impurities is just complete and the actual 
excess of the basic lead acetate solution is not allowed to exceed about 5 cc. 
in 300 to 500 cc. of the solution, there is no loss whatever of levulose or other 
reducing sugars.” 

mw contributions to the analysis of milk, E. Ackermann (Sclmeix, Apoth, 
Ztg,,.S4 (ISM), No, 4^, pp, 57S-578). —^Tabular data of the total solids, lactose, 
lactose-free solids, and refractive index of the serum of normal cows' milk, 
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milk frcrai animals afflectert with mastitis, and normal milk diluted with vari- 

cais percentages of water are submitted. 

The data show that In normal milk tbe amount of lactose is usually greater 
than tlie amount of lactose-free solids. In animals affected with mastitis the 
amount of lactose is diminished in the majority of cases, while the amount of 
protein remains normal. With the addition of water to the milk the amount 
of the two components diminishes proportionally. 

It is indicated that if the amount of lactose alone is abnormal and the 
lactose-free solids are normal it should not be concluded that the milk is 
watered, but rather that it comes from an animal or animals affected with 
mastitis. A table giving the refractive indexes of milk serum at 17.5° 0, 
and from 16 to 41.9° and their respective percentages of lactose is included. 

The composition of cottonseed meal and cotton seed, G. S. Fraps {Texas 
8ta, Bui, 189 {1916), pp. 5-19), —This bulletin discusses tbe composition of cot¬ 
tonseed meal sold in Texas and other States, describes and discusses tbe method 
of milling, discusses the effect of milling on the composition of the meal, de¬ 
scribes and discusses methods for estimating hulls in cotton seed and for cal¬ 
culating yields of oil and meal from the composition of the seed, and proposes 
a method for estimating lint on cotton seedj as follows: 

About 10 gm. of the whole seed is treated in a beaker with 15 cc. of concen¬ 
trated sulphuric acid and the contents stirred continuously and thoroughly 
with a glass rod until all the lint, with the exception of a very little on the 
tip of the grain, is dissolved. The time for this solution is noted. The seeds 
are then separated from the excess acid by filtration on a perforated porcelain 
plate or filter and washed with tap water. They are then spread on ordinary 
paper and dried for 30 minutes in the steam bath, allowed to remain exposed 
to the air overnight, weighed, and the percentage of **dissolved lint” calcu¬ 
lated. The time of contact with the acid should be reported with the percentage 
of lint 

Considerable analytical data as regards the composition of the whole seed 
arranged by location and by varieties, press cake, hulls, etc,, are submitted in 
tabular form. 

Conservation of fruit, fungi, truffles, and vegetables, B. Forlani {Comer- 
Dmkme delle Frutta, dei FungM, dei Tartufi, e degli Ortaggk Rocea 8m 
Casciano, Italy: Lioinio GappelU, 1915, pp, 201, figs, 1 ), —^This volume dis¬ 
cusses the subject under the following general topics: The harvesting of fruit; 
conservation in the fresh state; consei;^tion of fruit in the cold; conservation 
In a dry state; desiccation of oily fruit, etc.; desiccation of vegetables; con¬ 
servation of fruits and vegetables by sterilization; conservation of fungi and of 
truffles; and the preparation and industry of green olives. 

METEOEOLO&Y. 

Bepoxt of the chief of the Weather Bureau, 1916 (TJ, 8, Dept Agn, Weather 
Bur, Ept. 1916, pp, 282, pis, 4 ),—This contains (1) an administrative report 
summarizing the work of the Weather Bureau during the year, (2) a review 
of weather conditions during 1915 including also sections giving detailed data on 
sunshine and excessive precipitation, and (3) monthly and annual summaries 
of pressure, temperature, precipitation, and related data for 1915, and of 
monthly and seasonal snowfall for 1915-16. 

“ The most pronounced weather conditions of the year 1915 were the unprece¬ 
dentedly low temperatures in the southeastern part of the country during the 
entire month of March, and the unseasonably cool weather over the great cereal 
and grass-growing States from the middle of May to the last of August. Crop 
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Soil sujvey of Yell County, Arkansas, E. B. Bketbr and 0. EotJNSBtJBY 
(f/. S, l)ep4, Agr,y Aivanoe Sheets Fieig, Otm'atiom Bur, Soils, 1915, pp, 41, 
flff, 1, map 1 ).—^This survey, issued January 10, 1917, deals with the soils of a 
naturally well drained area of 603,520 acres in west-central Arkansas: A large 
proportion of the county includes mountains, and relatively broad, level to 
gently rolling intervening valley areas constitute the principal farming land. 
The upland soils, comprising more than 80 per cent of the area, are of residual 
origin and consist largely of loams, sandy loams, and stony loams. Including 
rough stony land and rlverwash, 23 soil types of 12 series are mapped, of which 
the Hanceville stony loam, rough stony land, Hanceville loam, and Conway 
silt loam cover 83.2, 14.9, 14.8, and 12.1 per cent of the area, respectively. 

Composition of Hawaiian soil particles, W. T. McGeobgb {Hawaii Sta, Bui. 
4B (1917), pp, 12 ).—study of the composition of the coagulable and non- 
coagulahle clay grains and an investigation on the composition of the clay, 
fine silt, silt, fine sand, and coarse sand separates in the important types of 
Hawaiian soils are reported. The origin of Hawaiian soils and the changes 
which these soils undergo during disintegration are also discussed. 

A wide variation was found in the composition of soil particles of the same 
size from different Hawaiian soil types. This variation is attributed primarily 
to the number and intensity of action of the several weathering agents which 
are instrumental in the disintegration of the lava. ** Iron, titanium, and man¬ 
ganese are present in largest amount in the coarse grains. Silica, alumina, dhd 
phosphoric acid predominate in the finest particles; lime and magnesia in tlie 
coarse grains. The influence of coagulants upon Hawaiian clays varies with the 
composition of the clay. Those most difficultly coagulable are higher in iron 
and silica than those readily coagulable.” 

Snmmairy of Illinois soil investigations, O. C. Hopkins, J. G. Mosieb, and 
F. 0. Batjeb {immis Sta, Bui. IBS {4916), pp. pi 1, figs, d).—This 

bulletin summarizes the results of soil Investigations which have been carried 
on in Illinois since 1901, including systematic soil surveys, chemical analyses, 
and cultural experiments. Illinois soils exist in 14 great soil areas and in the 
counties covered by the first 10 soil reports, 62 individual and extremely di¬ 
verse soil types have been discovered and grouped into 6 classes as prairie, 
timber, terrace, ridge, swamp and bottom land, and residual soils. 

“ Fertility invoices of the individual soil types show a great variation in the 
content of the essential plant-food elementB. Illinois soils may be deficient in 
one or more of five plant-food elements, namely, nitrogen, phosphorus, potas¬ 
sium, calcium, and magnesium, and they may be either acid or aliialine. Thus 
the problem of maintaining the fertility of the soil is sometimes complicated, 
though usually limited essentially to the application of limestone and ^|osphorus 
and the turning under of nitrogenous organic matter. i 

*‘As a rule, the results of the field experiments harmonise with the Informa¬ 
tion given by the chemical composition of the soil. They have shown (^^that 
the maintenance of organic matter and nitrogen is the greatest practical 
lem of the Illinois farmer, (2) that phosphorus is the one element of plant 
food that is most universally deficient, and (3) that limestone must be supplied 
in abundance to many soils before they can be permanently improved. On the 
ordinary corn-belt soil, proper treatment has produced a total value for one 
rotation (1911-1914) of f98.58, as contrasted with $65 where no treatment was 
given. One dollar invested in rock phosphate has paid returns as follows: 
First rotation, $1.18; second rotation, $1.62; third rotation, $2.70, . . . 

** Bbuihom Biinois prairie land has been improved by proper soil treatment so 
that the total Increase over untreated land has been 207 per cent. On peat 
soil, potassium has Increase corn yields by mere than 30 bu. per acre. On sand 
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soils diiring six yea^^s the value of the crops per acre has been increased $73.37 
hy nitrogen and only 22 cts. by phosphorus in addition.” 

A list of 34 available publications relating to Illinois soO investigations Is 
appended. 

Tazewell County soils, C. G. Hopkins, J. O. Mosiee, E. Van Alstinb, and 
F. W. Gaerett {Illinois Bta, Soil Bpt, 14 {1916), pp. 68, pis, 2, figs, 11), —^This is 
the fourteenth of the Illinois county soil reports. 

Tazewell County is located a little north of the central part of the State, 
principally in the earlier Wisconsin glaciation. The general topography of the 
county is gently rolling with the exceptions of the northwestern and eastern 
parts, where small streams have broken the upland into a series of hills and 
valleys. Natural underdrainage exists over a large part of the gravel terrace. 
An area in the southwestern part of the county needs artificial drainage. 

The soils of the county include (1) upland prairie soils rich in organic mat¬ 
ter, (2) upland timber soils, (3) terrace soils, and (4) swamp and bottom lands, 
covering, respectively, 37.62, 24.91, 22.01, and 14.36 per cent of the area. The 
brown silt loam is the most extensive single type. “ The most significant facts 
revealed by the investigation of the Tazewell County soils are the lack of lime¬ 
stone and the low phosphorus content of the common prairie soil and of the 
most extensive timber types, which combined cover nearly 60 per cent of the 
entire county.” 

The principal soil areas of Iowa, W. H. Stevenson (Iowa Yearbook Agr., 
16 {1915), pp. 581-592, fig. 1). —This report states that there are four distinct 
classes of soils in Iowa, geest, alluvium, loess, and till. The two latter are 
the most important, comprising about 93 per cent of the area of the State. 
There are three distinct areas of loess soil, the Missouri loess in western 
Iowa, the Mississippi loess in eastern Iowa, and the loess of southern Iowa. 
There are three distinct areas of glacial till, the Wisconsin, the Iowan, and the 
Kansan. 

The principal soil problems of these dilferent areas are as follows: (1) Drain¬ 
age, which affects especially the Wisconsin drift area and the wide river bot¬ 
toms, and in a lesser degree the Iowa drift area and the hilly Kansan drift 
area in southern Iowa; (2) treatment of the so-called alkali spots of the newer 
drift areas; (3) treatment to- restore the fertility of the leachy areas of the 
loess and the Iowan drift area; (4) treatment of the gumbo, the geest, the 
ferretto, and the clay hills of southern Iowa according to the special require¬ 
ments of the different cases; (5) prevention of soil erosion, which is the source 
of enormous loss to Iowa and a constant menace in the hilly regions; (6) treat¬ 
ment to cause the loess soils to warm up more quickly in the spring; (7) ex¬ 
periments to find the difference in productiveness shown by certain areas as 
regards certain crops and to find how these differences may be equalized; and 
(8) experiments to determine the most practicable system of crop rotation for 
each principal area. 

Soil survey of Grenada County, Mississippi, W. E. Thaep and J, B. Hogan 
(U. S. Dept, Agr., Admnce Sheets Field Operations Bur, Soils, 1915, pp. SB, 
fig, 1, map 1). —This survey, made in cooperation with the State of Mississippi, 
and issued January 27, 1917, deals with the soils of an area of 284,160 acres 
in north-central Mississippi, the greater part of which consists of rolling to 
hilly uplands, in places very rough. The western end of the county lies in the 
Mississippi flood plain. 

**The upland soils of the western and central parts of the county are of 
loessial origin. In the eastern half of the county the loess is seldom more than 
a few feet deep, and the underlying coastal plain material, consisting mostly 
of sand and clay, enters largely into the composition of the soils.” 
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Iiitiiwlnifi: iiietidow, 14 soil types of 11 series are mapped, of wMeh the 
Grenada silt loam. Lexington silt loam, and Vicksburg silt loam cover 24.d, 
13.2, and 12.7 per cent of the area, I'espectively. 

Soil survey of the Bitterroot Valley area, Montana, B. C. Bckmann and G. 
L. Haerikgton (U, Dept, At/r. Adva7ice Sheets Field Operafmis Bur, Soils, 
1014, PP^ 72, pU, 3, fig, 1, 7mp 1), — This survey, issued January 18, 1917, deals 
with the soils of an area of 327,040 acres in Bavalli and Missoula counties in 
western Montana. The valley area is a well marked depression of structural 
origin. The soils of the area have been derived from residual material, ieedaid 
and water-laid glacial material, old valley filling deposits, recent alluvial fan 
material, recent alluvium, and miscellaneous materials. Fifteen soil series, 
embracing 36 soil types, and two miscellaneous soils are recognised in the area. 
Of these, rough stony land covers 17.3 per cent, Bass stony sandy loam 9.1 per 
cent, Burnt Fork stony loam and Victor stony sandy loam each 7.8 per cent, 
and Waterloo sandy loam 6.5 per cent of the area. 

Geology of Cincinnati and vicinity, N, M. Fenneman (Geol. Survey Ohio, 
4 . ser,. Bill. 19 {1916), pp. 207, pis. 14, figs. 59).—This report contains physio¬ 
graphic data which may be of use in a study of the soils of Ohio. 

Soil survey of Dorchester County, South Carolina, W. J, Latimeb, J. M. 
Snydeb, and C. Van Duyne (U. S. Dept. Agr., Advance Sheets Field Operations 
Bur, Soils, 1915, pp. 45, pis. 2, fig. 1, map 1).-— This survey, issued January 16, 
1917, deals with the soils of an area of 362,240 acres in the Coastal Plain 
region of southeastern South Carolina, the surface of which is level to gently 
rolling. “The northern half of the county is higher and, in general, better 
drained than the southern part, where there are extensive areas of flat 
savannas and low-lying, poorly drained land. The bottom lands along the 
streams are wide and the streams sluggish. . . . 

“The soils of Dorchester County are divided into three classes: (1) Upland 
or sedimentary soils, consisting of unconsolidated Coastal Plain sands and 
clays, derived originally from the Piedmont Plateau and the Appalachian 
Mountains, (2) terrace . . soils lying above overflow, consisting of old alluvial 

material derived from the Coastal Plain soils, and (3) first-bottom . . , soils.” 
Including tidal marsh, 27 soil types of 10 series are mapped, of which the 
Johnston loam, Norfolk sandy loam, and Norfolk fine sandy loam cover 15.4, 
11.8, and 10.7 per cent of the area, respectively. 

Soils of Grayson, Lee, McLennan, Titus, and Tyler counties [Texas], G. S. 
Feaps {TO'ms Sta. Bui. 192 {1916), pp. 51). —This bulletin contains a descrip¬ 
tion of soil types in the counties named, based on surveys by the Bureau of 
Soils of the U, S. Department of Agriculture previously noted (K. S. K., 16, 
p. 105p; 19, p. 417; 26, p. 718), together with chemical analyses of represent¬ 
ative samples and a discussion of their'fertility requirements based in part 
on';pot experiments. 

ihe soils of Grayson County, covering 1,010 square miles consisting mainly 
of black prairie lands, were found to be well supplied with total phosphoric 
acid but low in available phosphoric acid. A number of the soils are low in 
nitrogen. It is concluded that these soils require legume rotation and the 
application of acid phosphate. 

The soils of Lee County, covering about 700 square mile.s, were found to 
be for the most part deficient in active phosphoric acid and nitrogen. Nitrogen 
and acid phosphate applications and crop rotations are recommended for these 
soils. ' 

The'soils of McLennan County surveyed, covering 440 square miles, were 
found for the most part to be well supplial with phosphoric acid, nitrogen, 
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find potash, and fairly well supplied with lime. Crop rotation appeared to be 
the principal requirement of the soils. 

The soils of Titus County, covering 426 square miles, were found to be rela¬ 
tively deficient in nitrogen and lime. The active and total phosphoric acid 
contents were low in some cases. 

The soils of Tyler County surveyed, covering 100 square miles, were found 
to he acid and relatively deficient in nitrogen and potash and with one excep¬ 
tion in phosphoric acid. 

Soil survey of Smith County, Texas, L. R. Schoenmann, E. H. Smies, W. A. 
llocKiE, E. T. Maxon, F. Z. Hutton, and H. G. Lewis {V. S, Dept. Agr., Ad¬ 
vance Sheets Field Operations Bur. Soils, 1915, pp. 51, fig. 1, map 1). — This 
survey, issued January 23, 1917, deals vdth the soils of an area of 570,880 
acres in the Gulf Coastal Plain region in northeastern Texas, the topography 
of which is gently rolling to moderately hilly. “ Only a small part of the 
county is too rough for cultivation, and a still smaller part is so smooth and 
level as to possess poor natural drainage.” 

The soils are grouped as upland and lowland soils. “ More than 75 per cent 
of the upland consists of fine sands, fine sandy loams, and gravelly sandy 
loams, with subsoils ranging from fine sand through fine sandy clay to stiff, 
heavy clay. The clay soils are comparatively insignificant in extent, but the 
clay loams and gravelly clay loams are fairly extensive. The greater part of 
the first-bottom soils consists of clay and silty clay loam, but the fine sandy 
loams have an important distribution. The second-bottom, or terrace, soils 
are sandy and rather small in extent.” 

Including meadow, 22 soil types of 13 series are mapped, of which the 
liuston fine sandy loam, the Susquehanna fine sandy loam, and the Norfolk 
sand cover 22.7, 21.9, and 18 per cent of the arefi, respectively. 

Soil survey of Franklin County, Washington, 0. Van Duynb, J. H. Agek, 
and F. W. Ashton (C7. S. Dept. Apr., Advame Sheets Field Operations Bur. 
SoUs^ X914f pp’ 101, pis. 2, figs. 7, map 1). —This survey, made in coopex'ation 
with the State of Washington and issued January 13, 1917, deals with the soils 
of an area of 786,560 acres in south-central Washington. The eastern part 
of the county is high rolling plateau and the western part undulating desert 
plain. “ Over the greater part of the county there is no surface run-off, the 
water being removed by seepage and evaporation.” The soils of the county 
are derived from a mantle of lake laid, wind laid, loessial, and current laid 
material. Including four types of miscellaneous character, 30 soil types of 
1.2 series are mapped, of which the Ritzville silt loam, Ephrata very fine sandy 
loam, and scahland cover 31.3, 14.2, and 9.3 per cent of the area, respectively. 

Calcium compounds in soils, E. 0. Shoeey, W. H. Fey, and W. Hazen ( U . 8 . 
Dept. Agr., Jour. Agr. Research, 8 (1917), No. S, pp. 57-77).—This report pre¬ 
sents analytical data bearing on the kinds of calcium compounds in 63 samples 
of soil representing 23 types from 24 locations in 19 States. The quantities 
of calcium carbonate, calcium sulphate, calcium combined with humus com¬ 
pounds, and calcinm present as easily and difficultly decomposable silicates 
are calculated. 

The results show “a wide variation in total calcium content and in con¬ 
tent of calcium carbonate and the two classes of silicates. Calcium combined 
with humus compounds is shown to be absent in 29 samples. No relation is 
apparent between the totaV calcium content and the quantity of any of the 
classes of calcium compounds discussed. It is shown that it is possible to 
have two soils with the same calcium content, but with the kinds of calcium 
eompoiuKls present in quite different quantities. But five of the samples, rep¬ 
resenting two types, were acid to litmus. These types are characterized by 
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poor drainage. A type represented in tMs sei-ies, recognized as a good alfalfa 
soil, is characterized by a high calcium content, but low in content of calcium 
carbonate.” 

Studies of the lime rec^uirements of certain soils, L. J, Wild {Trans, mid 
Troc. New Zeal. Inst., 48 (1916), pp. S1S-5T1). —Tests of the Hutchinson and 
MacLennan method of determining the lime requirement of soil, which is based 
on the absorptive capacity of the soil for calcium carbonate presented to it 
in solution as bicarbonate (E. S. R., 33, p, 622), showed that the method gives 
results for a given soil which agree sufficiently with what is known from other 
sources of the lime requirements of that soil for practical purposes. 

“ It has been shown, however, that the result for any given soil varies with 
the strength of the solution and that in practice it is necessary to make the 
determination under standard conditions. Either a solution of uniform strength 
must be employed for all determinations or a correcting factor must be applied.” 

The phenomenon of absorption in its relation to soils, J. A. Piiescott {Jour. 
Agr. Sci. IBngland}, 8 (J9I6), No. i, pp. 111-130, fig. 1). —This is a critical re¬ 
view of investigations on this subject, dealing with the general facts of ab¬ 
sorption, Way’s chemical hypothesis, Liebig’s physical hjTpoth^sis, Knop’s com¬ 
promise and analytical method, absorption of acid radicals, effect of tempera¬ 
ture on absorption, absorption by humus, the conception of colloids, adsorption, 
and adsorption isotherms. Particular attention is given to the applications of 
absorption phenomena to soils. 

The definition of soil fertility by means of the analysis of plants, P. 
Sawin (Sawine) {Zhur. Opytn. Agron. {Jour. Agr. Bxpt), 17 {1916), No. i, 
pp. 1-12; ahs. m Oheni. Ahs., 10 {1916), No. 22, pp. 2950, 2951). —Experiments 
are reported, the results of which are taken to indicate the following: 

Oat grains contain phosphoric acid almost exclusively in organic combina¬ 
tions. Phosphates are generally in the straw. The percentage of organic phos¬ 
phoric acid in an entire plant varies between very narrow limits, which ex¬ 
perimentally were found to be from 0.41 to 0.6 per cent. The size of harvest 
does not influence this, and the amount of phosphoric acid which has entered 
the plant influences it only to a small degree. If phosphoric acid is abundant 
in the nutritive solution it enters into the plant in greater quantity, but it is 
only an insignificant part which takes an organic form, tlie greater part entering 
the straw as phosphates. The quantity of phosphates in the straw varies ac¬ 
cording to the conditions of a given vegetative period. It is concluded that for 
this reason the conditions relating to phosphoric acid can not be used for 
indimting soil fertility. The total phosphoric acid in the straw and In the 
entire harvest can, however, indicate the need for phosphatic fertilization. 

Cortain biological chemical processes in relation to the htimification of 
plant residues, A. Tbusov (TBotrssor^) {Zhur. Opgtn. Agrm. {J<rUr. Agr. 
Mmt), 17 {1916}, No. 2, pp. 165-179, figs. S).—The various processes and prod¬ 
ucts involved in humification and the complex mixture known as humic acid 
iare':.:diseussed., '' 

Studies on soil protozoa and their relation to the bacterial flora, I, II, 
J. M. Shebman {Jour. Bact, 1 {1916), Nos. 1, pp. 35-66; 2, pp. 165-135),— 
Studies conducted at the Wisconsin Experiment Station on the life and activi¬ 
ties of soil protozoa, with special reference to their influence on the numbers of 
soil bacteria, are reported. 

In the soil studied the flagellates were the predominating type of protozoa. 
Golpoda cwuUm appeared to be the most widely distributed dilate. It was 
found that the ciliates G. mmMm, Balmtiophorm elongatm, and O0ytrieha sp. 
are not active under ordinary soil conditions. The bacterial flpra in soils con¬ 
taining protozoa and free of protozoa behaved in exactly the same way when 
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exposed to different conditions of temperature and moisture content. Tlie cili- 
ates C, GUGullm and B. elongatm In pare culture were detrimental to bacteria 
in solutions but not in soil. Four types of active soil flagellates w'ere not 
capable of limiting the number of bacteria when acting in soil, but one culture 
was injurious to bacteria in soil extract. 

Treatment of soil with the ordinary amounts of volatile antiseptics (1 to 2 
per cent) did not appear to simplify the protozoan fauna, and as much as 10 per 
cent of carbon bisulphid or toluene failed to exterminate the protozoa entirely. 
Within one month after treatment normal numbers of protozoa were again 
present in the soil. The maximum number of bacteria in partially sterilized 
soil was not found while the protozoa were suppressed but after they had again 
returned to their normal level. It appeared that the development of these two 
classes of micro-organisms subsequent to treatment with volatile antiseptics ran 
parallel. The reinoculation of partially sterilized soils with 1 per cent of 
normal soil failed to decrease the number of bacteria. 

“The results of the foregoing experiments appears to establish quite defi¬ 
nitely that protozoa in the soils which have been studied do not have a detri¬ 
mental effect upon the bacterial flora.” 

A list of 70 references to literature bearing on-the subject is appended. 

The disinfection of soil, !lS. MihoE (Assoc. Frang, Avaiic, 8ci., Oomptt. Rend., 
4 S (1914), pp> 978-982). —^This is a summary of the results of the work of others 
bearing on the subject. 

Rotation and manure experiments on the Wisconsin drift soil area, W. H. 
Stevenson and P. E. Brown (Iowa Bta. But. 167 (1916) ^ pp. 462-476, figs. 8). — 
Six-year rotation and manuring experiments on Carrington loam soil are re¬ 
ported, The rotation experiments were carried out on 13 1/10-acre plats and 
the rotations were as follows: Continuous corn; 2-year rotation, corn and oats; 
3 -year rotation, corn, oats, and clover; 2-year rotation, corn and oats, clover 
turned under; 2-year rotation, corn and oats, cowpeas turned under; 2-year 
rotation, corn and oats, rye turned under; and continuous clover. The manuring 
experiments were conducted on 20 1/10-aere plats and the manure used at 
rates of 8, 12, 16, and 20 tons per acre. 

It was found that the continuous grovring of crops on this soil decreases its 
fertility and leads to rapidly declining crop yields, while the rotation of crops 
gives greater profit than the continued growth of corn. “A 3-year rotation of 
corn, oats, and clover is more profitable than a 2-year rotation of corn and oats, 
or a 2-year rotation with clover, cowpeas, or rye used as a green manure crop. 
The introduction of clover, cowpeas, and rye into a 2-year rotation increases 
the crop yields, but it can hardly be considered profitable except in the ease 
of the clover. The profit is less, however, in every case than in the S-year 
rotation. 

“ The best amount of manure to apply to this type of soil appears to be 
between 8 and 16 tons per acre, applied once in a 4-year rotation. Applications 
of more than 16 tons of manure per acre are not profitable. Manure applied 
in three equal amounts in the first, second, and fourth years of the 4-year rota¬ 
tion proved of greater value on this soil than the same total amount applied 
once in the rotation. Manure should not be applied to this soil after ihe corn 
crop is up, as very much smaller effects are secured from its use than when 
it is plowed under or disked in after plowing. On this soil type the latter 
method seems to be slightly preferable.” 

A modified method of green manuring, 0. M. Hutchinson (Ap'. Research 
Inst. B%sa Bui 6S (1916), pp. 12). —Field experiments are reported which con¬ 
firm the conclusions from results of laboratory tests given in a previous bulle-' 
89684“—Na 7—17-3 
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tin (B. S. U„ 31, p. 722) “ tliat green crops instead of being plowed or buried 
by other methods directly in the soil on which they had been grown, should 
first be treated in such a way as to bring them into a more suitable condition 
for use as manure.” Tests were made of methods of doing this with sann heinp 
as follows: “(1) Aerobic, in which the green manure was fermented in heaps, 
kept moist but not covered with clay, [and] (2) anaerobic, in which the heaps 
were plastered with clay. The sann hemp was first cut into short lengths and 
soaked in water in a pit for 24 hours. It was then removed from the pit and 
transferred to another shallow one, in this case about 1 ft. deep and 8 ft. 
square.’* 

In aerobic fermentation “ the soaked material was arranged in alternate 
layers of sann and soil, the former about 3 in. and the latter about 0.5 in. in 
thickness- The whole heap was then covered with a layer of soil about 3 in. 
thick and finally with one of straw to prevent evaporation. Watering was car¬ 
ried out about once a week, sufiicient water being added to keep the top layer 
moist. [In] anaerobic fermentation the heaps were arranged in the same 
way, but each layer was consolidated by treading down, and the whole heap 
was finally plastered with clay about 1 in. thick.” After 48 days the heaps 
were broken down and the material applied to experimental plats of tobacco 
either in furrows or ridges. The results indicated a decided superiority of the 
aerobically fermented manure applied in the furrows. 

“With regard to the difference in character of the anaerobic and aerobic 
preparations, it was found that when first taken from the heap the former 
contained no nitrate but a considerable amount of ammonia (recoverable by 
distillation with magnesia although not free). A water extract of the material 
was toxic to seedlings, but this condition was changed and nitrate formation 
took place after aerobic conditions were introduced, more complete nitrification 
of the organic nitrogen present being eventually obtained than was the case 
with the aerobically prepared material. This was in accordance with the 
laboratory observations of the previous year, and confirms the conclusion as 
to the possibility of preparing a more rapid acting manure by this method, 
keeping in view, however, the necessity for interposing an aerobic stage be¬ 
tween the anaerobic preliminary one and the final application to the soil, not 
only to promote nitrification, but to insure the oxidation and destruction of the 
toxins produced.” 

A note by S. Milligan especially on the economic feasibility of the proposed 
method is included. 

Peat in 1915, J. S. Tubp {U. 0eol. Burmy, M^ml KesourceB of the 
United SMes VaZmdar Year 1915^ pt pp, lOfft-^1090 ).—This report deals 
with the production and use of peat in the United States during 1915. 

“ The production of peat for fertilizer and fertilizer filler during 1915 was 
38,304 short tons, valued at $258,447, as compared with 37,729 short tons, valued 
at $240,899, in 1914. . , . The lowest price per ton reported was $3, the highest 
$10 and the average $6.75.” The entire importation of peat litter in 1915 was 
7,514 short tons, valued at $48,142. 

Some sources of potassium, 0. T. Hibst and E. G. Oaeteb {Utah Bta, Circ, 
M (1916), pp. 3-1^) .—This circular deals briefly with the function of potash 
in plant nutrition, the German potash deposits, and the consumption of potash 
in the United States, but discusses more particularly the actual and possible 
sourcei of potash in the United States, including especially alunite, leucite, 
mat»ial from nitrate deposits near Rigby, Idaho, material from the bed of an 
<M alfa.lilak:e, and the ash of various desert plants. Analyses of the material 
from the nitrate d^josit, the lake bed, and of the,ash of the desert plants are 
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reported. Tlie amounts of potash in the dry plant were found to he as follows: 
Sage brush 0.43 per cent, white sage 1.64, rabbit brush 0.75, Brigham tea 0.85, 
and greasewood 0.96. 

Potash as a by-product from the blast furnace, B. J, Wysoe {Bid, Amer, 
Inst, Mining Engrn,, No. m {19X7), pp, 1-32, fig8. Data showing the 

amount of alkalis, especially potash, occurring in the raw materials and in the 
slag, cinder, dust, fumes, etc., of the blast furnaces of a large steel works are 
reported and discussed with reference to the feasibility of recovering the potash 
for sale. 

It is stated that with the gas-cleaning methods now used in the blast furnaces 
there is a loss in the primary washers alone of over one-half of the total potash 
charged, or from 9 to 12 lbs. per ton of pig iron produced. The amount re¬ 
covered by these methods is less than 2 per cent of the total. About two-thirds 
of the total potash charged is now lost in the wash water and stack gases, or 
about 15 lbs. per ton of pig iron produced. Experiments with an electric dust 
precipitator showed that practically all the dust and fume entering the treater 
can be successfully precipitated by this means. The precipitated dust was 
found to contain about 10 per cent of potash. It is suggested that while weak 
acid treatment may be effective in making the potash of the flue dust soluble it is 
not likely to be practicable, but that the soluble alkali salts can be recovered in 
tolerably pure form by leaching and evaporation. 

The author is of the opinion “ that in the future dry cleaning will be adopted 
in many blast furnace plants, and that many thousands of tons of potash 
hitherto wasted will be reclaimed.” 

A bibliography of the more important articles bearing on the subject is 
appended. 

Potash becomes a valuable cement mill by-product, A. C. Hewitt {Engin. 
News, 76 (1916), No. 26, pp. 1222-1226, figs. 5).—-This is a description of a dust 
precipitation plant of a cement mill at Hagerstown, Md., which not only reduces 
the dust nuisance, but is said to be profitable for its production of potash. At 
the present time, with two kilns 7 by 100 ft. and three kilns 8 by 125 ft, the 
production of potash dust is said to average from 20 to 25 tons per 24 hours, 
containing approximately 10 to 20 per cent of potassium sulphate. 

The effect of additions on the availability of soil potash, and the prepara¬ 
tion of sugar humus, G. S. Feabs (Texas Eta. Bui. 190 (1916), pp» 30). —Four 
series of experiments are reported on the eifect of additions of calcium car¬ 
bonate, sawdust, sugar humus, corncobs, calcium sulphate, sodium sulphate, 
sheep manure, and magnesium carbonate on the quantity of potash taken up 
by crops of com, cotton, sorghum, and oats from eleven soils, including Norfolk 
sand, bottom land soil, sand, Norfolk fine sand subsoil, brown mesquite soil, 
white sand, very poor upland soil, moderate upland soil, poor upland subsoil, 
poor upland soil, and Norfolk white sandy loam subsoil. 

It was found that gains of potash due to the addition of calcium carbonate 
or organic matter were comparatively small. The active potash of the soil 
needed no addition of calcium carbonate, as it was already highly available. 
Sodium sulphate and gypsum were often injurious. Plants were found to take 
up an excess of potash over their actual needs. The percentage of potash in 
the plants decreased as the amount of active potash in the soil decreased. 
Additions of calcium carbonate did not increase the quantity of active potash 
remaining in the soil at the end of the experiments. 

The quantity of active potash lost is from 60 to 90 per cent of that taken 
up by the crop, until the active potash is reduced so that the potash removed 
actually comes from insoluble potash compounds and not from the active potash. 
Active potash may be readily and rapidly removed by crops down to the quan^ 
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tilizing materially offered for sale in Oonnecticnt in 1916, together with analyses 
of 10 samples of tobacco soils, made with the object of studying the cause of 
the unsatisfactory yield of tobacco from certain soils. 

Tabulated analyses of commercial fertili2sers, W. Fbeae et al, {Pmn. Dept. 
Agr, But 282 iX91$), p. 7d).—This report contains the results of actual and 
guarantied analyses and valuations of 816 samples of fertilizers and fertilizing 
materials collected for inspection in Pennsylvania from January 1 to August 
1, 1916. 

Commercial fertilizers in 1915—16, G. S. Feaps (TeiGOS Sta. Bid. 19S (1916) ^ 
pp. S--2S). —^TMs bulletin reports the results of actual and guarantied analyses 
of 291 samples of fertilizers and fertilizing materials collected for inspection 
in Texas during 1915-16. A list of brands registered for sale in the State is 
also included. Attention is called to the fact that Texas soils are as a rule 
well supplied with potash, and that potash can therefore be eliminated from 
general fertilizers, especially for cotton and corn. 

AGMGULTUEAI B0TA¥Y. 

Plants in health and disease, F. B. Weiss, A. B. Imms, and W, Robinson 
(ManGkester: University Press; London and Wew York: Longmans, Green and 
Oo., 1916, pp. vni+143; rev. in Roy. Bot. Oard. Keiv, But Mise. Inform., No. 
4 (1916), p. 112). —This is a reprint in book form of lectures delivered at the 
University of Manchester during the session 1915-16 on plant life, animals 
injurious or beneficial thereto, and the nature, progress, and control of plant 
diseases, more particularly as relating to conditions prevalent in Manchester, 
England, during the present period with its unusual needs. The scientific 
information embodied is presented in popular form for purposes directly prac¬ 
tical, and a few references are given to related literature, mostly on the 
zoological side. 

The raw materials of the plant kingdom, J. von Wiesnee (Die Bofistoffe 
des Pfiamewreiches. Leipsic and Berlin: W. Engelmann, 1914, S. ed., rev. and 
ml., vot i, pp. X-l-759, jftgs. 98). —^This is the first of the three volumes of which 
this third edition (B. S. R., 12, p. 996), when completed, is to he composed. 
The 10 sections of this volume deal, respectively, with gums, resins, caoutchouc, 
opium, aloes, camphor, indigo, catechu, vegetable fats, and vegetable wax, con¬ 
cluding with a detailed alphabetical list of the various substances Included 
under the above heads. 

Physiological characters of plants.—^II, Oils and alkaloids of Papaveracea; 
III, Oils and alkaloids of Ranunculacese and Berheridaceae, S. L. Ivanov 
(Bookslwh. B^ro Ohastn. East IPetrograd), 2 (1915), No. 7, pp. 25^8 ).—Incom- 
pleted studies have shown that the presence of various oils and alkaloids is not 
confined to Papaver somniferum, but that oils of certain Eanunculacese may 
prove to be of great commercial value, particularly on account of their high 
melting point. 

The overlapping of the leaf sheath and its lack of value for descriptive 
botaiaical literature, A. B. Oohnee and R. B. Kaepee (Science, n. ser., 45 
(1917), No. 1154, pp, 144, 14^) •—^From a study of ratio maize and Kafir corn 
grown under different environmental conditions, the authors have found that 
internodal length varies widely and that there is little variation in the length 
of the leaf sheath. On this account, it is claimed that the overlapping of the 
leaf sheath can not be considered a character of value in descriptive botany. 

A contrihution to the problem of homotyposis, J. A. Hareis (Biometriha, 
11 (1916), No. 6 , pp. 291-214, figs. 4 )*—^Xhe data on Gerds canadensis presented 
In this paper are drawn from records of work begun in 1905 and already con- 
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sidered more comprehensively in dealing with problems distinct from one 
here discussed (E. S. R., 31, p. 523). The results as tabulated are discirwed 
In connection with some obtained by other investigators. 

It is stated that the average homotypic value for ovules in Cercis is dis¬ 
tinctly higher than the comparable values for other species hitherto ade¬ 
quately investigated, the mean values for seeds being about the same as those 
found by English investigators. The correlation of ovules failing is lower. 
The homotypic correlation for seeds matured per pod is statistically largely 
a resultant of the homotypic correlation for ovules and the organic correlation 
for ovules and seeds of the same pod. There are supposed to be independent 
ecological and physiological factors tending to differentiate individuals with 
respect to capacity for seed production. The general rule for fertility char¬ 
acters in Leguminosie apparently is that the maximum value of the homotypic 
correlation is the same as that for number of ovules per pod, much lower values 
being found for matured seeds or abortive ovules per pod. The author be¬ 
lieves that the evidence also points in the direction of a lower correlation for 
ovules than for the more truly vegetative characters of the plant. 

Inheritance in crosses between Nicotiana langsdorffii and N. alata, B. M. 
East (Genetics, 1 (1916), No. J^, pp. 311-S33, figs. 10 ).—Reporting on a study of 
a fertile cross between N. langsdorffii and N. alata grandifiora, each uniform 
in its characters, the results being the same without regard to the direction 
in which the cross was made, the author states that while the Pi populations 
are as uniform as the parents, the Pz are nearly three times as variable as 
the Pi plants. Individuals reproducing N. langsdorffii were found in the Pa 
generation, certain of these Pa individuals reproducing their own form in the 
generation. No Fa individuals reproducing N, alata grandifiora were 
found, but Pa plants approaching this type were produced. Galtonian re¬ 
gression occurred, but selected extremes regressed no more than those deviating 
moderately from the parental mean. Individuals from the same point on the 
Pa curve showed different variabilities in the Pa generation, such variations 
being always smaller than those of the Pa families. 

The above conclusions, based upon corolla measurements, appear to be true 
also for otlaer characters, except that in respect of such otlier characters, F. 
alata grandifiora types were reproduced. Corolla color and poEen color are said 
to show Mendel ian inheritance, and this is considered to be the only logica! 
interpretation of the other iffienomena. 

liinkage in Primula sinensis, E. Altenbukg (Genetics, 1 (1916), No. pp. 
BSJfSBB) .—Ulie author claims to have found that crossovers between tiie pairs 
of linked factors long or short style and red or magenta ffower, respectively, 
take place without reference to the crossovers between the pairs of linked 
factors red or magenta flower color and red stigma or green stigma, respec¬ 
tively; that is, there is no interference. Single anthers and single ovaries 
of the heterozygous individuals produce all classes of gametes. Reduction of 
factors must therefore accompany cell divisions occurring within many or all 
the anthers and ovaries. The proportions of the various gametic classes of 
linked factors are about the same for the aniliers and the ovaries. 

Some correlatioiis in sugar beets, P. S. Haeeis and J. O. Hogenson (Genetics, 
i (1916), No. pp. SBJt-B^l ).—^Thls is a study of correlations in sugar beets 
between the several characters in order, if possible, to obtain short cuts in 
the process of improvement of desirable qualities. The tables given show corre¬ 
lations which, omitting decimal variations, may be expressed as follows: 
Weight of beet with percentage of sugar, ~0,28T8; percentage of sugar in the 
mother beet with quantity of seed produced, 0.0049; height of plants with weight 
of produced, 0.8985; weight of the mother plant with quantity of seed 



630 


EXPEEIMEISTT STATION KEOORB. 


IW 0 I 86 


produced, 0.3075; number of stems on eacli plant with the quantity of seed 
produced, 0.2771; number of days to mature with quantity of seed produced, 
0.1954; number of leaves on each stalk with quantity of seed produced, 
0.1217; days to mature with heiglit of plant, 0.1748; percentage of sucrose in 
the mother beet with days to mature seed, —0.1292; and percentage of sucrose 
in the mother beet with number of leaves on each stalk, 0*2484. 

What is happening to the hawthorns? L. M. Standish {Jour. Heredity^ 7 
{1916), Mo, 6, pp, 266-279, fips. 11). —Summarizing the results obtained from a 
study of Orategus and from a review of contributions thereon, the author notes 
the facts that among the members of this genus a remarkable amount of 
comparatively recent multiplication of forms has become evident in the descrip¬ 
tive literature and that the presence of large numbers of local species in a given 
area is correlated with unusual sterility. Out of 171 specimens examined, only 
S5 could be regarded as being uncontaminated with regard to pollen conditions, 
while 76 showed from 50 to 100 per cent abortive grains. A study of other 
groups available is said to show parallel conditions, the pollen being usually 
good in the more widely distributed species but largely abortive in those of 
restricted areas. 

The study of the genus Cratmgus is said to give evidence of both systematic 
and morphological character which is considered to indicate the widespread 
occurrence of hybridism. The author concludes that among the members of 
this genus, at least, extreme variability is linked with extensive hybridism and 
the consequent multiplication of species rather than with mutation and the 
problem of the saltatory origin of species. 

Infiuence of the compositioiL and concentration of the nutrient solution 
on plants grown in sand cultures, A. H. Aybes (Univ. Cal Fubs. Apr. 

1 (1917), No, 11, pp, 341 -^ 94 , pU, 11, figs, 10 ).—^The results are given of a series 
of tests with a hybrid species of Nicotiana, the plants being grown in washed 
sand and supplied with nutrient solutions containing sodium nitrate, calcium 
phosphate, potassium sulphate, and magnesium sulphate. The salts were so 
used as to give information regarding the separate compounds, the total con¬ 
centration of salts, and the balance of salts in the solution, the heiglit, leaf 
length, leaf width, flower production, and dry weight of tops being taken as 
indications of the influence of the solution on the growth of the plant. 

Nitrogen was found a more important growth-limiting factor than phos¬ 
phorus, while phosphorus, in turn, was more Important than potossium. Plants 
grown to solutions of low concentration were in general superior to those 
grown in solutions of higher concentration. The author claims that the 
physiological balance of salts in the solntlon is an important factor which 
must be taken Into consideration to connection with the composition and con¬ 
centration of the solution, as growth is Influenced by a combination of all these 
factors. The concentration of the nutrient solution was found to affect the 
economical use of nitrogen. Less calcium was absorbed from solutions at low 
concentration® than from those that had a high total concentration, but it 
seems to be used with greater economy in low concentrations than in high ones. 

A compaxative study of nutritive solutions in sand and water cultures, 
A. A. Sron’oAN® {STomAWE) (Jz MemVt . Yegei, Opyiov Lab. Rabot (Rec. 
Trm. Lab, Agnm,), MosJcod, 8eUh. Khoz. Imt, 10 (1914), pp- B89-$M ).— 
Experiments are reported in which a t^t was made of the comparative value 
of nutritive ajlmtions prepared according to the formulas of Hellriegel, Crone, 
and Prtani^nikOT. From a study of barley and flax, the growth of plants and 
the absorption of nitrogen, phosphoric acid, sulphur, potash, and calcinm was 
determined for,,the different solutions. Analyse are given of different parts 
of plants'in .the various cultures, from which It appears that the different 
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nutrient solutions produced varying results for the different species grown in 
both sand and water cultures. The rapidity of the absorption of the different 
compounds varied with the different plants, and an excess in the solution of 
any given material was not shown in its increased aecnmmlation in the plants. 
The Quantities of the various elements absorbed and assimilated were not 
always the same. 

The effect of repeated growing of plants in nutritive solutions, E. A. 
Zhbmchuzhnikov (Gemtchotjgenikov) {Iz RezuVt. Yeget. Opytov Lab. Robot 
{Rec. Trav. Lab. Agron.), Moskov. Selsh. Khoz. Inst., 10 {1914), pp. S27-SS4, 
pi. 1, figs, S) . —Experiments are reported with a number of species of plants re¬ 
seeded in sand cultures in which the same species had been previously grown. 

The results showed that the growth was inversely proportional to the alka¬ 
linity of the solutions resulting from growing the previous crops. Where the 
nutrient solutions contained nitrates such as are recommended by Hellriegel, 
Knop, Crone, and others, the alkalinity was more pronounced and the growth 
more rapidly diminished than where ammonium nitrate was employed as a 
source of nitrogen. 

The influence of the alkalinity of a solution on the transformation of 
nitrogenous material in germinating peas, V. A. Moeozov (Moeosov) (Iz 
RezuVt, Yeget, Opgtov Lab. Rabot {Rec. Trav. Lab. Agron.), MosJeov. Selsk. 
Khoz, Imt, 10 {1914) i pp, 384-S89, fig. 1), —The author claims that the al¬ 
kalinity of the nutrient solution retards the transformation of nitrogenous 
materials contained in seeds without changing the process. 

The significance of the potassium ion in the synthesis of nitrogen com¬ 
pounds in the plant cell, J. Stoklasa {Biochem. Ztschr., 73 {1916), Ilo. 1-2, 
pp. 107-160), —In continuance of previous work (B. S. E., 25, p. 125), the author 
lias studied the rdle of potassium ions in the synthesis of nitrogen compounds, 
employing the sugar beet as well as bacterial cultures for this purpose. 

It is thought that the potassium ion is concerned in the formation of nitroge¬ 
nous materials in the bacterial cell, probably being connected with condensation 
and catalytic processes. In case of beets kept under illumination in an atmos¬ 
phere free from carbon dioxid and supplied with carbon in the form of glucose, 
fructose, or saccharose, nitrogen compounds are formed by them both in the 
presence and in the absence of potassium ions. When the supply of plastic 
organic compounds in the cell is abundant, and there is solar illumination, 
nitrogen compounds may form without the presence of potassium, and they 
may form without sunlight in the presence of abundant potassium, carbon 
sources, and inorganic nutrients in the cell. Without potassium and in dark¬ 
ness, nitrogen compounds are not synthesized, even when the carbohydrates 
are abundant in available form. On complete exclusion of light, the potassium 
ion appears to serve as a source of energy and to condition the formation of 
carbohydrates through the action of respiratory enzyms. The processes of for¬ 
mation of new living cells and of dissimilation appear to be related in some 
way. Potassium is thought to play an important part in dissimilation and in 
physiological combustion and, in connection with light, to bring about catalytic 
reactions and photodynamic effects. 

The rdle of calciuni carbonate in the assimilation of ammonia, T. A. 
Moeozov (Moeosov) {Iz RezuVt, Yeget, Opytov Lab. Rabot {Rea. Trm, Lab, 
Agron.), Moskov, Selsh. Khoz, Inst., 10 {1914), pp. B90-39S). —^The author has 
studied the effect of replacing calciuni carbonate by ferric hydroxid. He has 
found that if the etiolated plants received ammonium sulphate as a source of 
nitrogen, the results were favorable to the addition of ferric hydroxid, but the 
action of calcium carbonate was more energetic. 
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Tlie rdle of ammonia in tlie transformation of nitrogenous material in 
plants, B. H. PK'fANiSHNiKov (PaiANicHNiKov) BemVt. Veget. Lah. 

Bahot {Eec. Trav. Lab. Agrm.), Moskov. BcUk. Khofs. Imt, 10 (1914), Bup. 5, 
pp. 24). —^According to tiie author, plants may be divided into three, groups, de¬ 
pending upon their utilization of ammonia. The first group, which is typified 
by maize, barley, pumpkin, etc., is readily supported by weak solutions of am¬ 
monium eWorld or ammonium sulphate, from which ammonia is readily ab¬ 
sorbed and asparagin or glutenin formed. 

The second group of plants absorbs ammonia feebly or not at all. However, 
on the addition of calcium carbonate, they take up ammonia rapidly and form 
asparagin. Peas and vetches are given as typical of this group. 

In the last group, which is represented by Lupinus lutcus, the introduction of 
ammoniacal salts into the solutions produces a profound change with the pro¬ 
duction of ammonia arising from the nitrogenous materials in the seeds. The 
addition of calcium carbonate does not reestablish the normal course of nitrogen 
transformation. The author attempts to explain, from his own or others’ ex¬ 
periments, this unusual behavior of the lupine toward ammonium salts. 

The formation of asparagin by Lupinus luteus, A. G. Nikolaeva (Nico- 
laeva) (Isi EeiSuFt. Veget. Opytov Lab. Robot (Eec. Trav. Lab. Agron.), Moshov. 
Selsh. Khoz. Inst., 10 (1914)t PP> S80~S8 $).—Experiments are described which 
showed that etiolated plants of L. luteus behaved quite differently when am¬ 
monium nitrate, ammonium phosphate, and urea were present in the solutions 
from these plants when physiologically acid salts such as ammonium chlorid 
and ammonium sulphate were present In the first case, there was an active 
formation of asparagin in proportion to the amount of ammonia absorbed, while 
in the second case ammonia accumulated in the plants 'without giving rise to 
the production of asparagin. Under the latter conditions, the phenomena of 
ammonia poisoning of plants were apparent 

The fixation of free nitrogen by certain fungi, 0, 0. Chambers (Plant 
World, 19 (1916), No. 7, pp. 115-194, fip* !)•—Reporting studies by means of 
what is designated as the Eolin method with Aspergillus niger and PeniaHUum 
gtaucum, the author states that these fungi did not apparently make use of free 
nitrogen. This method is said to be very well adapted to work with very small 
quantities of material and to the determination of very small amounts of 
nitrogen. 

A new case of symbiosis between a bacillus and a plant, P. Geobgbvitch 
..(Boy. Bot Bard. Kiev. Bui. Misc. Inform., No. 4 (1916), pp. 105,106, figs. %1).— 
In a preliminary note is described a case of symbiosis between a bacillus and 
Kramsia flAmbunda^c^ In the Kew Gardens. A description is given of 

the development, including spore formation, when transferred from nodules to 
potato or potato agar. 

The assimilation of .carbon dioxid, B. WiLLsrAwm ,and'. A, Stoll ^ (Rer. 
Deut Ohem. desell., 48 (1915), No. IS* pp. 1546-1564; ahs. ki'Jowr. Qlmm. Boc. 
{London], 110 (1916), No. 6S9,1, pp. 10$, In a preliminary study of car¬ 

bon dioxid assimilation, the authors found that the relation of chlorophyll con¬ 
tent to assimilatory activity is variable. The most marked cases in this respect 
are those of leaves which are green in autumn, in which the assimilatory rate 
is relatively low, those of yellow varieties poor in chlorophyll, and those re¬ 
covering color after etiolation and possessing a high assimilatory capacity. 

A diminution in assimilatory activity as compared with chlorophyll content is 
observable during spring growth, and a comparable difference exists between 
young and old leaves. These differences are ascribed to a factor supposedly 
enzymatic In Character. Leaves rich in chlorophyll show an assimilatory rate 
almost independent of the degree of illumination, the influence of the chlorophyll 
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factor tliea overcoming tliat of tlie enzym. Rise of temperature Increases 
marketily tlie rate of assimilation in sneli leaves, wkile in leaves poor in cbloro- 
phyll that process is but little increased between 15 and 30° G., the enzym 
supposedly exerting its full effect in that case. The enzym, it is thought, may 
facilitate the decomposition of an intermediate compound of chlorophyll and 
carbon dioxid with liberation of oxygen. 

Studies on the chemical transformations in the leaf of Diospyros kaki 
during the vegetative period and on its autumnal coloration, A. Paerozzani 
(Ann, R. Sper, Agrum. e Frutticol. AcireaUf S { 1915 ), pp. 43 - 90 ). —Con¬ 
cluding this partial report of a study of D. Jcalci as herein detailed, the author 
states that the facts as noted do not corroborate the view of a return of certain 
substances to the trunk before the fall of the leaves, but rather favor the view 
that the diminution of certain substances in the leaf at that time is caused 
by the action of water on the leaf and that the diminution of such substances 
as hydrocarbons may be attributed to oxidation. The autumnal red in leaves 
is thought to be due to the formation of a substance of glucosid nature which 
is altered in consequence of hydrolysis following oxidation. 

On the assimilation of iron by plants, M. I. Sidokin (Iz Rez%Vt. Veget. 
OpytoD Lab. Rabot {Rec. Trav. Lab. Apron.), Moskov. Selsk. KTioz. Imt., 19 
(1914) i PP- ^1-251, pi. 1, figs. 5). —Investigations carried on in sand and water 
cultures in 1914, hut not published until 1916, are held to show that the occur¬ 
rence of chlorosis in plants grown in nutrient solutions with an excess of car¬ 
bonates, especially calcium carbonate, depends on the alkalinity of the 
solution. 

Alkalinity of itself is not the cause of chlorosis, but it is due to inaccessibility 
or lack of assimilation of iron under alkaline conditions. The same results 
may occur in nutrient solutions under conditions of physiological alkalinity. 
The ability of iron to form nearly insoluble compounds with phosphoric acid is 
often the cause of the poor assimilation of iron. The lack of chlorophyll in 
plants that have been grown without injury is partly analogous to chlorosis 
due to the lack of iron. It is claimed that iron has the property of being 
strictly localized in plant tissues, and this was condusively shown in experi¬ 
ments with maize, in which the roots of plants were divided and grown in 
different sol^itions, one containing, the other lacking, iron. 

Changes in the specific gravity of starches and dry substance of potatoes 
during the resting period, L. Sz:^xx {KisArlet. Kozlem,, 18 (1915), 2^o. d-d, pp. 
1929-1§$9 ).—^A study was made of two potato varieties kept in the cellar and 
also in heaps in the open air. It was found that the specific gravity of 
starches and dvy substance increased in the potatoes kept in the cellar but not 
in those kept in the open. The conclusion is reached that it pays to winter 
potatoes in good, airy cellars. 

Changes in the chemical composition of rye under the influence of species 
of I’usarium, A. PoMASKd {Soobshch. B^ro Chastn. Rost., IFeirogradL d 
(1916), No. i, pp. df).—Analyses and experiments made with F. rosmm and 
F. mbulaHm showed that their presence on rye caused a decrease in dry 
substance, chiefly starch and protelds, the percentage of which fell in ten 
days to 67.3 per cent and in two months to 25.1 per cent. The amount of 
starch decomposed in one month was from 61 to 80 per cent, in two months, 
86.5 to 89.5 per cent. The total quantity of nitrogen in cultures of F. roseum 
decreased about 5 per cent in the first ten days, and in a month the amount of 
nitrogen in a culture of F. subulatum had diminished by 2.7 per cent. The 
decrease of nitrogen with both species amounted to from 12 to 16 per cent 
in two months. Both species of Fusarium were found to be able to decompose 
starch and protein. The products of the decomposition of protein were albu- 



634 


EXPERIMENT STATION RECORD^ 


CVot 36 


mose, peptones, amino acids, organic bases, ammonia, and a toxin, probably a 
nitrogenous glucosid. Other changes were noted in pentosans, sugars, cellii- 
lose, and fat 

EIELB CEOPS. 

Yields of spring grains in Illinois, W, L. Buelison and O. M. Atxyn {Illi¬ 
nois Sta. Bui 195 (1917), pp. 499-508) ,—^hls bulletin reports variety tests with 
spring oats, spring wheat, spring barley, spring rye, and spring eminer con¬ 
ducted in the northern, central, and southern sections of Illinois, Bata are 
presented in tabular form and discussed, and the leading oat varieties for each 
section noted. The tests with the other spring grains in northern Illinois have 
been too limited to draw definite conclusffins. In central Illinois spring barley 
has given good results, but spring wheat is not deemed likely to become impor¬ 
tant unless the fall-sown wheat crop winterkills. The small spring grains 
(with the exception of early oat varieties) are not found well adapted to 
southern Illinois conditions. 

Northern grown seed oats were not found to be sufficiently superior to home 
grown oats to justify their extra expense. 

Characteristics of 31 oat varieties tested at DeKalb, Urbana, and Fairfield 
are given in tabular form as to maturity, color of kernel, foliage, form of 
head, and height. 

Grain drying, Bernstein {Him, Landw. Ztg., 36 (1916), Nob, 5, pp. 27-29, 
figs, 6; 6, pp. S4, S5, figs, 2). —^TMs article describes in detail several pieces of 
apparatus devised for the purpose of drying grain on a commercial scale. 
The construction of the various pieces is discussed and illustrated, and the 
cost of each piece estimated. 

Grading and baling Pbilippme fibers, H. T. Edwards (Philippine Agr, Rev, 
[English Ed.J, 9 (1916), No. 1, pp. 5-12, figs. 2). —^The text is given of General 
Order No. 47, issued by the Government of the Philippine Islands, regulating 
the grading and handling of fiber crops in the Philippines. The regulations 
cover three main subjects, (1) designation of the official standard grades for 
each fi,ber, (2) determination of the standard grades and types thereof, and 
(3) additional regulations regarding baling, labeling, and inspection. 

One year of the fiber-grading law, M. M. Sareeby (PMlippme Agr. Rev. 
[English Ed.}, 9 (1916), No. 1, pp. 13-20, pis. 2). —This article discusses the 
operation of the fiber-grading law noted above. 

It is pointed out that by the establishment of standard grades the Govern¬ 
ment has greatly facilitated the buying and selling of fiber. The educational 
work among the producers, instructing them in the proper methods of cleaning 
and handling the fiber, has aided materially In some districts. Tlie distribu¬ 
tion of literature pertaining to fiber grading among the commercial houses 
and the sending out of samples of the standard grades has also proved of 
great value. 

Bescxiption of the standard grades of Philippine fibers, M. M. Sareeby 
(Philippme Agr, Rev. [English Ed.l, 9 (1916), No. 1, pp. 21-30). —This is a 
technical description of the standard grades of Philippine fibers as recognized 
by law. 

The standard grades of abacd (Manila hemp) have been classified into four 
groups, according to the extent of the cleaning, as follows: (1) Those of 
excellent cleaning, grades streaky No. 3, streaky No. 2, streaky No. 1, midway, 
good current, superior current, and prime and extra prime; (2) those of good 
cleaning, grades brown, seconds, and current; (3) those of fair cleaning, grades 
medium, fair, and good fair; and (4) those of coarse cleaning, grades coarse 
brown, coarse, and daet The standard grades of maguey and sisal are grouped 
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as (1) retted fiber, grades maguey or sisal No. 3, maguey or sisal No. 2, and 
maguey or sisal No, 1; and (2) knife or macMne cleaned fiber, grades maguey 
or sisal, common, fair, and good. 

Fiber-grading stations and grading establislments, M. M. Saleeby (Philip- 
pine Apr. Rev. lEnglish Ed.}, 9 (1916), No. 1, pp. —Tills is a list of tlie 

regularly authorized fiber-grading stations in the Philippine Islands. 

Statistical report of fiber production in the Philippine Islands during the 
year 1915, M. M. Saleeby (Philippine Apr. Rev. [English Ed.}, 9 (1916), No. 1, 
pp. Bl-Jfl, pis, S). —This is a detailed report of fiber production in the Philip¬ 
pines for 1915, showing a grand total of 1,071,983 bales for the year. The pro¬ 
duction in bales is also given for each province. 

The important legumes.—I, Peas, vetches, field beans, lupine, and lentil, 
G. Fbuwirth (Landio. Hefte, No. 29 (1916), pp. 42, figs. 9). —^This publication 
discusses in a popular manner the value of leguminous plants in agriculture. 
Several specific crops are described and their value, both for human use and 
for agricultural purposes, discussed. The following varieties are described in 
detail, together with mention of common local varieties: (1) Peas (Pisum 
sativum and P. arvense); (2) field beans (Vida faha) ; (3) yellow lupine 
(Lupimis luteus) and the narrow-leafed lupine (L. augustifolius) ; (4) vetch 
(V. sativa) ; and (5) lentil (Lens esculent a). 

A device for sorting peas is described and illustrated. 

A method for removing the bitter flavor of lupines is described and an appa¬ 
ratus for that purpose illustrated. 

Why alfalfa sometimes fails in Iowa, O. F. Jensen {Iowa Apr., 17 (1916), 
No. 2, pp. 57-60, fig. 1). —This article gives the results of an investigation of 
1,300 reports from alfalfa growers in 75 counties of the State of Iowa. The 
complete failures reported numbered 247, or one out of every six seedings. An 
analysis of 197 of these failures indicated that the causes were as follows: Lack 
of inoculation, or lack of lime, or both, 79; smothered by nurse crop, 27 ; 
smothered by weeds, 22; wdnter killed, 18; poor preparation of seed bed, 16; 
drilled or covered too deep, 12; poor soil, lack of fertility, 8; drought, 5; poor 
drainage, 4; rains washed out, 4; and poor seed, 2. 

Flax culture in South Dakota, A. N. Hume, M. Ohamplin, and J. Maetin 
(South Dakota Sta. Bui. 169 (1916), pp. 466-4^3, figs. 11). —This bulletin is a 
general discussion of flax culture in an effort to revive interest in flax produc¬ 
tion in South Dakota. Variety tests, date- and rate-of-seeding tests, and rota¬ 
tion tests have been conducted at the Cottonwood, Eureka, and Highmore 
substations of the South Dakota Station, and in cooperation with the U. S. 
Department of Agriculture on the Belle Fourche Experiment Farm, Newell, 
S. Dak. 

The flax commonly grown in South Dakota is of the small-seeded, blue- 
flowered European type, although the pedigreed varieties North Dakota Re¬ 
sistant No. 52 (S, D. 29) and Select Russian N. D. 1215 (S. D. 686) have 
yielded best in variety tests at Highmore and Newell, respectively. It is recom¬ 
mended that flax follow a pasture, meadow, or cultivated crop, and that the 
rotation extend over a long period. Several tests of rotation systems are in 
progress. Early seeding is recommended, April seedings of 2 pk. per acre 
being deemed preferable to late light seedings. Flax responds to irrigation, 
but overirrigation and too late irrigation must be avoided. General notes are 
given on the harvesting, threshing, and disposal of the crop. 

Some varieties of Indian gram (Cicer arxetinum), A. and Gabeielle L. O. 
Howabd and A. Rahman Khan (Mem. Dept. Agr. India, Bot. Ser., 7 (1915), 
No. 6, pp. 211-235, pis. 3, figs. 2). —^This bulletin is a description of the varieties 
of gram (0. arietimm), the Indian cold-season food grain, together with a 
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discussion of tbe morphological and cultural characteristics of the plant. The 
area grown to gram every year is approximately 18,000,000 acres and the 
average yield is 688 lbs. per acre. 

Extensive experiments liave been conducted at Pusa to determine the cul¬ 
tural requirements of the crop. It has been determined that gram does best 
on the light soils, and tliat extensive aej'ation of the soil is Imperative for 
its successful production. Packing the soil, heavy soils, and too high soil 
moisture content are limiting factors in gram production. The harmful effects 
do not appear until flowering time, when the plant will .suddenly wilt and the 
production of an apparently vigorous crop fall off quite appreciably. In 
addition to these limiting soil factors, humidity and rainfall also act to limit 
production. High humidity at flowering time results in a greatly reduced 
setting of pods. 

The gram plant is normally a self-fertilized plant, although natural cross- 
fertilization is known to occur. Several such crosses are reported as occurring 
at Pusa. The 25 types so far isolated at Pusa are classified, and a key arranged 
for their identification. Brief descriptive notes for each type are given. A 
great number of variations in color of blossom and seed are to be noted between 
the different types. Other striking differences are to he found In the habit 
of growth and in the root development. The quality of the seed increased 
as the color of the seed approaches the lighter shades. 

A report of the cultural experiments of the Grerman Potato Culture Station 
for 1915, 0. YON Eckenbuecher (Ztschr. Spiritmmdus,y 1916, BrgMmngsh., 
pp, S-5^).—^This is a detailed report of the potato culture experiments con¬ 
ducted by this station at its outlying experiment fields for 1915. The plans 
of the experiments are given in detail, together with the tabulated results 
with 19 varieties at 32 experiment fields situated in 14 provinces. The meteoro¬ 
logical conditions prevailing at each substation from April 1 to October 31 
are given in tabular form and discussed, and the results of the experiments 
since 1892 are summarized for purposes of comparison. 

The average yield of all varieties for 1915 showed an increase of 9.7 per 
cent over that of 1914, but the average starch content showed a decrease of 
0.6 per cent. Some notes are also given on disease resistance of the tested 
varieties at the various substations. 

Cuttings for the propagation of potatoes, L. Kiessling {Deut Landw, 
Preue, (1916), No, 4, p. ^5 ).—Some notes ai*e given on the literature per¬ 
taining to the propagation of potatoes by the use of vegetative cuttings other 
than the tubers. Numerous tests with different varieties are cited showing 
the possibilities of high production from a small quantity of the mother 
Stock. The use of potato seedlings for propagation work of this sort is also 
discussed. 

Potato variety tests at Kloster Hadmersleben, F. Heine {Ztsohr. Spiritm- 
imdm,, 1916, Brgdnmngsh., pp. 5S-61). —^This is a report of variety tests with 
14 early, 36 medium late, and 38 late varieties at the Kloster Hadmersleben 
experiment station for the year 1915. The meteorological conditions for the 
years 1912 to 1915 are given in tabular form, as well as the average production 
of the highest yielding varieties for the last five years, and a description 
of each variety. 

Hethods and aims in potato breeding, P, Holdefleiss {Him. Landw. Ztg., 
$6 {1916), No. 11, pp. 106^-109, figs. 17).—This article discusses in a general 
way the necessity and value of selection for improving the potato crop. A 
number of varieties are illustrated and brief descriptions given. It is recom¬ 
mended that some definite scheme for tabulating the characteristics of the 
varieties studied be adopted, and a plan for making such reports is submitted. 
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Solanum. conrniersonii, the swamp potato, Siebeut {Ittm, Lan&w, Ztg,, 
(1916), No. 17y pp. 110, 111, figs. 2), — A variety of tuber-bearing Solanum from 
South Australia is described and illustrated as S, commersoml The cultural 
characteristics of the plant are described in detail. A number of experiments 
are cited, describing the gradual adaptation of the plant and its development 
into a product of economic value. The species is deemed especially note- 
u'orthy for its resistance to cold and disease. 

Sudan grass, T. B. Hutcheson, E. R. Hodgson, and T. K. Woufb {Virginia 
Sta. Bui. 212 {1910), pp. S~15, figs. 4). —This bulletin is a general discussion 
of Sudan grass (Andropogon sorghum), its adaptation to Virginia conditions, 
and its value as a forage crop. Date and rate-of-seeding tests, tests of seed¬ 
ing with cowpeas or soy beans, and seed production experiments conducted at 
Blacksburg are reported in tabular form and briefly discussed. Analyses of 
the cured hay of Sudan grass are quoted from Oklahoma (E. S. R., 32, p. 739) 
and Texas (E. S. R., 83, p. 41). 

For hay, seedings of from 30 to 40 lbs. per acre, broadcasted, are recom¬ 
mended as early as all danger of frost is over in the spring and not later 
than July 1. For seed production, seedings of 20 lbs. per acre, sown in drills 
from 24 to 30 in. apart, are suggested. Sudan grass may be seeded with 
cowpeas or soy beans at the rate of 12 lbs. of grass seed to 1 bu. of peas or 
beans. It is important that the seed be free from Johnson grass, the seed of 
which it closely resembles. 

A summary of the manurial experiments with sugar cane in the West 
Indies, W. R. Dunlop (West Indian Bui., 15 {1915), No. S, pp. 212-2SJj) 
article reports 25 years of experimental work with fertilizers on sugar cane 
in the West Indies. These experiments have been conducted in the Leeward 
Islands (Antigua and St. Kitts), Barbados, Trinidad, and British Guiana, 
and the results obtained and conclusions drawn at each place discussed in 
detail. 

Plats of from 1/20 to 1/30 of an acre are recommended for sugar cane ex¬ 
periments. Notes are given on the precision of the West Indian methods, 
showing the number of plats necessary in fertilizer experiments with sugar 
cane for a desired percentage difference between average yields when the 
probable error of one experiment is 12,15, or 20 per cent. 

Sugar cane on the experimental fields.—Crops of 1914, J. B. Haebison, 
0. K, Bancboft, and R. Wabd {Jour. Bd. Agr. Brit. Guiana, 9 {1916), No. 2, 
pp. 6S-93). —A report of the sugar cane experiments in British Guiana for 1914. 

Considerable space is devoted to a discussion of variety tests, including 
seedlings and hybrids. Several fertilizer experiments are reported. Nitro¬ 
genous fertilizers, especially ammonium sulphate, greatly increased the yield 
of cane, while phosphorous had very little, if any, effect on cane production. 
Several soil samples were analyzed mechanically and chemically in an effort 
to determine any changes that were taking place in the soil. 

Sweet clover, T. S. Pabsons {Wyommg Bia. But. 110 {1916), pp. $-15, figg. 
4 ).—The adaptation of sweet clover to Wyoming conditions is discussed and its 
use recommended. Melilotus alba and Medicago offlemaUs have both been 
tested. ' 

Cultural experiments indicate that sweet clover is especially valuable in 
Wyoming to prepare heavy, hard, and poor soils for alfalfa, that it will grow 
on land too wet or too dry for alfalfa, and that it is more resistant to alkali 
conditions than the latter. The plant is also adapted to growth under irriga¬ 
tion or under dry-farming conditions, and produces seed freely in either case. 

Experiments are in progress to determine (1) the value of sweet clover as a 
fertilizer for the succeeding crops, and (2) its value in a complete crop rota- 
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tioiij but only the metliods of soil preparation, seeding, and yields are discussed 
at this time. The results indicate that sweet cloyer will not do so well on well- 
prepared soil as on that less thoroughly prepared, compactness of the soil seem¬ 
ing to be the essential factor. A yield of 2,930 lbs. of cured liay was secured 
from a half-acre plat sown to sweet clover after alfalfa and where deep plowing 
had been impossible, as compared with failure to obtain a stand from plats 
which had been seeded to grain the two preceding years. 

Sulphuric acid treatment of sweet clover seed gave a total germination per¬ 
centage of 89, as compared with 78 per cent for scarified seed and 48 per cent 
for untreated seed. 

Sweet potato culture, T. 0. Johnson and J. T. Eos a, Jb. {Tvrgima Truck 
8ta, Bui. i9 {191$)t pp. 381-4^^, figs. 13). —^This bulletin deals with the cultiva¬ 
tion and marketing of sweet potatoes in the eastern portions of Virginia. 

The proportion of grain to straw in varieties of wheat, J. T. Pbidham (Agr. 
Gaz. N. 8, Wales, 27 {1916), No. I pp. 229^231) .Some notes on tests with 55 
varieties of wheat at the Cowra Experiment Farm for 1915 are given. The 
object of these experiments was to estimate the relative productiveness of the 
varieties and their suitability for hay. 

Selection plats.—reminder to wheat growers, J. T. Peidham (Agr. Om. 
N. 8. Wales, 27 (1916), No. 4, pp. 233, Directions are given to farmers 

for laying out seed plats for the purpose of selecting their own seed wheat. 

[Seed corrosion and its prevention], E. Molz (Lmdw. WcJmschr. Bachs&a, 
J8 (1916), No. 9, pp. 79-81). —^This article deals with the treatment of wheat 
with formaldehyde and its effect on germination. Varying strengths of for¬ 
maldehyde were used and the germination of the seed tested in artificial seed 
beds and in the field. The range of germination in the artificial seed bed was 
from 14.5 to 96.5 per cent, while in the field the range was from 0 to 85.6 
per cent. 

The seed situation in Utah, G. Stewabt (Utah 8ta. Circ. 28 (1916), pp. 3-31, 
figs. 12). —^This circular is a general discussion of the selection and testing of 
seed for planting. Specific directions are given for the testing of cereals, 
grasses, vegetables and flowers, and potatoes, and for the field selection of 
seed of the small grains, corn, potatoes, and forage crops. 

The seed business in the first year of the war, M. Heinkich (Ulm. Landw. 
Ztg., IS (191§), No. 104, PV- 669, 670). —This article gives a brief discussion of 
Ihe German seed situation in respect to prices and the source of the seed for a 
number of the more common grasses and clovers. 

Clover and grass seed for spring sowing, 1916, M. Heineich (IUus. Lmdw. 
Ztg., 36 (1916), No. 15, pp. 91, 92). —^This article discusses the average germina¬ 
tion, purity, and cost of a number of the more common clover and grass seeds 
available for sowing in 1916 as compared with the averages for the past 
10-year period. The data are presented in tabular form. 

[Computing actual values of clover and grass seed], M. Heinbich (Deut 
Lmidw. Fresse, 46 (1916), No. 8, pp. 57, 58). —This article describes a method 
for computing the actual value of a grass or dover seed, based on the following 

formula: • In this formula, j?y=guarantied purity of seed; 

Xp=giiarantied germination of seed; jR=actual purity; X=actual germination; 
r=:variation in purity; j5:s=variation in germination; and a=8tipulated price. 

Characteristics of q^uack grass (Agropyron repens) and western wheat 
grass (A. occidentale), with special emphasis on the eradication of quack 
grass, A. N. Hitme and S. L. Sloan (South Dakota Bta, Bui. 170 (1916), pp. 
497-^524, figs. 9). —Quack grass and western wheat grass are described and 
compared and their habits of growth illustrated. Special emphasis is laid on 
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tlie eradication of quack grass, tke following methods being recommended, 
according to local conditions: Hand digging; smothering with tarred paper 
or mulch; summer fallowing; and grazing or cutting for hay, followed by 
fallowing. 

Observations of the results obtained by several farmers, using modifications 
of the summer fallow system, indicate that the best results are obtained from 
cultivation during July and August followed by a cultivated crop. The cost 
of this operation %vas estimated at $15 per acre, and the fact is noted that 
a number of sheep could be purchased for that amount and grazed on the 
infested land to good advantage. Continued grazing weakens the root stock 
and brings it nearer the surface. 

The root system of western wheat grass is not nearly so strong as that of 
quack grass, being unable to withstand thorough cultivation. 

[The contz'ol of hedge mustard with finely powdered kainit], Schnitzler 
(Ulus. Landio. Ztg., SQ (1916), No. llf, pp. 83, S4).—^This article is a discussion 
of the control of weeds by the use of powdered kainit applied in solution. A 
list of weeds is given, arranged in the order of their resistance to this treat¬ 
ment. 

Two points are considered, the degree of influence of kainit on different 
weeds and why cereals are not injured by the use of kainit. Three 
reasons are advanced to show why different weeds are affected in varying 
degrees, (1) that plasmolysis varies in different plants due to protective struc¬ 
tures, (2) that the hairy growth on certain plants serves as a mechanical 
protection, and (3) that the oily coating found on several plants furnishes a 
protection. The immunity of cereals is attributed to certain cultural charac¬ 
teristics, such as the arrangement of the leaves, upright habit of growth, and 
the high osmotic pressure developed in the cells of the plant. 

Weeds of Mew South Wales, J. H. Maiden (Agr. Gas:. N. S. Wales, 21 (1916), 
No. pp. 241-25S, pis. 2). —^This is a popular and botanical description of two 
weeds of New South Wales, the cape weed (Gryptostemma calendulacea) and 
Hexham scent (MelUotus parviflora), including a brief discussion of cultural 
characteristics and methods of control. 

HOETICTJXTIJIJS. 

Johnson^s gardeners^ dictionary and cultural instructor, G. W. Johnson, 
edited by J. Fraser and A. Hemsley (London: George Eoutledge S Sons, Ltd. 
119111, new ed., pp. 923). —The present edition of this old English work, al¬ 
though based on the original edition of 1846, has been thoroughly recast and 
brought clown to the year 1917, both from the standpoint of plant nomenclatm’e 
and cultural practices. Many thousand names of new plants have been added. 

The complete gardener, H. H. Thomas (London and New York: Cassell 
Co., Ltd., 1916, 4* ed., pp. XVI+SIB, pis. 128, figs. 12). —^A manual of informa¬ 
tion relative to the more desirable hardy flowers, greenhouse flowers, evergreen 
and blossoming shrubs, fruits, and vegetables, including directions for their 
culture under glass and in the open, 

' Garden planning and planting, edited by H. H. Thomas (London and New 
York: Cassell d Co., Ltd. [1915}, pp, [yil~{-150, pi. 1, figs. 1S8). —^A popular 
treatise on the subject. 

Gardening made easy, edited by E. T. Cook (London: Country lAfe, 1916, 
6. ed., pp. 211, figs. 24).—A popular treatise on ornamental and vegetable gar¬ 
dening in the open and under glass, Including also a chapter on fruit culture. 

IKitehen and market gardening, L. Bussarb (Culture Fotagere et Culture 
MaraicJi^re. Paris: J. B. .Baillidre & Sons, 1916, 3. ed., rev. mid enl, pp. 524, 
89084“— No. 7—17- i 
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figs. ^15).—The present edition of the author’s work (E. S. U., 15, p. 674), 
which is one of a series constituting the agricultural encyclopedia published 
under the direction of G. Wery, has been completely revised to Include more 
recent knowledge relative to amateur and professional gardening practices, 
[Overhead irrigatioxi results in 1916], B. F. Palmbu (Agr, (las. Canada, 
4 (1917), No. 2, pp, 125-127, fig. t). —Some data are given on tests of overliea<l 
irrigation conducted with raspberries and vegetal)les by the Ontario Horti¬ 
cultural Bi:periment Station, Vineland, In 1916. The results in brief indicate 
that overhead irrigation may be used with considerable profit during periods 
of drought. 

Cucumber growing, 0, P. Halligan (Michigan Bta. Circ, SO (1916), pp. 4).— 
A revision of Circular 19 of the station previously noted (E. S. R., 29, p, 145), 
Commercial onion growing, 0. B, Sayre (Indiana Bta. Oiro. 57 (1916), pp. 
27, figs. 12). —This circular describes the most successful practice in the 
commercial production of onions on the muck lands of northern Indiana. The 
subject matter is based upon observations, correspondence, and special field 
studies conducted by the author in 1915 and 1916, supplemented by observa¬ 
tions made by W. E. Lomrael in 1915. In addition to details for growing, 
harvesting, and marketing the main onion crop, information is also given 
relative to the production of onion sets, onions for pickling, and onion seed, 
including directions for the control of insects and diseases. 

The use of brine tank refrigerator cars for fruit shipments (Agr. Cfas. 
Canada, 4 (1917), No* 2, pp. IIO-II 4 , figs. 8).—A summarized account of experi¬ 
ments conducted with the brine tank refrigerator car by the Dominion Depart¬ 
ment of Agriculture during the season of 1916, With the use of 5 per cent 
salt and crushed ice in conjunction with slatted floor racks a good brine tank 
car has given very much more satisfactory results than a poor block ice cai% 

The relation of fruit growing to soil fertility, R. 0. Thompson (Arkamas 
Bta. Bui. 12 s [tech, ed.} (1916), pp. S~20). —^A technical edition of the bulletin 
previously noted (E. S. R., 36, p. 39). 

The Indiana farm orchard operating costs and methods, 0. G. Woodbury, 
M. W. Richards, and H. J, REin (Indiana Bta. Bui. 194 (1916), pp. S-79, figs. 
SB). —^This bulletin discusses the conditions of success in the renovation and 
operation of farm orchards, outlines the conditions underlying successful 
fruit growing in such a way as to enable orchard owners to form a correct 
judgment In regard to their own opportunities, and presents figures on opera¬ 
tion costs in several farm orchards as summarized from records compiled during 
the last five years. 

The data on operation costs were secured from eight orchards located in 
several fruit-growing districts of the State and ranging in size from 4 to 30 
acres. The cost of the various operations are given In detail in most cases for 
each season and averaged for the 5-year period, both for the individual 
orchards and the orchards as a whole. Summarizing the data as a whole for 
all of the orchards during the 5-year period the total management cost was 
U ,37 per tree, $56.68 per acre, 44.7 cts. per bushel, and $1,35 per barrel The 
avarage yield per acre was 232.4 bu. 

Oil the cause of alternate bearing in the apple, O, Butler (Bui. Torrep 
00#, Cluh, 44 (1917), No. 2, pp. 85-96, pis. S, fig. 1). —^After reviewing the in¬ 
vestigations conducted at the New Hampshire Experiment Station, as well 
as at other state stations and abroad, the author concludes that to obtain 
r^lar fruitfulness in apple trees of bearing age the yearly departures from 
liie mean growth must be small Pruning may be considered as the most 
potent means of regularizing bearing; in fact, tiie only really effective means 
©f accomplishing this object 
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Tlie identification and classification of pears, G. Lttiziet (Jour. Boc. Nat 
Ilort. France, ser., 17 (1916), Map, pp. 7Jir-T8; ahs, in Internat Imt. Apr. 
lEomeJ, Intemat Rev. Sd. and Pract Agr., 7 (1916), No. 8, pp. 1119, 1120 ).— 
An outline is here given of a scheme for identifying and classifying pears 
that has recently been worked out by L. Ohasset and is to be published in 
Ml at a later date. 

Origin and development of hardy, blight-resisting pears, 0. Q. Patikn 
(Mmn. JSort, JfF (1917), No. S, pp. 97-102, pi. 1, figs. 2). —popular review of 
the work of the author and other investigators in the attempt to secure hardy, 
blight-resisting pears for culture in the United States. 

The cherry and its industrial culture, A. A. Hinzenbxjkg (Vishnid^ i 6% 
Promyshlennaia Kultura. Petrograd: Imp. Boss. Obshch. Plod., pts. 1 (IBH), 
pp. 108, figs. 48; 2 (1915), pp. Ill, figs. 65). —^Part 1 of this work deals with the 
description and classification of cherries, together with various cultural op¬ 
erations. Part 2 takes up the diseases and pests of cherry trees and methods 
of control. The methods of harvesting and packing cherries and the prepara¬ 
tion. of various cherry products are also considered. 

Variations of a sexual hybrid of the vine by grafting it on one of its 
procreators, P. Baco (Compt. Bend. Acad. Sd. [Paris'}, 168 (1916), No. 23, pp. 
712-714)* —In continuation of previous studies on variations in grafted grape¬ 
vines (El. S. R., 29, p. 148), the author here reports a case in which a hybrid 
when used as a scion changed its mosaic and general appearance and assumed 
latent characters of the stock and of one of its maternal ancestors. 

The hybrid direct bearers in the valley of the Rhone in 1916, A. Des¬ 
moulins and V. ViLLAED (Prog. Agr. et Tit. (Md. VEstCentre), 88 (1917), Nos. 
2, pp. 86-4^; 8, pp. 59-62).—In continuation of previous data (E. S. R., 85, p. 
41), observations are given for the seventeenth year relative to the behavior 
of a large number of hybrid direct-bearing grapes, with special reference to 
their resistance to disease, adaptation to various soil conditions, and relative 
time of budding. 

Blueberry culture, Elizabeth 0. White CWoma/iTs Nat. Farm and Qard. 
Assoc., 8 (1917), No. 8, pp. 8-10). —^The author describes in detail methods em¬ 
ployed in preparing a piece of swamp land for blueberry culture and in the 
propagation and planting of selected wild blueberries. The work was con¬ 
ducted at Whitesbog, N. J., in cooperation with the U. S. Department of Agri¬ 
culture (E. 8 . R., 35, p. 64T). 

Fertilizer experiments with cranberries in 1916, E. P. Schxatteb (Proc. 
Amer. Cranberry Crotoers* Assoc., 47 (1917), pp. 18-16). — A. summary of results 
secured in 1916 in cooperative experiments being conducted under the direc¬ 
tion of the New Jersey Experiment Stations (E. S. R., 34, p. 834). 

The results of the work thus far secured indicate that sandy bogs respond 
favorably to fertiliz'^r treatment, but that it is unwise to apply fertilizers in 
any great amount to muck bottom bogs, with the possible exception of tiiose 
fertilizers carrying phosphorus. 

The continued increased yield in sandy land in 1916 is attributed to the 
residual effect of fertilizer, since none of the plats were fertilized since 1916. 

Frogress in vegetative prapagation of tropical fruits, P. J. Wisstkb (PMUp^ 
pme Agr. Mev. [EngUsh Ed.}, 9 (1916), No. S, pp. 257, 258).—Tho airthor gives 
brief directions for the propagation of a number of species of tropical fruits. 
The directions are based upon work conducted at the Lamao Experiment 
Station. 

History of the avocado and its varieties in California with a check fist 
of all named varieties^ I. J. (Iondit (Mo. Bui. Com. Hort Cal., 6 (1917), No,. 

^ 1, pp. 1-21, figs. S). —^In addition to brief historical notes on the avocadO' M 
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California, 54 varieties originating in tlie State and 86 varieties originating 
elsewhere are here listed. 

The cultivation and fertilization of the avocado in Florida, W. J. Kromk 
(Cal Citrogr., 2 (1917), No. 4, PP- 1^, fig- 7 ).—The author’s methods of 

cultivating and fertilizing avocado trees as experimentally developed during 
the past few years are here described. 

Inherent characteristics of Theobroma cacao, and a sinnmary on cacao 
experiments, F. B. Olivieei (Proc. Agr. Soc. Trinidad and Tobago, 16 (1916), 
No. 12, pp. 461‘-4'^4)* —description of the inherent characteristics of the cacao 
tree, together with a brief summary of some of the more important investiga¬ 
tions dealing with cacao. 

Hote on the species and varieties of coffee grown in lava, P. J. Westkr, 
trans. by H. Maxjey (Bnl Picon. Indochine, n. ser., 19 (1916), No. 121, pp. 624- 
6$7). — A French translation of the author’s article previously noted (B. S. E., 
35, p. 745). 

The cultivation of guavas in Crujarat, L. B. Kuxkaeni (Dept Agr. Bombay 
Bui. 79 (1916), pp. 14, pis. 3). —^An account of native methods of growing 
guavas in different sections of Gujarat, including analyses of soil and fruit, 
estimated data on the cost of growing guavas, and brief suggestions relative to 
improvement in cultural methods. 

Effect of fertilizers on the composition and quality of oranges, H. D. 
Youkg (U. S. Dept. Agr., Jour. Agr. Research, 8 (1917), No. 4, PP- 127-'1$S ).— 
In connection with a continuous fertilizer experiment started by the California 
Experiment Station in 1907, and which has been reported on from time to time 
(B. S. E., 36, p. 138), a study was undertaken in 1914 and 1915 relative to the 
effect of the various fertilizers on the quality and composition of oranges. 
Analytical data are given and discussed both for Valencia and navel oranges 
fertilized differently, for oranges grown on light and heavy soil, and fertilized 
with commercial fertilizer and with organic matter. Other investigations 
along similar lines are briefly reviewed. 

Nitrogen was the only element which seemed to exercise a specific effect on 
the composition of the oranges. No great differences in composition were ob¬ 
served between oranges fertilized with commercial fertilizer and with organic 
matter. Likewise, oranges grown on a light soil and a heavy soil did not show 
material difference in composition under the same fertilizer treatment. Appli¬ 
cations of nitrogen to the soil resulted in a slightly lower amount of sugar, a 
somewhat coarser fruit, and a little less juice in the orange, regardless of 
whether the nitrogen was in combination with either potash or phosphoric acid, 
or both. The effects of nitrogenous fertilizers were greater in the 1915 crojjs, 
which were harvested about two months later than the 1914 crops, thus ir\(Ii- 
cating that nitrogen produced an effect other than that of merely delaying the. 
time of Maturity. A comparison with fruit from similar trees grown outside 
the fertilizer plats showed a fair agreement of composition and quality. The 
analyses show a higher percentage of nitrogen from all plats receiving it, while 
no such effect was obtained with either phosphoric acid or potash. 

Notes on medicinal plants, A. Hosking (West of Scot. Agr, Col. Bill. 78 
(1917), pp. 99-149). —This bulletin discusses the possibilities and limitations of 
the cultivation and collection from wild sources of medicinal plants in Scot¬ 
land, gives directions for growing herbs, and presents a list of hardy herbs, 
trees, and shrubs used in medicine. 

Collection, drying, and cultivation of medicinal plants in Bussia, V. L. 
EbiMJAitiov (Bbor, SushJca i Razvedmie Lekarstvennykh RastmU v Rossii. Petro- 
grad: Dept. Zeml, 1916, 2. ed., pp. 128, pis. A manual of information rela¬ 
tive to the collection, drying, and cultivation of medicinal plants, including 
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<]escriptive lists of plants adapted for culture in different parts of Russia and 
reports from experimental cultures undertaken as a result of the distribution 
of seeds and plants in different parts of the country. 

N'otes on cinchona in Java, P. J. Westek (Philippine Agr, Bev, lEn-glish 
Bd.], 9 (1916), No. 4^ pp, pU. 5),—brief account of methods employed 

ill growing cinchona in Java, based on a report made by the author in 1915 
after a visit to Java. 

Bulb growing for amateurs, H. H. Thomas (London and New York: Cassell 
<£• Go., Ltd., 1915, pp. VIII+151, figs. 148 ).—A popular treatise on bulb culture 
under glass and in the open, with suggestions relative to varieties adapted to 
diffei’ent seasons and situations. 

dladiolus studies.—I, Botany, history, and evolution of the gladiolus, 
A. C. Beal (N. Y. State Col. Agr., Cornell Vniv., Best. But 9 (1916), pp. 93-188, 
pi. 1, figs. 7).—This is the first contribution on gladiolus studies undertaken by 
the department of horticulture in 1910 and later continued by the department 
of floriculture of Cornell University in cooperation with the American G-ladioIus 
Society. 

The present bulletin traces the development of the gladiolus up to the present 
time. The subject matter is discussed under the following headings: Botany 
of the gladiolus; history of the genus; evolution of the gladiolus, including 
history of garden species, hybrid gladioli, and history of gladiolus in America; 
and bibliography of the gladiolus, including botanical works, special works, 
references to history and development, color plates and figures of gladiolus 
species, hybrid gladioli, and horticultural varieties. 

Gladiolus studies.—II, Culture and hybridization of the gladiolus, A. 0. 
Hottes (N. Y. State Col. Agr., Cornell Vniv., B(ct. Bill. 10 (1916), pp. 189-271, 
pi. 1, figs. 29 ).—In continuation of the above, the present bulletin discusses the 
culture and hybridization of gladiolus, the subject matter being based on four 
years’ observations made at the trial grounds of the American Gladiolus So¬ 
ciety at Cornell University, on conversations and correspondence with many 
gladiolus experts, and on a review of the literature of the subject 

The following phases are discussed: The gladiolus as a cut flower and as 
a garden subject; soils for the gladiolus; fertilizers and their use; time and 
manner of planting; spring and summer culture; the gladiolus bloom; ideals 
in flower and in growth; hybrids and hybridization, including a general dis¬ 
cussion, crossing technique, and suggested improvements; gathering and plant¬ 
ing seeds; methods of propagation; indoor culture; insect and animal pests; 
and gladiolus diseases. An extensive bibliography of related literature is 
appended. 

A report on varieties tested at Cornell University will be issued at a later 
date, 

BieH notes on sweet peas, edited by L. L. Mobse (San Francisco, Cal.: €. C. 
Morse Co. [1916’}, rev. ed., pp. 220, figs. 7^).—The present edition of this 
work includes 1,870 varietal names of sweet peas that have been listed either 
in American, British, or Australian publications. Historical notes are given on 
the various classes and types, the varieties are listed according to color and 
preference, and the varieties are then described with reference to the intro¬ 
ducer, year of introduction, color and character of bloom, and similar varieties. 
Notes are also given on Mendelism in sweet peas, culture, and insect troubles. 

Everybody’s flower garden, H. H. Thomas (Lmidon and New York: Cassell 
S Co., Ltd., 1916, pp. 711+152, figs. 118).—A popular treatise on ornamental 
gardening, including information relative to the development of various types 
of gardens and plants adapted for each. 
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Studies in g'ardening, A. Olutton-Beock: {New York: Oharltn Beribner^s Born, 
1916, pp. XXXVIII-{'S37), —^Ab American edition of the author’s work, edited 
and annotated by Louisa Y. King. The work as a whole comprises a collection 
of some 30 articles upon both the theory and practice of ornamental gardening 
that originally appeared in the form of letters in the London Timm. 

Garden ornaments, Maby H. Nobthenb {New York: DufieU <& Co., 1916, pp. 
lXIJi~178, pis. 32). —A popular work dealing with the treatment of the garden 
path and border, steps, entrances, seats, and other garden accessories, such as 
the pergola and arch, bird baths, pools, sundials, fountains, etc. 

FOKESTEY. 

Some public and economic aspects of the lumber industry.—Studies of the 
lumber industry, I, W. B. Geeeley {U. B. Dept. Agr. Bpt. lllf. {1917), pp. 100, 
pis. 3, figs. IJf ).—This comprises the first report on a study of the conditions in 
the timber-using industries conducted by the Forest Service in cooperation with 
the Bureau of Corporations and later with the Federal Trade Commission. 
The investigation as a whole was conducted to obtain the facts necessary to 
an understanding of the lumber industry and the further development of a 
public forest policy. 

The present report presents a general view of the whole investigation under 
the following general headings: The industrial side of forest conservation, 
present conditions in the lumber industry, why the lumber industry is unstable, 
how the public is concerned, what the situation calls for, the use of public 
timber, and a public forest policy. Detailed studies are to be presented la 
subsequent publications. 

The essentials of American timber law, J. P. Kinney {New York: John 
Wiley d Sons, Ino., 1917, pp. XXI-\-^79A -^)-— A. presentation of the existing 
laws regarding trees and their products as property, with certain observations 
and references to historical development deemed necessary to an understanding 
of the reasons for existing laws. The general interpretation of the laws is 
accompanied in each case by page citations to the compiled laws of the dif¬ 
ferent States on the subject. 

Instructions for the scaling and measurement of National Forest timber 
{XI. B. Dept. Agr., Forest Berv., 1916, pp. 94).'—The instructions contained in 
this pamphlet are supplementary to the National Forest Manual (E. S. K., 
26, p. 346) and are intended for use in the administration of timber sales, 
timber settlements, timber trespass, free use, and other administrative use. 

Historical review of Canada^s timber industry, J. Lawleu (IrUemcit. Imt. 
Agr. IBomeJ, Jntermt. Rev. Boi. and Praot, Agr., 7 {1916), No. 9, pp. 1227- 
1 $$4 ).—The author sketches the genesis and development of timber regulations 
in Canada since the French r^me. 

The forest trees of Canada, R. O. Lewis {Intemat. Imt Agr. IRomeJ, In- 
temat. Rev. Bd. and Frmt. Agr., 7 {1916), No. 9, pp. 1234-1241). —A list is 
given of the coniferous and deciduous tree species of Canada, including brief 
notes on some of the more important timber species. 

Commercial woods of the Philippines; Their preparation and uses, E. E. 
SCHNEIBEE ilPhHippine} Bur. Forestry Bui. 14 (1916), pp, 274, 10, figs. 

1^).—This bulletin replaces Bulletin 11 of the Bureau of Forestry (E, S. B., 
28, p. 439). The scope of the work has been considerably extended by the 
addition of much new material and related material gathered from various 
publications. The principal works consulted are here listed. 

The subject matter is discussed under the headings of forests, timber supply, 
markets; properties of wood, methods of conversion, working and finishing, 
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preservative treatment; uses; methods of identification; and species descrip¬ 
tions. Data on the mechanical properties of 34 Philippine woods, shipping 
weights, grading rules, and lists of woods based on the durability of sapwood 
are appended. 

The trees of IT’orth Carolina, W. C. Cokeb and H. E. Totten {CMpel MUl^ 
N. O.: W. C. Ooher, 1916, pp, 106). — ^This work contains popular descriptions of 
the trees of North Carolina, Including a key for the identification of the species. 

Western yellow pine in Oregon, T. T. Mtjngee (17. S. Dept. Agr. Bui. ^IS 
{1911), pp. pis. 7). —An account of the western yellow pine in Oregon, dis¬ 
cussing its distribution and abundance, distinguishing characteristics, climatic 
and soil requirements, reproduction, effects of fire, sources of injury other than 
fire, character of the stands, growth, characteristics of the wood, utilization of 
yellow pine forests, logging and milling, planting, and management. Yolume 
tables for western yellow pine, instructions for marking timber in the yellow 
pine region, and instructions for brush burning under the selection system of 
cutting are appended. 

Hybrids and other new chestnuts for blight districts, W. Van Fieet 
(North. Nut Growers Assoe. Proc., 7 (1916), pp. 54-68). —A paper on this sub¬ 
ject read before the annual meeting of the Northern Nut Growers’ Association, 
Washington, D. G., in September, 1916. 

Fourth biennial report of the state forester, J. O. Van Hook (Bien. Ept. 
State Forester, Mont, 4 (1915-16), pp. 55, pi. 1, figs. 15). —report of activities 
during the fiscal years 1915 and 1916, including information relative to timber 
resources and timber industries of the State, qualities and uses of the more 
important Montana woods, progress in wood preservation, fire protection, in¬ 
structions for farm and city tree planting, and brief descriptions of some of the 
mountain forests of Montana as places for recreation. 

Report of the state forester to the State Board of Forest Commissioners 
for the period ended November 30, 1914, B. W. Feeeis (Ann. Bpts. Wash. 
State Forester, 191S-14, pp* ^9 )*—^This report deals primarily with private, 
state, and federal activities in forest protection in Washington forests during 
the biennial period ended November SO, 1914. 

Annual reports Washington state forester for the years ending November 
30, 1915 and November 30, 1916, B. W. Feeeis and F. B. Pape (Aim. Bpts. 
Wash. State Forester, 1915-16, pp. 4^7 —^These reports deal primarily 

with fire protection work conducted during 1915 and 1916. 

Annual progress report upon state forest administration in South Aus¬ 
tralia for the year 1915—16, W. Gim (Ann. Bpt State Forest Admm. So. 
Amt, 1915-16, pp. IS, pis. 6). —A statistical review relative to the administra¬ 
tion and management of the state forests of South Australia, including data on 
alterations in forest areas, planting and other forest operations, revenues, ex¬ 
penditures, etc. 

BISEASES 01 PLANTS. 

Prophylaxis In vegetable pathology, O. Comes (La Profilmsi mMa Patologia 
Vegetate. Naples: B. Ist Incoragg. NapoU, 1916, pp. 17S). —^This comprises a 
short introduction, historical in character, and two main sections. The first of 
these deals with susceptibility as related to climate, soil, cultivation, and nitro¬ 
gen manuring. The second deals with resistance as related to the various 
regions of the plant, to the chemistry of the tissues and juices, to oxidases, to 
selection, and to phosphate fertilizers. 

Biseases of cultivated plants. Nonparasitlc diseases, G. Deiacboix, Para¬ 
sitic diseases, G. Dblacboix and A. MAifBLANc (Maladies des Plantes VmlU- 
v4es. Maladies non Parasitaires. Maladies Parasitaires. Paris: J. B. BalU5re 
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d Sons, ms/ml 1, pp. xn^J^20, fips, 113; voh 2, 2, ed,, pp. Ul, figs. 656).-- 
These volumes form a part of the agricultural series prepared under tlie direc¬ 
tion of (x. Wery. The first treats of nonparasitie diseases, or those the causes 
of which are not definitely known. It also contains chai)ters on pa.rasitism, 
symbiosis, imiminity, etc. 

The second volume describes and discusses bacterial and fungus diseases, as 
well as the injuries and abnormalities produced by Ciiscuta., mistletoe, etc. The 
earlier edition of the second volume has already been noted (B. S. II., 21, 
p. 146). 

Report of tlie botanist and plant pathologist, H. W. Baurb {South €arolma 
Bta. Rpt. 1916 f pp. 16-20).—The lines of investigation reported upon are essen¬ 
tially the same as those previously noted (B. S. R., 34, p. 643), 

In the study of cotton anthracnose, methods of securing disease-free seed 
have been given attention, field selections, hot water treatments, and field tests 
with old seed having been made. By careful selection, removal of diseased 
bolls before picking, and the treatment of seed from disease-free stalks with 
sulphuric acid before planting, it has been found possible to eliminate anthrac¬ 
nose, even from some of the badly diseased varieties. Further tests of old 
seed kept in the office and laboratories show that three-year-oki seed gives 
disease-free plants. Seed claimed by farmers to have been kept for three years 
in sheds and barns did not give as satisfactory results as were obtained at 
the station. Further spraying tests with Bordeaux mixture gave results 
similar to those reported previously. 

The excessive rains during July seriously interfered with the work on the 
investigation of cotton shedding, but it was found that excessive soil moisture 
during the blooming season caused as much shedding and as great injury to 
plants as do long periods of drought. During the past year soil temperatures 
have been taken, and records of temperatures from different depths are avail¬ 
able in connection with other physiological data. 

The investigation of the angular leaf spot of cotton has been continued 
along the same lines as indicated in Bulletin 184 of the station (B. S, R., 30, 
p. 652), and considerable data secured with reference to the occurrence of the 
disease, its abundance and spread, methods of dissemination and infection, 
conditions under which infection takes place, etc. 

Brief notes are given of preliminary work on the breeding of cot.ton, re¬ 
forestation of the coastal plain, and cooperative experiments with this Depart¬ 
ment in the production of cotton and cowpeas resistant to wilt and root knot. 

Report of the mycological department of the entomological station in Tula 
for 1913-^14, N. B. Teusova (Abs. m Mat. Mikol. i IHtopatol. lUm., 1 (1915), 
No. 4, pp. IM, i^).—The author gives a list of fungus diseases observed in 
Province Tula, Russia, in 1913-14, and points out the influence of metcoro 
logical conditions on their development. This was especially remarkable In 
case of the late blight of potatoes, which was very severe in 1013 and practi¬ 
cally absent in 1914. Of particular interest is the statement that soda gave 
satisfactory results in combating the American gooseberry mildew. 

^Pungus, parasites in Province Voronezh collected in the summer of 1912, 
Au Bondaetsbv (Bondaezbw) and L. Debedeva (Abs, in Mat. Mikol. i Fitopatol. 
Boss., 1 (1915), No. 4, p. 12 ^).—^In connection with descriptions of a number 
of parasites collected by the authors in the summer of 1912, particular interest 
is said to attach to the finding of Peronospora polygouA on buckwheat, as this 
may be identical with Peromspora sp. found on the same host in Prance. 
Many new species nre added to the class of Imperfect'fungi, some of which are 
illustrated and described. 
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Some observations on tnngus diseases of cnltlvated plants in Turkestan, 
N. G. Zaprometov (Otchet PraJct, MiJcoL Turkest But. 8 ta., 19ahs, in Mat. 
Mikol. i JSHtopatol. Ross., 1 {1915), No. 4 pp^ 125, 126). —Special attention was 
given by tbe author to diseases which appeared to be very prevalent in orchards 
and vineyards of Turkestan. Much damage was done to grapevines by the 
spotted anthracnose, the disease caused by Cercospora vitiphylla, and Oidium. 
Among otlier diseases noted, apple scab and leaf and twig curl of peaches, 
apricots, and almonds are reported as abundant. 

A monograph of the XJredinese, P. and H. Sydow (MonograpMa Uredir 
nearum seu Specierum Omnium ad Hunc Usque Diem Gognitarum Descriptio et 
Adumhratio Systematica. Ldpsic: Bomtraeger Bros., vol. 3, Nos. 1 (1912), pp. 
1M92, figs. 83; 2 (WU), pp. 193-1^16, figs. 16; 3 (1915), pp. 411-126, figs. 36).■— 
These three numbers deal descriptively and systematically with Pucciniaceje, 
Melampsoraceie, Zaghouaniacea, and Coleosporiacese through the several species. 

The wintering of Coleosporium solidaginis, E. B. Mains (Phytopathology, 
6 (1916), No. 4y PP- 311, 312). —^According to the author, G. solidagims has been 
found wintering over in the rosette leaves of Solidago sp., both as mycelium 
and uredospores. 

The mosaic disease of tomatoes and petunias, H. A. Allaed (Phytopathology 
6 (1916), No. 4, pp. S28-8S5, figs. 2). —^While engaged in the study of the dis¬ 
tribution of the virus causing mosaic disease in tobacco plants, the author also 
carried on parallel experiments with tomatoes and petunias affected with the 
same disease. 

In comparison with the disease obtained by inoculation with the virus of 
mosaic-diseased tobacco, tomato or petunia plants inoculated with the virus 
of other solanaceous plants affected with the mosaic disease show no appreci¬ 
able difference in the incubation period, symptoms, etc. With the exception 
of shght variations in the external symptoms produced in these host plants, 
the aullior considers that the mosaic disease of tobacco affects the petunia 
and tomilto in quite the same manner as it affects the tobacco plant. 

A bacterial disease of western wheat grass (Agropyron smithii), P. J. 
O’Gaea (Phytopathology, 6 (1916), No. 4, PP- 341-350, pis. 5). —detailed ac¬ 
count is given of an investigation of a bacterial disease of wheat grass due 
to Aplanobacter agropyri- n, sp., a preliminary account of which has already 
been noted (E, S. E., 34, p. 349). 

Notes on an artificial culture of Bhizoctonia crocorum, W. W. Diehl 
(Phytopathology, 6 (1916), No. 4t PP- 336-340, fig. 1). —The author reports hav¬ 
ing grown E. crocorum from alfalfa on synthetic media and having found 
that the fungus made a very slow growth on the media used. The peculiar 
cultural characteristics of the organism are considered to indicate that its 
metabolism, in artificial cultures at least, is affected by an accompanying 
species of Fiisarium. 

Sclerotinia blight, a serious disease of snap beans caused by S. libertiana, 
X A. McClintock (Virginia Truck Sta. Bui. 20 (1916), pp. 419-428, figs. 4)- — 
A popular account is given of a disease of snap beans caffsed by S. libertiana, 
which appeared in the vicinity of Norfolk, Va., in 1915. The disease developed 
after a period of several days of hot, damp weather, and the fungus appeared 
upon the stems, branches, leaves, and pods, causing considerable loss. In ad¬ 
dition to the attack in the field, secondary losses were caused by the fungus 
on diseased pods spreading to healthy pods in transit to market. 

Experiments in the control of the disease showed marked variation in re¬ 
sistance to the blight, some varieties being almost wholly unaffected. For con¬ 
trol of the trouble the author recommends the burning over of the fields so 
as to destroy as much rubbish as possible and the rotation of crops, avoiding 
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the planting of beans, lettuce, cucumbers, eggplants, etc, which are known 
to be attacked by this fungus. 

Physiology of Bacterium malvaceamm, B. 0. Faihlwkttke {South Camlkta 
Sta, Rpt, 1916, pp, 49-S4 ).—Eesults of a laboratory study on the physiology of 
E, mslpacearum, the cause of the angular leaf spot of cotton, are given, the 
studies having been conducted in the hope that some insight into the factors 
as related to panisitism might be secured. In order to obtain data regarding 
parasitism it is considered important to know the nonnal physiology of the 
parasite, its development, dissemination, and control. The author describes 
the morphology and physiology of the organism when grown in various media, 
the inhibiting factors of its growth, viability in cultures, etc. 

A rot of endive, J. Ritzema Bos {Tijdschr. Plantemiektm, M {1915)^ N 0 , 
5-6f pp, 169-186 ).—rot of endive is described as due to the fungus MarssoMa 
pamttoniafM. 

Studies upon the blackleg disease of the potato, with special reference to 
the relationship of the causal organisms, W. J. Mokse (U, S. Dept. t/ow. 
Agr, Researohf 8 No. 3, pp. 79-126 ).—^After giving a historical review 

of this potato disease, its cliaracter and appearance, geographic distribution, 
economic aspects, etc., are described. On account of its resemblance to a disease 
reputed to be due to diJKerent species of bacteria, the author has made a study at 
the Maine Experiment Station of the various organisms that have been isolated 
and described, in different parts of Europe and Canada, as being the cause of 
the blackleg of the stem of the potato and the attendant decay of the tubers. 
For this purpose material for study was obtained of BuoilVm atro&epUmSt B. 
phytophthomSf B. solanisaprus^ and B. melanogenes, comparisons being made 
with material isolated by the author from diseased potatoes in Maine. The 
morphology, cultural relations, physical and biochemical characters, and patho¬ 
genicity of the different species are described at length. 

From the tests made under the same conditions the author concludes that 
cultures received under the names B. atrosepticus, B. solanisaprus, and B. 
melanogmes, together with three strains of organisms isolated from potato 
plants in widely separated parts of Maine are apparently identical and should 
be classed as one species, or at most, as strains of a single species. The organ¬ 
isms received from two sources, under the name B. phytophthorm, proved to be 
not alike, nor did they agree with that species as originally described. 

Concerning the nomenclature of the species the author has adopted the name 
B. atrosepUms^ and a revised description of the organism is given, 

Potato wilt and tuber rot caused by Fusarium eumartii, R. X HAsicinn 
{Phytopathology, 6 (1916), No. 4 PP- figs. $).—^The author reports on 

the pathogenicity of a species of Fusarium on the vines as well as on the tubers 
of potato plants. 

The disease was first noted on tubers in the winter of 1914, and a fungus 
isolated which seems to be identical with that described by Carpenter (H. S. B,, 
34, p. 246), As a result of pure culture inoculations, both in the greenhouse and 
out-of-doors and on sterilized and unsterilized soil, It is demonstrated that F. 
eumartU may produce both a wilt of the potato vine and a rot of the tuber. 

History and cause of the rind disease of sugar cane, J. R. Johnston {Jour. 
Bd. Cofws. Agr. P. R., 1 {1917), No. 1, pp. 17-45, pi. i).--The symptoms of the 
rind disease of sugar cane due to Melancordum sacchari are described. The 
author claims that this organism is a wound parasite capable of infecting cane 
only through wounds or cane that is in an otherwise unhealthy condition. It 
may, however, become actively parasitic on certain varieties of cane which are 
characterized by weak, soft growth. 
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For the prevention of the disease the planting of hardy varieties, the adoption 
of methods that will reduce the moth borer, and the grinding of cane before it 
is overripe are recommended. Two related fungi, M* saccharifmm and M. Him, 
both of which have been reported as attacking cane, are not considered as 
causing the rind disease. 

A bibliography of the subject is appended. 

Resistance in fruits, D. Riabo! (Bmi, Vred. Selsh, Khoz. [etc], ^o. 4 (1915), 
p, X; a'bs im Mat, MiJcol, i Fitopatol Ross,, X {X9XS), No, 4, pp, 121, 122), —As a 
result of his studies of the resistance in fruits to apple scab, the author states 
that smooth and shiny varieties are more susceptible to this disease than those 
which have- dull, rough, or waxy surfaces. 

The root rot disease of the apple in Virginia, F. D. Feomme and H. B. 
Thomas (SGlence, n. ser., 45 (1917), No, 1152, p. 95) .—According to the authors, 
the root rot of apples in Virginia, which is said to be prevalent in the chief 
orchard districts of the State, is apparently due to a species of Xylaria. They 
report having found perithecial stromata of X. polymorpfia in various stages of 
typical root-rot attack, and cultures obtained from this fungus are being used 
for additional experiments. 

Temperature relations of apple rot fungi, 0. Brooks and J. S. Oooley 
(17. 8 . Dept, Agr„ Jour. Agr. Research, 8 (1917), No, 4, pp. 1S9-164, Pts. S, 
figs. 25). —^A study has been made of a number of species of fungi to determine 
the temperature relations in connection with the general application of cold 
storage to fruits. The following species of fungi have been studied at different 
temperatures and under various conditions: Alternaria sp., Botrytis dnerea, 
Cephalothecium roseum, Fusarinm radidcola, Qlomerella cingulata, Neofahrma 
malicorticis, Fenicilli'im eispansum, SelerotMa cinerea, Sphwropsis matorum, 
and Volutella fructi. 

In inoculation experiments with the above species of fungi, all grew at 
0® O. except the species of Fusarium and Glomerella. The former made no 
growth at 15, and the latter none at 10 Sphceropsis malorum produced no 
evident rot in one week’s time at 15**, nor Penicillium and Neofabriea at 10® 
in two weeks, while BoleroUma cvnerea produced measurable rots at 5® in 
one week, and at 0® in two weeks. The optimum temperature for N, mati- 
eortiois was 20, for F. radidcola 30, and for the other fungi 25®. With most 
of the organisms the growth rate dropped off rapidly above 25, but with the 
exception of N. malicorticis all made some growth at 30®, With most of the 
fungi the initial incubation stages of growth on the fruit are more inhibited 
by low temperatures than the later stages, and results obtained show the 
importance of immediate as compared with delayed cold storage. 

A Phytophthora rot of pear, T. A. O. Schoevers (Tijdschr. Pkmtmzielcten, 
21 (1915), No. 5-8, pp, 153-159), — ^A rot of pears noted at Bennekom Is de¬ 
scribed, which is thought to be due to P. omnivora (P. cactorum). 

Beach scab in Netherlands, T. A. 0. Schoevers (Tijdschr, PlantmzmMm, 
21 (1915), No, 1, pp. 28-29, pi. 1; ahs. in Ztschr. PfianzenkraviK, 25 (1915), No. 
6 , p. 365) .—Black scab spots on peaches in Gendringen contained a fungus said 
to be Oladosporium earpophilum. Momlia fructigem, the cause of brown rot, 
was also present in abundance. 

A root disease of prunes, Mina A. Wmms {Phytopathology, 8 {1918), No, 4, 
pp. 388, 389). —^The author reports the appearance in the summer of 1915 of 
a peculiar prune disease in the western part of the Snake River Valley, Idaho. 
In the early part of the season the trees are said to have been apparently 
normal, but later they wilted and died. Examination showed the entire root 
system had been destroyed. The sap from diseased trees had a peculiar odor, 
from which the local name of sour sap was probably derived. 
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No organism was found to cause the disease. It is believed that a lack of 
moisture during the preceding fall and winter had caused the smaller roots to 
dry and die. After the trees had put out their leaves and formed fruit, the 
increasing dryness of the air made such demands for water that death of the 
tree resulted. 

[Reports on grape downy mildew] (Rev. Vit.y 44 (1916), Nos, 1125, pp. 64-' 
66; mi, pp, 91, 98; 1128, pp, 114-111; 1129, pp, 121-134; 1130, pp, 131-156),— 
This continues an account of reports from various sections on downy mildew, 
as made in 1915 and noted previously (E. S. B., R5, p. S52). This is considered 
the most important body of information yet collected on this subject, on 
account of the extent of territory involved and the number, scope, and charac¬ 
ter of the responses made to requests for information, as noted below. 

The development and the treatment of downy mildew in 1915, J. Capus 
(Rev. Vit, 44 (1916), Nos, 1131, pp, 151-162; 1132, pp, 181-190, figs. 2; 1133, 
pp. 201-206, fig. 1; 1134, PP- 211-224; 1135, pp. 231-241, figs. 2; 1136, pp. 253- 
255; 1138, pp, 289-303; II40, pp. 325-334, figs. 2; II4I, pp- 341-350; 1142, pp. 
351-363; abs. in Compt. Rend. Acad, Agr. France, 2 (1916), No, 22, pp. 619- 
621). —Analyzing the large body of information which is noted above, the 
author gives a compact summary of certain portions with some practical con¬ 
clusions as deduced therefrom. 

It is stated that in spite of the exceptional severity of attacks and of the 
economic situation in 1915, a number of vine growers were able to save their 
crops largely or entirely. As in previous years, the preservation of the vines 
as against mildew was found to depend upon such circumstances as the time 
of treatment, the proportion of copper employed, and the care used in spread¬ 
ing the fungicides, among which first rank was held by Bordeaux and Burgundy 
mixture and copper acetate solution. 

As usual, there was a period of a few days just previous to the outbreak 
during which the treatment could be applied with assurance of its absolute 
efficacy. This favorable period is related, in case of a primary outbreak, 
to a period of precipitation. Secondary invasions are related to a rain or 
period of precipitation following a primary invasion. The determination and 
utilization of a period favorable for treatment requires the services of a 
specialist for each region, and its efficacy also depends upon the carefulness 
and thoroughness of its employment. 

In the absence of such special information, a fair degree of success has 
been attained by thorough and careful spraying each time that the conditiouB 
led to new growth of the vines. Protection of the grapes requires very careful 
spraying during the period of inflorescence. The duration of effectiveness of 
the spray is dependent largely upon the abundance of the spray and upon its 
copper content. With the exception of certain cases, in which a 1 per cent 
solution appears to be effective, a strength of 2 per cent is considered to be 
the lowest that is safe, at least for general practice, especially in years when 
conditions are such as to favor serious outbreaks, as in 1910 and 1915. B^or 
infrequent treatment or late final treatment, a strength of 3 per cent is con- 
.sidered preferable. 

Casein is the only material that has up to this time been extensively used 
in ordinary practice to increase the adherence of the fungicides, but the 
results from this are said to be satisfactory. Copper fungicides in the form 
of powders are reliable as regards fungicidal results, when employed at a 
favorable time. They are not so lasting as are the sprays, but they cause 
less injury to the fruits. A number of viticulturists employ powdered prepa¬ 
rations Immediately following the spray. No general superiority of acid 
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sprays, as such, has been demonstrated by these reports, as practically the 
same results were obtained by the nse of neutral or basic preparations. 

Diseases of grapevines in Vardar, P, Viala {Gompt. Rend. Aead. Agr. 
France, B (1916), No. 20, pp. Rev. Vit., U (1916). No. 1146, pp. 425^ 

427). —Giving an account of some parasites injurious to grape stocks in parts 
of southern Europe and northern Africa, the author describes an attack by 
a termite (Galotermes ludfugus), which, particularly in the hill region of 
Vardar, entei‘S (by way of the quickly dried and hence poorly cicatrized 
wounds left by pruning) into the pith and adjacent tissue of grape stock, 
and is often accompanied by a polyporous fungus (noted also in France), 
which, if unchecked, destroys the vine in five or six years. An arsenical 
treatment has been successfully used for both the animal and the fungus 
parasite. The fungus is said to be very sensitive to the action of oxygen, and 
is also said to have been controlled for years in some regions by splitting 
the stock and inserting a stone to keep the wound open to the air, this treat¬ 
ment causing the death of the parasitic fungus. 

Grape diseases in Greece, P. Viala (Gompt. Rend. Acad. Agr. France, 2 
(1916), No. 26, pp. 72S-725). —^The author quotes a communication from Gen- 
nadius addressed to the Academy of Agriculture, in which it is claimed that 
the procedure above described, though indeed very old, as are others described, 
is designed only to check too luxuriant vegetation and restore the full fruiting 
capacity of the vines, various selections from earlier writings being quoted 
in this connection. 

Observations on the distribution of citrus canker, D. B, Mackie {FMUp- 
pine Agr. Rev. {English Ed.], 9 (1916), No. 4> PP- 278-281, pi. 1 ).—^The author 
and some of his associates have made a survey of the Philippines to determine 
the distribution of the citrus canker, and have found the disease present in a 
number of localities, occurring on different species of Citrus. The presence 
of the disease in these localities can in many instances be traced to shipments 
of plants from Manila. The conclusion is reached that, as the disease has not 
been found in the more remote districts, its introduction into the islands is 
comparatively recent. 

Spore variation in Efeopeckia coulteri, X S. Boyce (Phytopathology, 6 
(1916), No. 4, pp. S57-S69).—'While examining collections of N. coulteri, the 
author reports having observed several of the spores to have become two- 
septate and sometimes three-septate by the formation of secondary septa. 
This led to a study of other collections, from which it appears that such 
behavior of the spores is not uncommon. The triseptate spores of Neopeckia 
and spores from a species of Herpotrichia on Primula suggest a very close 
relationship of the two fungi. 

Preliminary note on the occurrence of Peridermium baisameum in Wash¬ 
ington, H. Schmitz (Phytopathology, 6 (1916), No. X pp. S69~371, figs. 2). — 
The author reports the occurrence of this rust on the seedlings of Al)ies 
amaUlis. It is said that this is the first record of the species west of the 
Mississippi Valley. 

A successful inoculation of Abies lasiocarpa with Pucciniastrum pustu- 
latum, J. R. Weib and B. E. HuBiaaT (Phytopathology, 6 (1916), No. 4, p. S73).— 
The authors have successfully inoculated young needles of A. lasiocarpa with 
P. pustulatum, collected on overwintered leaves of EpUohmm angustifoUum. 

Successful inoculations of Larix occidentalis and D, europea with Melamp- 
sora bigelowix, J, R. Weir and E. E. Hubert (Phytopathology, 6 (1916), No. 
4 , pp. $72', S7S). —Successful inoculations of the above species of Larix with 
teliospores of M. Ugelomi from a willow are reported. 
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Work on tlie wMte pine blister rust in Minnesota, 1916, F. L. Washbubn 
State Ent, Dept] Circ, J^O (1916), pp. 19, pi. 1, figs. 6). —An account is 
given of work carried on in the summer of 1916 for the eradication of the 
white pine blister rust, the presence of which was definitely established in a 
few comities in Minnesota adjacent to the Mississippi Kiver* 

The white pine blister rust. Does the fungus winter on th© cmrant? 
W. A. McOubbin (Scicfwe, n. ser., JfB (1917), Mo. 1152, p. 87). —Bata are pre¬ 
sented that are considered to indicate that the white pine blister rust may 
winter over on the currant under certain conditions. 

Keithia thujina, the cause of a serious leaf disease of the western red 
cedar, J. E. Weie (Phytopathology, 6 (1916), No. pp. S60-S6S, figs. 2). —The 
author reports observing a serious leaf disease on the western red cedar 
(Tlmja pUcata), in the lake region of northern Idaho. 

An examination of the material showed that the disease was due to X 
thujina. This fungus is considered primarily one which attacks seedlings and 
young trees, but the foliage of the upper crown of forest trees may also be 
infected, although not to the same extent as the leaves on branches nearer 
the ground. Evidence is presented which indicates that snow may be a factor 
in promoting the growth of the organism, as it is particularly noticeable where 
seedlings remain covered with snow until late spring. A preliminary experi¬ 
ment indicates that the disease may be held in check by spraying seedlings in 
nurseries with a rather strong soap-Bordeaux mixture, 

Note on spike disease in sandal, P. M. Lxjshington (Indian Forester, 
i2 (1916), No. 2, pp. 61^5). —Summarising what is known of spike in sandal, 
the author states that it was described, investigated, and reported on in 1902, 
having at that time been prevalent in Coorg for four or five years. 

The disease appears to be very infectious and to spread rapidly. It is 
thought that birds or insects may possibly be instrnmental in spreading it, 
and no tree once diseased in this way has been known to recover. Observa¬ 
tions by a number of persons are given on the various phases of the disease 
and on different plants showing a similar abnormality. It is stated that in 
the Kollimalais sandal has been found to be considerably attacked by Viscum 
verruoulosiim. 

A possible cause of spike ” in sandal, T. A. Whitehead (Indian Forester, 
^ (1916), No. §, pp. g^-^47)."~-The view is advanced, with supporting observa¬ 
tions, that the cause of spike in sandal is undue reduction in the supply of 
water to the plant in proportion to its growing needs. The suckers produced 
from the injured roots of an affected tree show the same trouble as do also 
root suckers which spring up where a spiked tree has been dug up. The degree 
of the trouble is the same throughout the tree at a given time. When death 
sets in the ends of the shoots die before the branches. The so-called phyllode 
in spiked trees is associated with excess starch in stems, twigs, and leaves. 
It is stated that no spiked tree has been known to recover. 

No fungus has been found in connection with the spike disease and no trans¬ 
mission of the disease has been accomplished experimentally. In spiked trees 
the root ends die and the haustoria are found to be either absent or dead. 
Both diseased and healthy trees may bear scars, evidencing parasitism. In one 
case a living haustorinm was found on a diseased tree. 

Spike has been observed in other trees noted. The rapid spread of the 
disease, observed by Lushington as noted above, is thought to be due to the 
overtaxing of a given area by sandal and the consequent relative exhaustion 
of Its means of obtaining water. Spike is thought to be not a disease, but a 
symptom of increasing inadequacy tn the means of securing water. The remedy 
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suggested Is to plant more trees that may serve as hosts or to thin out the 
sandal. 

The occurrence of hamhoo smut in America, Floea W. Patebson and Veea 
K. Charles (Phytopathology, 6 (1916), No, 4, pp, 851-856, fig, i).— The authors 
report the occurrence of Ustilago shiraiana on Phyllostachys henonU grown 
at Chico, Cal., from importations made from Japan. 

ECOHTOMIC ZOOLOGY—EHTOMOLOGY. 

Annual report of the governor of Alaska on the Alaska game law, 1916, 
J. F. A, Strong (TJ, 8, Dept. Agr., Bur. Biol. Survey Doc. 105 (1911), pp. IS), — 
This, the fourth annual report on the administration of the Alaska game law, 
covers the fiscal year ended June 30, 1916. Information for the public in 
regard to the Alaska game law and regulations of the I>epartment of Agri¬ 
culture, regulations relative to licensed guides and packers in the Kenai 
Peninsula, and laws passed by the 1915 session of the Alaska territorial legis¬ 
lature for the protection of game animals are contained in appendixes. 

The domestic cat, B. H. Forbush (Mass, BA. Agr., Econ. Biol, Bui. B (1916), 
pp, 112, pU, 21, figs. 21 ).—This article deals with the cat as a bird killer, 
mouser, and destroyer of wild life and discusses means o{ utilizing and con¬ 
trolling it. 

Bats and rat riddance, E. H, Foebxjsh (Mass. Bd. Agr., Boon. Biol. Bui, 1 
(1915), pp. 87, pis. 12, figs. 19). —^Previously noted from another source (E. S. 
R., 35, p, 656). 

Bacterium tularense (Pub. Health Rpts. [Z7. <S.], 81 (1916), No, 17, pp. 1045, 
1046 ).—This plague-like disease, not uncommon among ground squirrels in 
California, was observed in a rabbit in March by M. T. Clegg, this being the 
first record for California. An outbreak of the disease in rabbits in Indiana 
has been previously reported by Wherry (E. S. R., 33, p. 450). 

Land birds of northern New York, E. J. Sawyer (Watertoum, N. Y.: Water^ 
town Bird Club, 1916, pp, 90, pi. 1, figs. 82; rev, m Auh, 88 (1916), No. 4, 
p. 442 ).—A pocket guide to common land birds of the St Lawrence Valley and 
the lowlands in general of northern New York. 

The food of West Virginia birds, E. A Brooks (W. Ta. Dept. Agr. But. 15 
(1916), pp. 74, pU- 5, figs. 17). —^A study of the economic value of birds of West 
Virginia, with suggestions for the protection of the most useful species. 

The birds of the Isle of Pines, W. E. C. Tonn (Ann. Carnegie Mus., 10 (1916), 
No. 1-2, pp. 146-296, pU. 6; abs. in Auh, $3 (1916), No. 3, pp. 832, 888).—This 
work, incorporating the substance of field notes by G. A. Link and consisting 
largely of an annotated list of 142 species, Includes an outline of the geography 
and physiography of the Isle of Pines; notes on the climate, previous work, 
seasonal occurrence, and faunal affinities; a bibliography of 64 titles; etc. 

Some common insects and plant diseases of the farm, garden, and orchard, 
W. B. Rumsey (W. Va. Dept. Agr, Bui. 17 (1916), pp. 88, figs. $9)—A popular 
illustrated account of the more important insects and plant diseases to West 
Virginia, 

One him<ired notes on Indian insects, T. B. Fieycher (Agr, Research Imt. 
Pusa Bui, 59 (1918), pp. Y+$9, figs. 20). —^These notes relate to insects of 
economic importance. 

[Insects and control measures in South Africa] (JJfdon Bo. Africa Dept. 
Agr. lPub.% 1915, Nos. 75, pp. 8; 83, pp. 8, figs. 8; 1916, Nos. 5, pp. 10, figs. 4; 6, 
PP* 7, figs. 6; 7, pp. 7, figs. 4; 8, pp. 8, figs. 8; 9, pp. These papers on insect 
pests and their control in South Africa relate, respectively, to Locust Bestruc- 
tioa; The Mally Fruit Fly Remedy for the Prevention of Maggots in Fruit by the 
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Destruction of tiae Parent Flies Before Fggs Are Laid; and Tlie Pepper Tree 
Caterpillar (Bomlpcomorpha pallida), The Potato Ladybird Beetle (Mpilachna 
(Iregei), The Plum Slug Caterpillar (Parasa latistriga), (I) Some Destructive 
BYiiit and Flower Beetles, (II) A New Insect Pest of the Peach {PJiUagatfws 
Uutus), and The Cucumber and Vegetable Marrow Ply (Dacus vertedratus), 
by D. Gunn. 

Notes on insects damaging sugar cane in Queensland, E. Jabvis {Bur, 
Bugar Bispt. Btas, Queensland, Div. Wnt. Bui, S (1916), pp. i8, ftps, 57), —^Tliis is 
a brief record of field and other observations made of the insect enemies of 
sugar cane, largely in the vicinity of Gordonvaie. 

Bevision of tlie Japanese termites, S. Hozawa {Jour, Col. TJniv, 

TokMO, 35 {1915), Art, 7, pp, 161, pis. If, Jigs. 39). —^Xhis revision, in whieli 13 
species are recognized, includes a table showing their distribution in Japan 
and a list of the literature on the Japanese species, together with colored figures 
of most of the species. 

Experiments on the transmission of infantile leishmaniasis by fleas 
(Pulex irritans), Pekeiea da Silva (Arg. Inst. Bact. Camara Pestana, 4 {1916), 
No. S, pp. 261-267). —^The author’s investigations have led to the conclusion that 
thus far it has not been demonstrated that fleas (Gtenocephalus cams and P. 
irritans) act as agents in tbe transmission of human and canine leishmaniasis. 

Native food plants and feeding habits of the cotton stainer in St. Vincent 
(Agr. News [Barbados], 15 {1916), Nos, $69, pp, 202, 203; 370, p. 3).—Investi¬ 
gations made of Dysdercm delauneyi in districts where Sea Island cotton is 
grown on an extensive scale show that at the end of February, when the 
fields are being cleaned of the old cotton plants, it migrates to trees, bushes, 
and herbaceous plants nearby. It feeds on flowers of the mango {Mangifera 
imdioa)^ Eupatorium odoratum, blacfe sage {Gordia cylindristaohya), and horse¬ 
radish tree (Moringa pterygosperma), the fruit of okra {Hibiscus esculentus) 
and maiden’s blush {Mormordiea charantia), and secretions of scale insects, 
but does not appear to be able to breed thereon. Its occurrence on two 
malvaeeous food plants other than cotton, namely, the silk cotton tree (Brio- 
dendrcm anfractmsum) and the John Bull tree {Thespesia populnea) which 
are its chief food plants in the close season for cultivated cotton, is considered 
at some length. 

Additional notes on the native food plants and feeding habits of the cotton 
Stainer in St. Vincent {Agr, News [Barbados}, 15 {1916), No, 373, p. 267), — 
With further observations of Dysdercm delauneyi, an account of the food 
plantS' and feeding habits of which Is above noted, the infestation of young 
cotton fields has been definitely traced to the silk cotton tree {EHodendron 
mfrostwsum) and the John Bull tree (Thespesia populnea), A campaign of 
control will'Consist at first in the destruction of the John Bull trees. 

Key to the nearctic .^cies of Paracalocoris (Heteroptera; Miridse), W. L. 
McAtee {Ann, Bnt, Bog, Amer., 9 {1916), No. 4, pp. 366-390) key given 
to/tWS'genus of the subfamily Mirinm includes 10 species of which 4 are now 
' "and 20, varieties of which 23 are new. Among the more important are Para- 
'' mlmoHs Btmipem' mnealis n, var., wcnrring on wild apple, Gratsegus, and 
quince at Batavia, N. Y., afid P. liawbeyi anoora n. sp. and n. var., reported by 
I. M, Hawley as becoming a pest of economic importance on the cultivated 
h<^ near Waterville, N. Y., where he has worked out its life history. ' 
.:-'!lhedeafhoppers or Jassoidea of Tennessee, D.,M. DELom {T&rm,. 

{1916), pp. 113, ft.gs. This work, which includes keys to the 
';genera, and species ■ of leaflioppers occurring, in Tennessee, lists and 
„ '212 ^lecies and varieties. 
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Observations on the ecology of CoccideB^ with special reference to their 
morphology and physiology, G. Teodobo {Redial 11 (19M), l^o, 1-2, pp, 129- 
209, pis. $, figs. S ).—This discussion includes a bibliography of 100 titles. 

Researches and experiments in the control of Chrysoniphalus dictyospermi 
of citrus in Sicily in 1914, G. del Gueecio and E. Malenotti (Bedia, 11 {19M), 
No. 1-2, pp. 1-127, pi. 1, figs. 25). —^Though reporting largely upon control work 
with insecticides, the biology of the “ bianca-rossa is briefly considered. 

Statistics on the production of silk in France and elsewhere (Utatistique 
de la Production de la Sole en France et a vMranger. Lyon: Spndicat de VUfUon 
4es MarcJiands de Soie de Lyon, 1916, pp. 78). —Statistical data on silk pro- 
C,|Ction during 1914 in occidental Europe, the Levant and central Asia, and 
the extreme Orient are here presented. See also a previous note (E. S. R., 
35, p. 56). 

The white-marked tussock moth, R. L. Websteb (lotoa Sta. Circ. 33 (1916), 
PP- Ih figs. 3). —Numerous reports of the abundance of this pest in Iowa re¬ 
ceived during the fall of 1916 led to the preparation of this brief account. 

The potato tuber moth, J. B. Geaf (t7. S. Dept. Agr. Bui. 427 (1917), pp. 
56, pi, 1, figs. 4^)* —^This is a report of investigations of the potato tuber worm 
conducted in southern Oalifornia from 1912 to 1916, a general account of which 
pest by Chittenden has been noted (E. S. R., 29, p. 855.) 

This moth injures the potato by destroying the leaf surface and tunneling 
in the substance of the tuber. The tuber-feeding larva injures the potatoes 
themselves by tunneling through them, so filling these tunnels with excrement 
and fungus that the potatoes, even if not severely injured, are very unsightly 
and of small market value. It is a source of serious injury to other plants as 
well, including eggplant, tomato, red pepper, tobacco, etc. 

The life history studies here reported upon at length show that in southern 
Oalifornia there are five or six generations, all stages occurring at all times 
of the year. Parasites, while varying in effectiveness, play an important part 
in checking the pest, the egg and pupa each having its parasite, while several 
attack the partially grown larvse and at least two the mature larvse. Since the 
burrowing habit of the larva protects it from parasites, except while spinning 
its cocoon and pupating, it is doubtful if parasites can be of practical im¬ 
portance when the insect infects stored tubers. During 1914 RahroTyracon 
johannseni was the most effective parasite, their order of Importance in that 
year being as follows: H. johanns&nA, Ghelonus shoshoneanm'um, Bympmis 
siigimtipennis, Gampoplex pMliorimxBce, Bassus gihOosus, Apanteles sp., Micro- 
gmter sp., Nepeira Jyenevola fusdfemora, and Zagrammosoma fiavoUneaturn. 
During 1915 Dibraohys cUsiocampm, 8. stigmatipennis, and G. pMhorinmm 
were of first and about equal importance. Observations of a secondary para¬ 
site, D. 'boucheanus, and the parasites above mentioned are recorded in con¬ 
nection with illustrations of each. 

Data relating to control measures have been summarized as follows: 

“ The numbers of the insect should be reduced by practicing good farming 
and leaving no tubers exposed for the insect to work on. Potatoes should be 
harvested and marketed as rapidly as possible, unless the grower has facilities 
for storage and is prepared to treat the potatoes if necessary. Once the tubers 
become infested, the best way of ending the damage is to fumigate with 
carbon bisulphid, using 2 lbs. to 1,000 cu. ft. of air space (measured before 
storing the tubers) and allowing 48 hours for fumigation. Clean or uninfested 
potatoes should be kept away from the moth. 

Potatoes should never be left in the ground after they are ripe and where 
the soil Is dry. When tubers are infested and facilities are lacking for storing 

89684°—-No. 7—IT-6 



666 


EXPEBIMEKT STATION BEOOEB» 


[¥oi m 


in bins, th© progress of Infestation can be checked by holding the potatoes in 
cold storage. The temperature should be about 37 to 40® F. This should be 
adopted only as a temporary method in keeping potatoes from deteriorating in 
value while they are being held for a rise in price.” 

A map showing the localities in which the potato moth is established on 
potato, localities in which it is established on other plants, and localities 
where it has been introduced but is not established is attached. A bibliography 
of 96 titles is included. 

The rhododendron, tingid (Stephanitis rhododendri) in Surrey, B. B. Gbeen 
(Ent Mo, Mag,, S, ser., 2 (1916), No, 21, pp, 207, The autbor records the 

occurrence of this pest at Gamberley. 

A note by G. 0. Champion appended calls attention to the fact that Lepto- 
bgrsa explanata, described by Heidemann in 1908 as occurring abundantly on 
mountain laurel (Kalmia latifolia) and injuring the foliage of Rhododendron 
maximum along the Atlantic coast of the United States (E. S. B., 21, p. 451), 
is certainly the same vSpecies. An account of the life history of L. explamta 
by Crosby and Hadley has been previously noted (E. S. R., 34, p. 451). 

Observations of the biology of Recurvaria nanella, A. Mignone {AIM R, 
Aecad. Lincei, Rend. Cl. Sei. Fis,, Mat e Nat, 5. ser,, 25 (1916), /, No, $, pp. 
188-195). —This is a preliminary report of studies of the lesser bud moth in 
Italy. Studies of this pest by Houghton in England (E. S. R., 15, p. 787) and 
by Scott and Paine in the United States (E, S. R., 31, pp. 252, 755) have been 
previously noted. 

Evolution of the color pattern in the microlepidopterous genus Litho- 
colletis, Anhette F. Beatjn {Jour, Acad, Nat Sd. RMla.i 2, ser,, 16 (1915), pp, 
105-1B6, pU. 2, figs. 26),—Among the species listed, in which the development 
of the pattern has been traced from the first appearance of color to the adult 
markings, LithocoUetis cratosgelta is of economic importance. 

Heuropteroid insects of the Philippine Islands, N. Banks (Philippine Jour, 
8d,, Beet D, 11 (1916), No. S, pp. 195-217, pis. 2). 

The control of the house fly, B. Buanchajbi) (lAgue Banit Frang. Bui. 5 
(1915), pp. 6S, figs. 27; ahs. in Jour. Bop. Arjny Med. Corps, 26 (1916), No, 2, 
pp. 248-254, figs. S).—A general discussion of the subject, of the more important 
species occurring in the house, their manner of reproduction, diseases trans¬ 
mitted, and control measures. A discussion by H. G. Richter of the manner of 
arranging manure heaps in order to destroy the fly larvse contained therein is 
appended (pp. 69-62). 

Prevention of fly breeding in horse manure, S. M. Copeman (Lancet ILom 
donj, 1916, I, No, 24, pp. 1182-1184, figs. 2).-—The author reports experiments 
with the close-packing ” method of controlling the house fly in horse manure 
about military camps. 

It was found that the temperature developed during fermentation largely 
depended on the manner in which the manure was stacked during the building 
of the heap. In temperature experiments by F, M. Hewlett maggots were 
found to be killed qnicMy by either dry or wet heat at any temperature above 
1148® and he considers it improbable that they could live long at any tem¬ 
perature above 106°. Records kept of temperatures in piles of manure showed 
ihat at no great depth from the surface the heat was too great to permit the 
existence of iarvse. On the top of the piles the larvae were living only in the 
surface layers, and the excessive heat due to fermentation becomes practically 
ftlarvlcdde. ' 

Some fixpertments on the house fly in relation to the farm manure heap, 
H, Elwnoham: (Jmn Am Bd. IMnglandl, 7 (1916), No. 4, pp. ' 44 S- 457 , figs. 
Is a report of a series of experiments conducted with a'view to test- 
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ing the fly-breeding capacity of the open farm manure heap as distinguished 
from heaps in close proximity to dwellings. The conclusions drawn which 
apply to manure heaps far distant from houses are as follows: 

While the house fly is liable to breed in large numbers in stable refuse which 
is stored in close proximity to dwellings, the governing factor is found in the 
dw'ellings rather than in the manure heap, the latter merely serving as a 
secondary convenience, providing a breeding place for the flies which have been 
attracted to the houses in search of food. The open farm manure heap far 
aw^ay from houses is hut little frequented by house flies, and then only later in 
the season when the insect has become numerous and widely dispersed. The 
spent manure heap, in which fermentation has practically ceased, produces 
under rural conditions at least practically no flies at all. Although the farm 
heap may produce but few house flies, it is a prolific source of Stomoxys cal- 
citranSf and those agriculturists who value the comfort and health of their 
animals should treat all manure with a view to the destruction of the larv^ 
of this pest. 

A note on some helminthic diseases with special reference to the house fly 
as a natural carrier of the ova, T. O. Shiecorb {ParaBitology, 8 (1916)^ No. 3, 
pp, 2S9-24S ),—The data presented show the house fly to be an important factor 
in the conveyance of the ova of helminths. 

Eilariasis,—Beport of two cases in the District of Columbia and analysis 
of the cases reported for eastern North America, M. W. Lyon, Tb. (Jour. 
Amer, Med. Assoc., 68 (1917), No. 2, pp. 118, 119 ).—In reporting upon two cases 
of infection with Filaria bamrofti in the District of Columbia it is pointed out 
that Gulew guinquefasciatus, the mosquito which serves as the intermediate 
host of N. hancrofti, ranges as far north as Washington and St. Louis, and per¬ 
haps farther. 

A new enemy of maguey, G. Gandaea (Mem. p Rev. Soe. dent **Antonio 
Almte,^* 32 (1915), No. 11-12, pp. 483-489, figs. 5 ).—^An account of (Trypeta) 
Myennis smtellans, which is a source of injury to the agave in Mexico. 

The cabbage root maggot and its control in Canada, with notes on the 
imported onion maggot and the seed-corn maggot, A. Gibson and R. 0. Tee- 
HBENE (Canada Dept. Agr., Ent. Branch Bui. 12 (1916), pp. 58, pi. 1, figs. 29 ).— 
This bulletin reports studies of the biology of the cabbage maggot and of 
control measures made at Agassiz, British Columbia, and at Ottawa, Ontario. 
It records observations made of the depth of puparia in the soil, emergence 
of flies from puparia buried at different depths, the length of the puparlum 
stage during summer and autumn, length of the life of individual flies, develop¬ 
ment, habits, and reproduction, and gives a chart which shows the egg de¬ 
position of the cabbage maggot at Agassiz in 1915, with records of prevailing 
temperature, rain, etc. 

Short accounts of the life history, habits, and reproduction of the imported 
onion maggot or Hylemyia antiqua (Phorbia cepetorum) and of the seed-corn 
maggot (P. fmdceps) follow. 

The means of controlling root maggots considered include the use of tar 
paper disks (E. S. B., 31, p. 352; 35, pp. 53, 55), cheesecloth frames (B. S. R., 
25, p. 38), trap crops, etc. The bulletin concludes with a discussion of the 
control of root maggots under field conditions. 

The parasites of maggots reared in Canada are a staphylinid (Baryodma 
onlarionis), long known in eastern Canada as an enemy of the cabbage root 
maggot; a cynipid (Ootlhonaspis giUettei), which has a wide distribution in 
the Dommion; a chalcidid (Pachycrepoidem duUm); and what is thought to 
be Memiteles mficoxus. The predators, which were found under laboratory 
conditions to readily devour the eggs, larvae, and often the hard-shelled puparia, 



658 


EXPEMMEl^T STATION BECOED, 


[Vol. 36 


are BemUdium mutatum, B, trechiforme, Platpms cupreus, PterosticMs lum- 
Mandns, and Amara (Celia) farcfa. Other species recorded as probably pre¬ 
dacious at Agassiz are Orm punctatus, Xantholmus hamatus, HesperoUum 
califormcum; Binarwa angmtula, and a red mite. 

Some experiments on the breeding of the mangold fly (Pegomyia hyos- 
cyami) and the dock fly (P. bicolor), A. B. Cameron (Bill. Ent. Researeh, 7 
(1916), No. 1, pp. 87-92, figs. 2). — ^The experiments here reported have led the 
author to the conclusion that P. hyoscymvi reared on belladonna will oviposit 
and complete its life history on mangolds if belladonna be absent. Why this 
same species did not oviposit on the leaves of sugar beet was not discovered, 
P, fiyos&yami reared on mangold leaves did not oviposit on those of the very 
closely allied sugar beet. All that can be inferred from the experiment is that 
the species when reared on the leaves of the mangold will more readily oviposit 
on those of the same plant than on sugar beet. 

*‘P. Hcolor reared on dock does not oviposit and complete its life history 
on the leaves of the mangold or sugar beet. It may also be safely asserted 
that neither does P. hyoscyami reared on mangold or sugar-beet leaves oviposit 
OB those of the dock. 

“Where weeds and cultivated plants have their leaves similarly blotched 
and blistered by leaf-mining maggots, one must make a careful examination 
of the insects before stating that the damage is due to one and the same 
agent. The author believes that hasty and immature judgment has led to the 
commonly accepted error that the maggot (P. hicolor) which mines in the 
leaves of the dock also attacks those of mangolds. That the insect which 
blisters the leaves of the common weed, goosefoot (Chenopodium album), is 
identical with the P. hyoscyami which causes similar injury to mangold leaves, 
there is no doubt. In how far there may be a migi-ation, if any, of the insects 
between the two plants has not been experimentally established.” 

An account of the life history of P. hyoscyami by the author has been 
previously noted (E. S. H., 32, p. 351). 

A new specie of Agromyza destructive to beans in the Philippines, J. E. 
Maeloch (Proc. Ent 8oc. Wash., 18 (1916), No. 2, p. 9S).—Agromyza de- 
structor, which is very destructive to beans in the Philippine Islands through 
working in the stems of young plants, is described as new. 

The scarabeid enemies of sugar cane, O. Moreiea (Os Besouros da Canm'' 
Assumr. Rio de Jnmiro: Min. Agr., Indus., e Com., 1916, pp. 25, ftgs.^22).'—A 
brief account of the more important white grubs injuring sugar cane in Brazil 
and means for their control, with a note on other sugar cane pests. 

0n the value of poison bait for controlling cane grubs, E. Jarvis (Bur. 
Bugar Espt. Bias. Queensland, Bit?. Ent. Bui. 4 (1916), pp. 14, Rgs. 9),—A re¬ 
port of laboratory tests of poison bait for the control of the grey-back cane 
beetle (Lspidiota alhohvrta), a serious pest of sugar cane. 

A generic synopsis of the coccinellid larvm in the United States National 
Museum, with a description of the larva of Hyperaspis binotata, A. Bovino 
(Proc. U. B. Nat Mus., 51 (1917), pp. 621-650, pU, This paper includes a 
bibliography of ten pages, 

A bad attack by the mustard beetle on water cress, A. Eoebuck (Jour. 
Bd, Agr. ILondon}, 26 (1916), No. S, pp. 258-241, pi. 1).—Rhmdkm cocUearim 
has been the source of severe injury to water cress on a Shropshire farmu 

The desert corn flea-beetle,' V. B. Wilueemutu (B. B. Dept. Agr.:B^'''4i6 
(1917% pp. 21, ^ 1, figs. 7).-^This is a report of studies of thp biology and 
methods of mntrol of Ohcctoemoti®'compiencM In the'Imperial Valley 
of OalforhM in ItlO and carried on during 1913,1914, and 1915 at Tempe, Ariz, 
TMa flea-beetle ocenrs in ininrious nimaber®.:dn'the^cultivated areas of'the 
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Soiitliwestern States on corn, milo maize, sugar cane, Sudan grass, wLeat, 
barley, and alfalfa. The adult is a source of injury through feeding upon 
the top of the plant and the larvie upon the roots. 

“ The eggs are deposited at or near the surface of the ground and hatch in 
about six days. The young larv® are found within the tender roots of the 
food plants, while the older larvae are found in the soil near these roots. The 
average length of the larval stage is found to be 32 days. The prepupal and 
pupal stages are both passed Vvdthin a cell in the soil near to the roots on 
which the larvae fed. The flea-beetles hibernate in the adult stage under rub¬ 
bish or at the base of various grasses growing in the regions of infestation. 
The total length of the life cycle of this flea-beetle is about seven weeks, there 
being from three to four generations each year. 

“ The numbers of adult flea-beetles can be reduced greatly by cleaning up 
hibernation quarters and eradicating some of their ’weed food plants, such as 
Johnson grass, salt grass, and Bermuda grass. They can be further reduced 
by carefully cultivating such crops as can be cultivated just as soon as the 
soil becomes dry, following each irrigation. This method destroys a great 
many pupae. Small pieces of corn can be sprayed successfully with arsenate 
of lead, using 2 lbs. to 50 gal. of water, the water being made into a strong 
soap solution. This acts both as a repellent and as a poison to the beetles. 
Injury to corn and other crops can be overcome partially if the soil is placed 
in the best possible cultural condition by the addition of barnyard manure 
or other fertilizer. The nymphs and adults of a predacious hemipteran {Redu- 
violas fenis) were observed to feed upon these beetles, and a small para¬ 
sitic wasp, Neurepyris sp., was found to prey upon the larvjB and prepupse.*’ 

Borers infesting the ash, F. J. Seaver (Jour. F. Y. Bot. Gard., 11 {1916), No. 
199, pp, 95-91, pU, 2). — N brief account of the life history of and injury caused 
by the ash borer {Podosesia syringce), which is a close rival of the leopard 
moth in its destruction of the ash, 

A new species of Pityogenes, J. M. Swaine (Syracuse Univ, lPul)8.J, 16 
(1915), No. 1, pp. 8-10). —^The species here described as new, Pitpogenes hop- 
kinsi, is the most abundant bark beetle in the limbs of pine throughout the 
eastern part of Canada and the United States. A second species is described 
as P. lecontei n. sp. 

Observations on the life history and habits of Pityogenes hopkinsx, M. W. 
Blackman (Spracuse Univ. [Puhs.J, 16 (1915), No. 1, pp. 11-66, pis. 6). —The 
author here reports studies of the life history and bionomics of the species 
above described as new to science. 

Thirty-sixth annual report of the Beekeepers^ Association of the Province 
of Ontario, 1915 (Ann. Rpt. Beekeepers^ Assoc. Ontario, 1915, pp. 92, figs. 8). — 
This report of the proceedings of the association includes papers on Tempera¬ 
ture and Humidity in the Hive in Winter, by E. P. Phillips (pp. 10--27); Honey 
Production from the Golden-rods and Asters, by P. W. L. Sladen (pp. 27-50); 
Outdoor Wintering, by H. G. Slbbald (pp. 30-38); Notes from the Year's Work, 
1915, by M, Pettit (pp. 38-46) ; etc, 

Sacbrood, G. P. White (U. S. Dept Agr , Bui. 4S1 (1917), pp. 5^, pU. 4, figs. 
3S}. —^This is a detailed report of investigations of an infectious disease of the 
brood of bees which is caused by a filterable virus, as described in the pre¬ 
liminary report previously noted (E. S. R., 29, p. 57). 

The author has found that a colony can be inoculated by feeding it sirup 
or honey containing the virus, that the quantity of virus contained in a single 
larva recently dead of the disease is sufficient to produce quite a large amount 
of sacbrood in a colony, and that the incubation period is approximately six 
days, though frequently slightly less. While the disease is more often en- 
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countered during the first half of the brood-rearing season than during the 
second half, it may be produced by inoculation at any season of the year that 
brood is being reared. “ It occurs among bees in localities having as wide a 
range of climatic conditions, at least, as are found in the United States. The 
course of the disease is not greatly affected by the character or quantity of 
the food obtained and used by the bees. Larval remains recently dead of the 
disease prove to be very infectious when fed to bees. Dead larvse which have 
been in the brood comb more than one month are apparently noninfectious. 
Colonies possess a strong tendency to recover from the disease without treat¬ 
ment. 

“The virus of sacbrood suspended in water and heated to 138® F. (59® 0.) 
was destroyed in 10 minutes. Considering the varying factors which enter 
Into the problem, the minimum temperature necessary to destroy this virus 
when applied for 10 minutes should be found at all times to lie somewhere 
between the limits of 131 and 149® F. When the virus of sacbrood is sus¬ 
pended in honey it may be destroyed by heating the suspension for 10 minutes 
at approximately 158®.” 

The virus resisted drying at room temperature for approximately three 
weeks. It was destroyed by the direct rays of the sun in from four to seven 
hours when dry, when suspended in water in from four to six hours, and when 
suspended in honey in from five to six hours. When suspended in honey and 
shielded from direct sunlight it remained virulent for slightly less than one 
month at room temperature during the summer. The virus was destroyed in 
approximately five days in the presence of fermentative processes taking place 
in 10 per cent sugar solution at room temperature. 

“ In the presence of fermentative processes going on in 20 per cent honey 
solution at outdoor temperature the virus of sacbrood was destroyed in approxi¬ 
mately five days. In the presence of putrefactive processes the virus remained 
virulent for approximately 10 days. The virus will resist 0.5 per cent, 1 per 
^cent, and 2 per cent aqueous solutions of carbolic acid, respectively, for more 
than three weeks, 4 per cent being more effective. Neither carbolic acid nor 
quinin as drugs should at present be relied upon in the treatment of sacbrood. 

“ Varying factors entering into many of the problems discussed In this paper 
tend to vary the results obtained. In such problems the results here given 
must be considered from a technical point of view as being approximate only. 
They are sufficiently exact for application by the beekeeper, but to insure the 
detraction of the virus in practical apiculture the time element indicated from 
these experiments as sufficient should be increased somewhat.” 

Bescriptions of seven new species of red spiders, B. A. McGhegoe {Proc, 
U. B. Wat, Mm., 51 {1917), pp. 581-590, pU, 7). —Six species of Tetranychus and 
one of Tetranyehina are here described as new to science. Of the former, two 
are from South America and four from North America. Tetraf^ychns ilims dis¬ 
colors the leaves of American holly, T, willamettei injures at times the appear- 
aiice of the western white oak, and T. montimlus saps the vitality of the large 
huckleberry of the Cascade region. 

A case of infestation with Bipylidiuna caninum, Maeia P. Mendoza-Guaxon 
iPhmpim Jmr. Sd,, Sect B, 11 (1916), Wo, 1, pp. 19-^1, figs. 8).--The author 
records the finding of this canine tapeworm in an Infant. 

EOOBS—HUIEAIT inJTEITIOISf. 


Steaes on the digestibility of the grain sorghums, 0. F. Langwoethy and 

^ L W m ime), pp. 5i).-TWs bulletin reports 

data n^armag tte afesstabfflty ot tbe grain sorgbnms, d-warf kaflr com, 
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feterita, dwarf milo maize, and kaoliang, obtained by feeding these to seven 
normal young men. The grains were ground to a meal and eaten either in 
the form of bread, with a basal ration of potato, apple sauce, butter, and sugar, 
or as a mush, with a basal ration of apple sauce, butter, sugar, and sirup. For 
comparison similar experiments were made with breads prepared from corn 
and wheat meals. The results of these experiments may be summarized 
briefly as follows: 

When the kafir corn was eaten in the form of hard bread, 58 per cent of its 
protein was digested. This value may be high owing to the large proportion 
of milk protein in the diet. When eaten in the form of a softer bread the 
average digestibility of the protein of the dwarf kafir corn was 51 per cent, 
of the feterita 51 per cent, of the dwarf milo maize 40 per cent, and of the 
kaoliang 20 per cent. When eaten as a mush the percentage digestibility of the 
protein of the dwarf kafir corn was 48 per cent, of the feterita 48 per cent, 
of the dwarf milo maize 34 per cent, and of the kaoliang 4 per cent. No at¬ 
tempt was made to estimate the digestibility of the fat as supplied by cereals 
since it was present in very small quantity. 

The carbohydrates of the experimental ration and of the sorghums alone were 
found to be very completely utilized. 

“Considering the grain only, as distinguished from the ration as a whole, 
the average value for the kafir corn (hard) bread was 98 per cent, for softer 
dwarf kafir corn bread 96 per cent, and for dwarf kafir corn mush 96 per cent. 
In the case of qgrbobydrates supplied by feterita, the average values were 97 
per cent for the bread and 99 per cent for the mush; with dwarf milo maize 
96 per cent for the bread and 98 per cent for the mush; and for kaoliang 96 
per cent for both bread and mush.'' 

The corn and wheat proteins were found to be somewhat less thoroughly 
digested than is usually the case, this being due probably to the coarseness 
of the meals used. The average digestibility of the corn bread protein was 60 
per cent and of the coarse wheat bread protein 77 per cent. As the experi¬ 
ments with all the grains were conducted under uniform conditions it is 
concluded that the protein of the grain sorghums is less digestible than that 
contained in either corn or wheat. 

These experiments and information available regarding the preparation of 
the sorghums for the table indicate that these grains are valuable as human 
food. In cooking, care must be taken that they absorb a sufficient quantity 
of water so that the particles of meal which are characteristically hard may be 
well softened. The flavor of the grain sorghums is generally agreeable. 
Although their protein is less completely assimilated than that of com or 
wheat, they are, with the exception of kaoliang, fairly good sources of this 
food constituent. In addition, they are a good source of carbohydrate, which 
they furnish in a form very completely available to the body. 

On the digestibility of bread.—II, Salivary digestion of erythrodextrin in 
vitro, X 0. Blake {Jour. Amer. Ghem. Soc.j $9 (1917)^ No. pp, S15S20f figs. 

—Further data are reported upon one phase of the exjTeriments reported in 
the first article of this series (E. S. K., 35, p. 468), namely, the effect of 
moderate variations in concentration upon the activity of the amylases studied. 
The following conclusions are drawn: 

“The digestion of erythrodextrin by ptyalin is a monomolecular reaction. 
The optimum temperature for this digestion is 51° G. (91.8° F.). The tem¬ 
perature coefficient is relatively small at the ordinary temperature, being 
about the same as that of chemical reactions in general. The enzym is de¬ 
stroyed at 65°. The digestion becomes disproportionately slow when the ratio 
of substrate to enzym becomes very large. This ratio is constant for different 
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coacentratioES, ancl probably represents a compound formed by the union of the 
enzym and the substrate preliminary to hydrolysis. The retarding influence 
of maltose is shown to be relatively small and to vary directly as its concen¬ 
tration, The relatively slow digestion of achrofldextrin is again pointed out, 
and a preliminary redetermination of its specific rotation made.” 

Food supply orders [milling of flour] (Bd. Trade Jour. [LfMdon], 95 {1916), 
No. 104 s, pp. 5W, 571).—^ote is made of the percentages of flour which must 
be obtained from wheats of various qualities, according to an order of the 
British Government. 

Government control over flour, W. Jago {Nature {London], 98 {19IG), No. 
2457y pp. 250, 251). —This article discusses the flour-milling order noted above, 
especially with regard to the quality of the bread and flour produced and the 
question of Increasing the percentage of flour obtainable from the wheat. 

Flour standards, W. Jago {Nature {London], 98 {1917), No. 2464^ p. S90). — 
In increasing beyond a certain point the percentage of flour from a given amount 
of wheat the author advocates the addition of flour derived from barley, maize, 
rice, or oats, rather than the addition of wheat offal. While the flours from 
barley and the other cereals mentioned show an absence of gluten, they do not 
contain the proteolytic and starch-converting enzyms present in the whiter por¬ 
tion of the wheat offal, which acts diversely on the gluten and starch of the 
flour. 

TricMnss in pork and nematodes in butterflsh in their relation to the im¬ 
plied warranty in the sale of articles of food, O. W. Stiles {Jour. Amer. Med. 
Assoe., 68 {1917), No. 9, pp. 685S87).—The author states that from the stand¬ 
point of the zoologist the term “ diseased ” in the sense of the food laws should 
be interpreted dijfferently from its academic meaning, and that the terms “ dis¬ 
eased meat” and “meat from diseased animals” really mean meat which Is 
likely to produce disease when eaten by human beings. In discussing the ques¬ 
tion of implied warranty on the part of the food vendor, on the basis of this 
interpretation of the term diseased meat, he maintains that there is justifica¬ 
tion for the vendor of live shellfish, chickens, fish, or other raw foods to assume 
that the purchaser of these foods is under an implied guaranty to see that they 
will be properly handled and prepared for reception into the stomach before 
they are served as food. In discussing the sale of raw pork attention is called 
to the facts that the absence of live trichina in fresh pork can not be guaran¬ 
tied by any known practical method of inspection and that if the pork is 
properly cooked any trichinse present are killed and hence can not produce 
disease. 

With reference to the nematodes which were found in some samples of butter- 
fish, the author states that these fish should not be considered as diseased in the 
above sen^, since the encysted worms were present chiefly on the entrails and if 
properly dress^ and cooked the fish would not be liable to produce disease in 
man, although from the standpoint of the fish themselves they were undoubtedly 
diseased. 

[Analyses of] baking powder, A. McGill (Lad. Inland Rev. Dept. Canada 
But 860 (1917), pp. 25). —^Analytical data are given regarding 218 samples of 
conmierclal baking powders. 

Annual report 1916 Food and Drug Department State of Tennessee, H. L. 
Bskew (Am. Rpt. Food md Drug Dept. Term., 1916, pp. 22).—l^he activities of 
the department during the year 1916 consisted in the Inspection of /hotels,' the 
of weights and'. measures, and. the 'esamination of 1,858 samples of mis- 
tellaiiebiis;;foods, drugs,, and 'beverages,.' '■ - ■ ^ 

k ' '' : ■■ /' . " .' / ' , „ , ■ 
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state laws and regulations pertaining to public healtli adopted during the 
year 1915 (Pub. Eealth Bpts, [D. R.], Reprint 33S (1915-16), pp, XJX+ 
Many of the laws included in this compilation relate to foodstuffs. 

Twentieth, annual convention of the Association of American Bairy, Eood, 
and Drug Officials, held at Detroit, Michigan (Froe. Asboc. Amcr, Dairy, 
Food, and Drug Offlcials, 20 (1916), pp. 239, fig. I).—^The proceedings are re¬ 
ported of the meetings held at Detroit, Mich., August 7-11, 1916. 

The following papers were among those read: Malnutrition through Errors 
in the Combination of Poods, by E. Y. McCollum; Demonstration of Simple 
Steam Sterilizer for Farm and Dairy Utensils, by G. B. Taylor; Inspection of 
Grocery Stores and Markets, by H. G. Smith; Skim Milk as a Human Food, by 
J. P. Street; Laboratory Control of Food Industry, by H. B. Barnard; Con¬ 
tribution to Knowledge of Chemical Composition of Fruit Extracts, by W. S, 
Long; Relation of Composition to Quality of Cheese, by J. N. Currie; Inspection 
of Canned Poods, by W. D. Bigelow; and Sanitation in Food Control, by 
G, G. Prary. 

The reports of committees are included. As a part of the report of the com¬ 
mittee to assemble current literature on the subject of nutritional disorders, the 
result of so-called devitalized foods, there is included an extensive bibliography 
of nutritional deficiency diseases, prepared by S. J. Crumbine. 

Food values—what they are, and how to calculate them, Makqaeet Mo- 
Killof (London: George Routledge d Som. Ltd.; New York: E, P. Dutton 
d Co., 1916, pp. Yni-\-136). —^This book brings together a great deal of infor¬ 
mation regarding the value of different kinds of foods in the diet and the nutri¬ 
tive requirements of men, women, and children. Tables are given which show 
the chemical composition and fuel value of a large number of different foods. 
A chapter is devoted to the use of these tables in determining the proportion of 
different food constituents furnished by made dishes, daily diets, and weekly 
menus, and another to miscellaneous calculations. 

Food values, R. Haecoxjrt (Ontario Dept, Agr, Bui. 245 (1916), pp. 14) 
This bulletin contains data regarding the economic selection of different foods 
and some information on bread making. 

Food supplies and prices in war time, with special reference to imports 
(Jour. Bd. Agr. ILondonI, 23 (1917, No. 10, pp. 955-965), —^A compilation of 
statistical data regarding the supplies of meat, dairy products, cereals, fruits, 
and vegetables. 

War food societies (Jour. Bd. Agr. {London), 23 (1917), Wo. 10, pp. 965- 
Information is given regarding the activities of different societies having 
for their object the increase and economic use of the food supply. 

[Diet in the Kansas State Penitentiary], J. E. Oaton in (Offldal Report by 
Btate Accountant Relating to the State Penitentiary. Topeka, Kam.: State, 
1916, pp. 11 - 14 ). —^This report contains several recommendations made by 
E. H. S. Bailey and others by L. A. Congdon regarding the food furnished the 
inmates of the prison. 

Some interrelations between diet, growth, and the chemical composiMon 
of the body, L. B, Mendeo:, and Saeah E. Jitbson (Ptog. Wat. Acad. Sd., 2 
(1916), Wo. 12, pp. 692-694). —^The results are reported of 88 analyses of the 
entire body of the white mouse at different stages of growth. 

It was found that the ash content of mice growing normally on an artificial 
food mixture of milk powder, casein, starch, salts, and butter fat was uni¬ 
formly higher at the corresponding stages of growth than the ash content of 
mice fed a ration of mixed grain, dog bread, and small amounts of milk. 
When the diet contained an abundance of fat but not enough protein to main¬ 
tain normal growth the fat content of the animal was found to he greater than 
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wlien tlie food contained adequate protein with the same proportion of fat. 
By underfeeding gain in weight was arrested and constant weight maintained 
for 30 and 60 days. Comparison of the composition of these stunted mice with 
that of mice growing normally showed that “the proportion of fat in the 
stunted animal is about the same as in the normal mouse of the same weight 
(but younger), while the percentage of water in the fat-free substance cor¬ 
responds to the water content of a normal mouse of the same age (but 
heavier).*’ The ash content of the stunted mice was greater than that of the 
normal mice of the same weight 

Retardation of growth by reduction of protein or salts in the food or by 
substitution of gliadin for other proteins affected the ash content of the animal 
in the same way as did underfeeding. Young mice maintained for a time 
at constant weight when given sufficient food again grew at a greatly ac¬ 
celerated rate, which enabled them to overtake control mice which had grown 
uninterruptedly. The ash content, however, did not increase at the same rate 
and the development of the skeleton did not, in the active growth which ac¬ 
companied refeeding, keep pace with the rapid gain in body weight, so that 
in a few days the normal relation was almost reestablished. 

Ammonia and amino acids in the stomach and intestinal content with 
exclusively vegetable diet, G. Agnoletti {Arch. Famaeol, Bper. e Sci, Aff., 
B2 (1916), No. 7, pp. 261-27S).—-From observations on animals (horses and 
asses) the following conclusions were drawn: 

A part of the nitrogenous portion of the soluble fraction of the stomach con¬ 
tent not found as total nitrogen was present in the form of ammonia, and a 
much greater part in the form of amino acids. The quantities of ammonia 
nitrogen and nitrogen titratable as formoi found in the intestine exceeded the 
quantities found in the stomach. In general with each group of animals re¬ 
ceiving the same food (hay, Indian corn, and oats) a high percentage of amino 
acids in the intestinal content corresponded to a high percentage of amino acids 
in the soluble portion of the stomach content. 

The infiuence of milk and carbohydrate feeding on the character of the 
intestinal flora.—IV, Diet versus bacterial implantation, T. G. Hull and 
L. Rbttgib (Jour. Baet, 2 (1911), No. 1, pp. 47-7i).—The experiments here re¬ 
ported were made with laboratory animals (white rats) and are a continuation 
of earlier experiments (E. S. R., 33, p. 460). These were supplemented also 
by experiments with other laboratory animals and men. The following con 
elusions are drawn in part from the data presented; 

BaMlm addopMlm (Moro) and B, Ufidm (Tissier) are common inhabitants 
of the intestinal tract of the white rat and of man, sometimes being present in 
small numbm*s and at other times excluding all other forms, at least for short 
periods. “The typical flora of infants which subsist on mothers’ milk is a 
good iHu^a^on of the extent to which one intestinal organism (B. Ufidus) may 
dominate and even supplant all other types. The most important factor in 
detemiining the character of the flora is the diet. 

“Lactose, milk, and mixed grains (wheat, oats, etc.) are specific articles of 
exert an influence on the intestinal bacteria. Lactose, when fed in 
suffiiifleat quantity (2 or 3 gm. daily), brings about a complete transformation 
„ of „the"flora of white rats, within two or three days; milk requires a longer time, 
and does not bring about a complete change. Milk and lactose together form the 
practiml and effective diet, at least for man. Grain feeds tend to increase 
the number of aciduric bacteria, but their influence is comparatively small. 

“Milk undoubtedly owes Its beneficial action to the lactose, which constitutes 
almost half of the solid matter present. The explanation of this action must 
,lle In the fact that the lactose is absorbed slowly from the intestine. On several 



1917J 


FOOm —HUMAK KUTHITIOK. 


665 


occasions it has been found in the feces of rats that had been supplied 
with it as a part of their diet. The raw grains are also probably acted 
upon slowly, or at least some of the intermediate carbohydrate products are 
not immediately absorbed. Bread, on the other hand, which contains cooked 
starch, does not foster the development of the acidurlc bacteria, because it Is 
digested quickly, and no available sugar remains in the intestine long enough 
to be attacked and utilized by this group of bacteria. . . . 

“ Meat or other high protein diet increases the indol-producing bacteria and 
other organisms of the so-called ‘ putrefactive’ type, like B coli and B. welcMi; 
cornstarch appears to foster the amylolytic group of intestinal organisms, while 
in a few experiments grain feed seemed to favor the development of what ap¬ 
peared to be fusiform bacilli. 

“ The reaction of the intestine remained independent of the character of the 
intestinal flora. While the acidity of the intestinal conents varied in different 
rats, it was not increased during the course of lactose feeding experiments. 
The acidity was highest in the duodenum, as a rule, and lowest at the ileo-ceca! 
valve. 

The marked influence of a high lactose diet upon the intestinal flora of man, 
which was demonstrated in these experiments, has been confirmed by other in¬ 
vestigators working with typhoid patients, who found that eating milk sugar 
(250 to 300 gm. daily) brought about a marked change in the intestinal flora 
where the initial flora had been of a distinctly putrefactive type. The authors 
state that in both the earlier and present work they were unable to establish 
B, Mdgarieus in the intestine of white rats even for short periods of time, al¬ 
though the bacilli were fed in large numbers. These results are in harmony 
with those of other investigators. 

A bibliography of cited literature is appended. 

Experimental studies of the intestinal flora, W. R. Sisson {Amer. Jour. 
Diseases CMHr&Uy IS {1911), No. 2, pp. 117-127 ).—^Experiments are reported 
in which was studied the effect of various foods commonly used in infant feed¬ 
ing on the bacterial flora of the intestinal tract. The observations w^ere made 
on infants and Iaboi*atory animals (puppies). The bacterial flora of the 
puppies fed on cow’s milk was found to be essentially the same as that of 
infants on a similar diet- The following conclusions were drawn from tiie 
experiments with puppies: 

“ In puppies the types of organisms occurring at the duodenum, ileum, cecum, 
and rectum are in all instances similar. One can not speak of a characteristic 
local flora occurring in these regions. 

“ Feedings to puppies of cow’s milk mixtures with high percentage of su¬ 
crose or lactose does not cause characteristic changes in the intestinal flora 
at any level, even when a diarrhea is produced. 

“ Starvation of 24 hours renders a relative amicrobism of the small intestine.” 

The influence of fresh and autoclaved cows^ milk on the development of 
neuritis in animals, R. B. Gibson and Isabelo Ooncepcion {Philippim Jour. 
Bd. Beet B, 11 (1916), No. S, pp. 119-13S, pis. 2, figs. 2 ).—Feeding experiments 
are reported with laboratory animals (fowls, pigs, and dogs). These were 
carried out to determine whether or not antineuritic substances were present 
in milk and to what extent these would be affected by autoclaving the milk 
for two hours at 125° 0. 

The results obtained showed the antineuritic vitamins to be present in milk 
in slight amounts only, and that the continued feeding of either fresh or auto¬ 
claved milk without suitable additions to the diet induced symptoms of beri¬ 
beri. The authors state that the antineuritic powders of milk are so slight that 
in Infant feeding the diet should be extended as soon as possible, and that 
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-f are probably born with a reserve supply of the 

f to maiutaln them in good nutritive condi- 

t on until the time when they begin to eat other foodstuffs. No evidence was 
obtains in these experiments that autoclaving the milk for two hours at 

12j.) C. in any way affected its nutritive value. 


ANIMAL PEOBUCTION. 

Tlie feeding: of animals, W. H. Jordan (Neto Torh: The Macmillan Oo., 1917, 
rev, ed, pp. XFII+^75, pis. 8, figs. i7).~-Tliis is a new and revised edition of 
tlie work previously noted (E. S. R., 13, p. 880). The recent advances in the 
subject of animal feeding with respect to growth and maintenance under 
various conditions, together with the results of recent investigations on 
growth-promoting substances, have been included. 

The relative value of certain proteins and protein concentrates as supple¬ 
ments to corn gluten, T. B. Osborne, L. B. Mendel, et al. (Jour. Biol. Cfiem,, 
29 (l,9i7), No, 1, pp. 69-92, fig. 1 ).—In this paper the authors present data re¬ 
garding the growth of laboratory animals (rats) w^hich throw light upon the 
1 dative nutritive value of a number of proteins and protein concentrates when 
used to supplement corn gluten in an otherwise adequate ration. The sub¬ 
stances studied included casein, lactalbuinin, edestin, cottonseed protein, 
cottonseed flour, soy-bean flour, “ milk albumin,” beef tissue, fish-meat meal, 
corn-oil cake, “ vegetable-albumin flour,” brewers’ grains, distillers’ grains, pea 
meal, and peanut meal. 

The results of the exiieriments indicate that such food mixtures of approxi¬ 
mately the same nitrogen and calorific content vary greatly in their efficiency 
for promoting growth, in accordance with both the character and the propor¬ 
tion of the protein supplement employed. The efficiency of these supplements 
presumably depends essentially upon their relative content of iysin and tryp¬ 
tophan; for the addition of these amino acids, either as such or in the form 
of proteins yielding them, renders corn gluten suitable for growth. 

“ Of the various proteins employed to supplement the inefficient corn gluten, 
lactalbiimin is by far the most effective. Satisfactory growth is produced 
with smaller quantities of this protein than of any of the others recorded. 
The samples of brewers’ grains, distillers’ grains, and ‘ vegetable-albumin 
flotir ’ used were the least efllcient supplements tested, presumably because of 
their low content of lysin. 

“ It is evident that the small additions of the more efficient proteins actually 
supplement the corn gluten instead of themselves furnishing all of the protein 
used for growth, because equivalent amounts of these proteins alone in a 
similar ration are incapable of inducing a comparable degree of growth. Small 
amounts of a superior protein are often just as efficient for growth as larger 
amounts of a less adequate protein.” 

The authors state that the plan of feeding here described affords a practical 
method for studying accurately the comparative nutritive value of the nitro¬ 
genous components of commercial feeding stuffs. 

[Bacteriological examination of feeding stuffs] {Dept. Landh,, Ni^v, e7i 
Handel iNethertands}, Verslag. en Meded. Dir. Landh,, No, 5 {1916), pp. 12, 
j?^).—The bacteriological examination of feeding stuffs as a control of sound¬ 
ness and freshness is noted. Normal samples were found to contain from 
5,000,000 to 10,000,000 organisms per gram, while spoiled samples showed as 
high a content as 50,000,000 bacteria per gram of sample. The acidity of 
linseed cake was found to run parallel with the number of micro-organisms, 
and also the degree of raxieidlty* 
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Inspection of commercial feed stuffs, P. H. Smith et al. {MmsachmetU 
Sta. Gmitrol Ser, But 5 (1916) ^ pp. 4~69 ),—^Brief comments are made upon the 
results of feeding stuffs inspection in the State during the year ended September 
1, 1916, and the results are given of the analyses of cottonseed meal, linseed 
meal, corn oil cake, coconut meal, peanut meal, gluten meal, gluten feed, 
distillers’ dried grains, malt sprouts, brewers’ dried grains, yeast and vinegar 
grains, red dog flour, wheat middlings, wheat bran, core meal, corn bran, 
hominy meal, dried beet pulp, buckwheat bran, meat scrap, beef scrap, digester 
tankage, bone meal, fish scrap, fish meal, clover meal, alfalfa meal, and mixed 
and proprietary feeds. 

A brief article on the net weights of feeding stuffs is appended, together 
with tabulated wholesale cost data of feeding stuffs for the year. 

Condimental stock foods and proprietary remedies, W. G. Gaessleb {Iowa 
Sta. Giro. 81 (1916), pp. 2-4 )-—^Advice is given against the indiscriminate pur¬ 
chase and use of condimental stock foods and tonics. 

The breeding of animals, F. B. Mtimfoeu (New York: The Macmillan Co., 
1917, pp. XVn-{-310, pis. 82, figs. 17 ).—In this manual for students and breed¬ 
ers of animals the author discusses the principles of genetics as they apply 
to the practice of animal breeding in accordance with the conclusions of biolo¬ 
gists. Emphasis is placed upon those principles and practices that belong 
peculiarly to the province of the animal breeder, while not neglecting the 
lessons and illustrations to be drawm from the field of plant breeding. 

The maintenance of breeding ewes of mutton and wool sheep, B. O. Seveb- 
SON (Pefinsylvania Sta. Bui. 144 (1916), pp. S-20, figs. 6 ).—^This bulletin is a 
summary of experiments upon the maintenance of breeding Shropshire and 
Delaine-Merino ewes begun at the station in 1911. The results secured during 
1911-1913 have already been noted (E. S. R., 34, p. 171; 35, p. 565). 

During the winter periods 1913 tc 1916 the sheep used were a few of the 
ewes remaining from the former tests and some of their offspring. The 
Shropshire pens, lots 1 and 2, consisted of 8 ewes each in the winter of 1913-14 
and 10 ewes each in the winters of 1914-15 and 1915-16. The Delaine-Merino 
pens, lots 3 and 4, consisted of 6 ewes each in the winters of 1913-14 and 
1914-15 and 8 ewes each in the winter of 1915-16. During the three winters 
1913 to 1916 the different lots received the same grain mixture as the corre¬ 
sponding lots during the earlier period except that no cottonseed meal was 
fed. The roughage consisted of alfalfa hay for lots 1 and 3 and corn silage 
and alfalfa hay for lots 2 and 4. For lots 2 and 4 the alfalfa hay was limited 
to 2 lbs. per head daily for lot 2 and to 1.75 lbs. for lot 4 in 1915-16, and the 
silage to 2 lbs. per ewe daily in 1913-14. In 1914-15 the grain mixture was 
not fed previous to lambing and only to ewes that yeaned. During the summers 
the ewes were alternated on two pastures every two weeks. They flocked 
together without any grain except for a few weeks prior to and during the 
breeding season. 

The average annual cost of maintenance of these ewes from December, 1913, 
to May, 1916, including interest, depreciation, and mortality risk, with alfalfa 
hay at ^15 per ton, was $9 for lot 1, $7.59 for lot 2, $8.29 for lot 3, and $7 for 
lot 4 The average percentages of lambs by the ewes that yeaned were 195, 
163, 115, and 126, and the percentages of lambs raised by ewes that yeaned 
were 110, 95, 95, and 100, respectively, for the four lots during the three years. 
The average weight of the lambs at weaning time for the four lots was 58,78, 
59, 57.6, and 53.1 pounds, respectively. The average weight of fleece per ewe 
was 8.56 lbs. for lot 1, 7.66 for lot 2, 12.3 for lot 3, and 11.13 for lot 4. The 
average loss in weight per ewe during the three winter periods was 23.72 
lbs. for lot 1, 19.87 for lot 2, 9.38 for lot 3, and 6.63 for lot 4. During the 
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summers of 1914 and 1915 the average gain in weight per ewe was 37.2 lbs. 
for lot 1, 33,52 for lot 2, 23.91 for lot 3, and 26.45 for lot 4. 

It Is concluded that “ alfalfa hay at $15 per ton is too expensive as a sole 
roughage for breeding ewes of these types. Alfalfa hay with a grain mixture 
of 0.25 lb. per ewe daily produces vigorous lambs, results in a greater growth 
of wool, and stimulates a greater milk flow than a ration of corn silage, alfalfa 
hay, and grain. When alfalfa hay is fed without grain to breeding ewes prior 
to lambing the Iambs are weak at birth and the ewes give less milk than with 
grain. ... A ration of alfalfa hay, corn silage, and a limited grain mixture is 
more economical by 15.6 per cent than alfalfa as a sole roughage, and is satis¬ 
factory for pregnant ewes. 

“Ewes fed no grain prior to lambing produced stronger lambs and gave 
more milk [when silage supplemented alfalfa hayl. Except for the 1915 crop of 
lambs, when no grain was fed prior to lanabing, the lambs of lots 1 and 3, fed. al¬ 
falfa hay as a sole roughage, carried a higher condition of flesh and made more 
rapid gains than those in lots 2 and 4, respectively. ... A greater amount 
of manure was produced by ewes fed alfalfa hay as a sole roughage. ... 

“The lambs produced by the Delaine-Merinos were heavier at birth than 
the Shropshire Iambs, due to a small proportion of twins. The Delaine- 
Merino lambs were hardier at birth and the ewes required less care than did 
the Shropshires. The cost of maintenance per ewe decreases with the in¬ 
crease in number of ewes in a flock to a unit of at least 40 ewes. . . . Shrop¬ 
shire lambs are worth from 50 to 75 cts. more per 100 lbs. live weight than 
Delaine-Merino lambs. . . . 

“A high percentage of good market lambs is the most important factor in 
profitable sheep raising. Exercise and care of breeding ewes are as important 
as feeds in increasing the percentage of lambs. . . . Feed racks which pre¬ 
vent seed and chatf from getting into the fleece increase the value of wool 
from 1 to 2 cts. per pound,” 

Of the average income that was realized from the four lots during the last 
three years of the experiments when 100 per cent lambs were raised, 65.6 per 
cent was for mutton and 34.4 per cent for wool. 

Toultry breeding and management, J. Dkyden {'New York: Orange Judd 
Oo,, i9i7, pp, figs, 188), —^This book, which contains a large number 

of illustrations and is of special interest to students of poultry culture and to 
poultry farmers, treats of the subject under the following chapter headings: His¬ 
torical aspect, evolution of modern fowl, modern development of the industry» 
classification of breeds, origin and description of breeds, principles of poultry 
breeding, problem of higher fecundity, systems of poultry farming, housing of 
poultry, kind of bouse to build, fundamentals of feeding, common poultry 
foods, methods of feeding, methods of hatching chickens, artificial brooding, 
ma^ettng ^gs and poultry, and diseases and parasites of fowls. 

The Isehavior of cMckens fed rations restricted to the cereal grains, B. B. 
Haet, X G. Haxpin, and E. V. McColltjm {Jmr, Biol Chem., B9 (1917), No, 1, 
pp, $7-67, pk I),—The experiments reported in this paper include observations 
extending through two years. 

It was found that chickens started at half the normal weight could make 
slow growth, maintain themselves, and produce fertile eggs on rations limited 
to com meal, gluten feed, and calcium carbonate, or wheat meal, wheat gluten^ 
and caldum carbonate. These results are in marked contrast to those yyith 
swine'or rats where these rations resulted in loss of weight and cessation of 
and with wheat to a condition resembling jK)lyneuriti8. 

*It''te''apparait that the mineral requirements at least, and possibly the re-', 
quireii:^ts 'fw' fee other nonnai nutritive fectors, are not same for chickens 
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as they are for mamiBals. Further, the chichen’s ability to tolerate, without 
disaster and without modification of the ration, the toxic material of wheat 
speaks for a metabolism distinct from that of swine or rats. 

“ Where half-grown chickens were used there was no important improvement 
in the rates of growth or egg-lying capacity by supplementing the grains with 
either salts, casein, or butter fat, or a combination of the three, as contrasted 
with the results secured with the grain, grain protein concentrate, and calcium 
carbonate ration. The protein level in all cases was approximately 12 per 
cent On all of these rations the number of eggs produced, although fertile, 
was limited. This fact, at variance with the best results of practice where 
animal protein concentrates have proved of great value as supplements to 
cereal grains for a large egg production, would suggest that either the higher 
plane—^20 to 25 per cent—of protein intake of superior quality secured in 
practice by the use of the animal protein concentrates (meat scraps, milk, etc.) 
explains these differences, or else the latter contribute certain factors neces¬ 
sary for large egg production which the cereal grain concentrates or casein 
fail to carry. The matter needs further investigation.*’ 

Winter egg production, A. R. Lee (U, S. Dept. Agr., Office Sec. Circ. 7/ 
(1917), pp. 4). —Suggestions are given for the stimulation of winter egg pro¬ 
duction in pullets and to some extent in hens by proper methods of feeding, 
housing, and handling. 

DAIEY FAEMIEG—BAIEYING. 

The influence of the plane of nutrition of the cow upon the composition 
and properties of milk and butter fat: The influence of underfeeding, 0, H. 
Eckles and L. S. Palmer (Missouri Sta. Research Bui. 25 (1916), pp. S-107, 
figs. 15). —^The investigations reported in this bulletin are in continuation of 
those already noted (E. S. R., S5, p. 774). 

In these experiments three pure-bred Jersey, one pure-bred Holstein, one 
pure-bred dairy Shorthorn, and two pure-bred Ayrshire cows were used. Six¬ 
teen experimental feeding periods -were carried out with these cows, six- of 
which were begun immediately after parturition, four within 30 days after 
parturition, and six somewhat later in the lactation period. In addition five 
experimental periods with the above cows, involving the reduction of a super¬ 
normal plane of nutrition, and seven experimental periods with cows other 
than the above, involving physiological underfeeding, are discussed. 

The three types of underfeeding considered are those in which (1) the plane 
of nutrition of the cow is reduced to subnormal, (2) the plane of nutrition 
is reduced but not to subnormal, and (3) the cow is unable for physiological 
reasons to consume sufficient food to support the milk flow immediately after 
parturition. Of the factors which influence the effects of underfeeding on the 
composition and properties of milk and butter attention is given to (1) the 
stage of lactation period of the cow, (2) the degree of underfeeding, (3) the 
character of the ration, (4) the state of flesh of the cow, (5) the plane of 
nutrition of the animal previous to underfeeding, and (6) the length of the 
underfeeding period. 

Data connected with the experiments are tabulated and shown graphically 
in the appendix. The following conclusions are drawn: 

subnormal plane of nutrition causes a cow in lactation to lose more or 
less weight, depending on the state of flesh of the animal, the degree of under¬ 
feeding, and the length of time the animal is underfed. 

“ The effects of a subnormal plane of nutrition on the milk flow depend upon 
the stage of the lactation period at the time of underfeeding. Cows subjected 
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to a subnormal plane of nutrition immediately after parturition maintain their 
milk flow at a nearly constant level under the most adverse conditions. In one 
experiment a constant flow was maintained for 30 days with sufficient food 
for body maintenance only. A decline in milk flow accompanies even moderate 
underfeeding when the lactation period has reached a certain stage. The exact 
point when this occurs was not determined in the experiments. The explana¬ 
tion of this difference in the effect on the milk flow is believed by the authors 
to rest on the conception that the milk flow of the cow is stimulated by two 
factors, (1) chemical, (2) nervous. The former is more or less independent 
of the food supply and predominates for a period of time after parturition. 
The latter is almost entirely dependent on the food supply and predominates, 
or replaces the chemical stimulus, after the lactation period has attained a 
certain stage. 

“Physiological underfeeding and reduction in the plane of nutrition from a 
high to a normal plane is invariably accompanied by a marked increase in the 
percentage of fat in the milk, especially when the cow has a surplus store of 
fat on her body. In the case of physiological underfeeding there is almost 
invariably an actual increase in the yield of milk fat, as well as in the per¬ 
centage in the milk [E. S. K., 27, p. 280]. The effects of an induced subnormal 
plane of nutrition on the percentage and yield of fat in the milk are variable, 
an increased fat percentage sometimes resulting, in other cases there being 
no change, while in others an actual decrease in the percentage of fat results. 
The factors that appear to cause these variations are the state of flesh of 
the animal, the degree of underfeeding, and the season of the year in which 
the experiment is conducted. 

“A subnormal plane of nutrition at times affects the percentage of protein 
in the milk. In some of the experiments conducted there was a decline in 
the percentage of casein, while in others the total protein only -was affected. 
In the latter cases the percentage of ash in the milk also decreased. None 
of the types of underfeeding influenced the percentage of lactose in the milk. 

“All types of underfeeding have marked effects on the physical and chemical 
constants of the butter fat, which are characterized by a decline in the 
Reichert-Meissl number and saponification value and an increase in the iodin 
value. Three types of results were noted with respect to the effects on the 
melting point of the butter fat, (1) increase in melting point, (2) stationary 
melting point, and (3) decrease in melting point. These differences are ex¬ 
plained by the facts that in the group of experiments with increased melting 
point the decline in the volatile fatty acids was relatively greater than the 
increase in the oleic acid. In the group of experiments with constant melting 
point, the changes in the two kinds of fat constituents offset each other with 
r^pect to their effects on the melting point. In the group in which the melt¬ 
ing point declined, the increase in oleic acid was relatively much greater than 
the decline of the volatile fatty acids. 

“ The proportion of volatile fatty acids in butter fat has a much greater 
Inimenee on the melting point than the proportion of oleic acid. This was 
strikingly shown in several of the underfeeding experiments, in which marked 
changes in the melting point of the fat occurred with variations in the Eeichert- 
MeM number in spite of the fact that the iodin value remained abnormally 
high throughout the experiment. 

“The more important factors influencing the effects of underfeeding on the 
f&t constants are the character of the ration, the degree of underfeeding, and 
the length of the underfeeding period. Corn silage and other feeds which in- 
.crease th© volatile fatty acid content of butter fat, affect the d,egree of abnor- 
..JhalltF' of the f&t constants accompanying underfeeding, but not' their amount of 
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change. The effects of nnderfeeding on the fat constants appear to reach a 
limit with a subnormal plane of nutrition of about —40 per cent. Long con- 
tinuecl underfeeding results in more or less recovery of the fat constants from 
the most abnormal values, but the recovery is never complete. 

** The increase in the percentage of milk fat and the changes In the character 
of the fat which accompany underfeeding are not satisfactorily explained by the 
hypothesis that underfeeding causes a transfer of tissue fat to the mammary 
glands. Blood fat analyses made during the height of physiological underfeed¬ 
ing in the case of two cows failed to show any increase in the amount of fat 
carried by the blood stream in comparison with normal conditions in the same 
animals. 

“ As a basis for the explanation of the effects of underfeeding on the percent¬ 
age of fat in milk and on the composition of the fat, the hypothesis is advanced 
that the synthesis of milk fat in normal amount and its synthesis with normal 
composition are independent physiological functions. The production of the 
normal amount of milk fat is controlled by the activity of the lipases and other 
enzyms which accelerate this synthetic reaction in the mammary gland, and m 
influenced greatly by changes in the general metabolic activity of the body, 
particularly by the changes that affect the fat metabolism. By this hypothesis 
it is possible to explain the normal variations in the percentage of fat in the 
milk, the variations which occur with extreme weather conditions (which have 
a particularly strong influence on the general energy metabolism of the animal), 
as well as the variations in the effects of underfeeding on the percentage of fat 
in the milk, especially those that appear to be related to the fatness or thinness 
of the cow. The synthesis of milk fat of normal composition is controlled by 
variations In the amount and kind of material presented to the milk glands by 
the blood stream, from which the normal constituents of milk fat are formed, 
particularly those which especially characterize the milk fat, namely, the vola¬ 
tile fatty acids. A further extension of this phase of the hypothesis is limited 
by the lack of knowledge as to which constituents of the blood are utilized for 
the formation of normal milk fat. 

“ The effects of underfeeding on the composition and properties of milk and 
butter fat show the importance of controlling this factor in feeding experi¬ 
ments involving the effects of specific feeds on the composition of milk and 
butter. The effects of underfeeding must be taken into account in the inter¬ 
pretation of all data involving variations in the composition of milk and butter 
fat due to specific conditions of the cow, specific environments of the cow, 
changes in the feed of the cow, or to feeds of specific character, 

** The variations in the composition and properties of milk and butter fat with 
underfeeding of the cow may have an important bearing on the use of such 
milk for human food, particularly as food for infants. Lack of data on this 
phase of the problem, however, makes it impossible to state how much bearing 
the results have in this connection.’^ 

Further studies of the relation of the quality of proteins to milk produc¬ 
tion, E, B. Hart, 0. G. Hijmphbet, and A. A. Schaal (Jour, Bml M 

(1916), Wo, 2, pp, figs, 4).—^In continuation of previous studio (B. S, 

E., 33, p. 275), data are here presented on the comparative value for milk 
production of the proteins of gluten feed, linseed meal, distillers' grains, casein, 
and skim milk powder. Three pure-bred Holsteins of large milking capacity 
and not with calf were used in the experiments. Each animal was placed on 
one ration for a 4-week period with immediate change to another concentrate, 
thus involving each individual cow in from 16 to 20 weeks of observation. Each 
ration contained approximately 2 lbs. of digestible protein of which 50 per cent 
80684”—No, 7—17-6 
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came from tlie particular concentrate under investigation. The total protein 
intake constituted about 10 per cent of the dry matter of the ration and the 
nutritive ratio %vas about 1: 8. 

With a daily production of from 40 to 45 lbs. of milk containing from 10 to 
12 per cent of total solids, a negative nitrogen balance persisted throughout 
the experiments, this negative balance being very much larger with the gluten 
feed ration than with any of the other concentrates. Only during the period 
of skim milk powder feeding was one of the animals storing nitrogen. “In 
spite of this long negative balance milk secretion continued at the expense of 
catabolizing tissue. The total yield and total solids of the milk declined 
slightly after two months of continnons negative nitrogen balance. 

“There was a marked difference in the utilization of the concentrates: 
Gluten feed showed a percentage efficiency of 45, oil meal 61, distillers’ grains 
60, casein 59, and skim milk powder 60. These data represent the efficiency 
in the mixture used. 

“Possible errors in calculation may arise from the supplementing effect of 
the catabolizing tissue, thereby raising the figures above their true value, hut 
nevertheless they do have comparative worth. . . . These studies furnish 
additional evidence that the nutritive ratio or plane of protein intake for milk 
production may vary according to the nature of the concentrates and basal 
ration used.” 

The influence of the ration on the composition of the urine of dairy cows, 
T, B. Keitt {South Carolina Bta. Rpt. 191S, pp, —In these investiga¬ 

tions, three lots of 1 aged cow and 1 heifer each were fed from June 19, 1913, 
to March 18, 1915. Lot 1 received a balanced ration of linseed meal, corn meal, 
and wheat hr an; lot 2 cottonseed meal and linseed meal (1:4); and lot 3 
cottonseed meal. The rations of all the lots were supplemented with pasturage 
and corn silage when the pasturage was scant. 

The urine of each of the animals was secured for various 24-hour periods 
throughout the experiment and the amounts voided per diem, together with 
the urea content, are tabulated. Analytical data are also tabulated for the 
urine of each cow for each of these 24-hoiir periods, regarding the specific 
gravity, acidity, cMorids, phosphates, albumin, acetone, sugar, indican, total 
solids, ash, free ammonia, nitrogen, lime, and color. 

In the case of the cow in lot 1 there seemed to be a direct relation between 
the color of the urine and its specific gravity—^the higher the specific gravity 
’Kie deeper the color. A short time before calving the specific gravity of the 
urine ran very low and at this time all of the constitnents were quite low, 
probably due to large dilution. There seemed to be no definite relation between 
the total ash content and the content of lime and of phosphorus. The total 
solids varied in a general way with the specific gravity. 

The phosphorus content of the urine of the heifer in this lot was lower than 
that of the cow, but the contents of nitrogen, urea, free ammonia, and lime 
TOre higher. The contents of nitrogen, urea, and free ammonia ran lower in 
two animals than in those fed the highly nitrogenous feed, indicating that 
a highly nitrogenous feed throws more work on the urinary system of the 
animal and that the excess of nitrogen above the balanced ration is metabolized. 

With lot 2 the relation between color and specific gravity did not hold. 
There was not much lowering of the specific gravity of the urine previous to 
ctMug in this lot. After two months of the experiment had elapsed' there was 
a noticeable increase in the urea content of the urine of this lot, this being true 
'irr^)ective of the fluctuations in volume of the urine voided. ThiS'' was true 
of all animals receiving high protein rations, but it did not hold good for the 
animals on the balanced ration. 
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The carrying of a fetus seemed to have some bearing on the content of lime 
and phosphorus in the urine, this being especially noticeable in the aged cows. 
Immediately after calving the urine of the cow in lot 1 greatly increased in lime 
and phosphorus content. Later the lime and phosphorus contents became lower. 
With the cow in lot 2 there was a great increase in phosphorus content imme¬ 
diately after calving, but the lime content remained low. Beginning a month 
after this cow \vas bred again there was a marked decline in phosphorus and 
lime. The contents of lime and phosphorus were greatly increased after the 
second calving. 

The content of both lime and phosphorus in the urine of the cow in lot 3 was 
comparatively low during pregnancy, and there was a noticeable increase in 
the lime content after calving. The phosphorus content of the urine of the 
heifer in lot 1 increased after the birth of her first calf, and the lime content 
after the second calf. With the heifer in lot 2 the lime content increased after 
calving. The phosphorus content had been high and continued so, 

Report for 1915 of the united dairy e3:perinient farm at Hoorn {Verslag 
Ver, Exploit. Proofmivelhoerderij Hoorn, 1915, pp. lOS, pis. 2, figs. 7).—This con¬ 
tains a financial report of the institution, together with results of an experi¬ 
mental test of two milking machines, and studies to determine whether the fat 
in cheese exercises an influence on the ripening, the proteoclastic power of lactic 
acid cocci, the production of cleavage products of lactose by lactic acid bacteria 
(StreptococGus laoticus) in milk and whey, the normal gas formation in cheese, 
the Duclaux method for determining fatty acids, and the “ cracking’’ of Edam 
cheese. 

Milk yield tests in cows, J. Kappeli {Milcfiw. ZentU., 45 {1916), No. 2, pp. 
17-^24 ).—Tabular experimental data of the milk yielded by cows at the Berne- 
Liebefeld experiment station during the years 1899-1914, together with data 
relative to the feed received, are submitted and discussed. It is concluded in 
general that for determining the total milk yield for any period of lactation 
weighing the milk once every two weeks is satisfactory and yields average results 
which are accurate enough for all practical purposes. 

Certificate-of-record dairy cows .—A world^s record, W. M. Singleton 
(Jour. Agr, {New Zeal.}, IS (1916), No. 4> PP* ^9S, 294, fiff- f)-—The Jersey 
heifer, Mere, commenced milking at the age of 1 year and 346 days, and pro¬ 
duced in 1 year 12,164 lbs. of milk containing 663.64 lbs. of fat. This Is said to 
be a world’s record for the production of milk fat for animals of this age. 

Regulations adopted by the Argentine Rural Society for registering inilk 
records of dairy cows (An. Sac. Rural Argentina, 51 {1916), No. 1, pp. 74-76; 
ads. in Internal Inst Agr. [Rome], Internal Rev. Bci. and Pract. Agr., 7 
(1916), No. 6, pp. 856-858 ).—This gives the text of the resolutions adopted by 
the Argentine Rural Society for the registering of milk records of dairy cows 
which are recognized as suitable for forming milking strains. 

An experiment with milk veins, R. R. Graves (Hoard* s Dairgman, 52 {1916), 
No. 20, pp. 687, 717, figs. 6 ).—In the experiment here briefly reported the niiik 
veins of two cows were ligated in order to determine whether the posterior mam¬ 
mary veins would carry all the blood from the udder. 

With one of the cows, which had been in lactation about 18 months, there 
was no shrinkage in milk flow following the tying of one vein, and only slight 
shrinkage following the tying of the other vein a week later. In the case of the 
other cow, which had been in milk a little over two months and had a daily milk 
'production of about 44 lbs„ the milk flow was only slightly lowered, due to the 
tying of the milk veins. 

Postmortem examinations of these cows show^ed tliat the posterior mammary 
veins were about as large as the anterior veins. The author suggests^ that 
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iiiKliie emphasis is attached to the milk veins in the score cards of the various 
breeds of dairy cattle. 

The influence of heating on creaming in milk, E. Bueki {Milchw. Zentbl,^ 

{19W), Mo. 3, pp. 33-39 ),—Experimental data are submitted which show that 
a preliminary heating of the milk below its boiling point markedly shortens 
the time for complete creaming. Pasteurization at 61° 0. (141.8° E.) for 80 
minutes produces a very rapid and complete separation of the cream. Heating 
at higher temperatures increases the creaming time. 

The practical significance of the results in regard to the determination of 
the correct temperature for pasteurization is indicated. 

The behavior of Streptococcus lacticus on heating milk at 60 to 63° C. 
(modern pasteurization), H. Weigmann, A. Wolff, Mabg. Tkensch, and M. 
Steffen iCenthl. Baht, [eic.], 2. AU„ 45 (1916), Mo. 1-5, pp. 65-107).—The 
results of the investigation show that after heating milk for 30 minutes at 
from 60 to 63° G. (140 to 145.4° P.) the lactic acid bacteria are present, in 
general, in a much larger proportion to the remaining organisms than in the 
raw milk. The same was found on heating the milk for only 10 or 20 minutes. 

Milk drawn in the stable was found to contain a proportionately larger 
number (about double) of the acid bacteida than milk drawn in the field, while 
the number of acid organisms which survived pasteurization was from four to 
five times as great in the stable milk. 

In spite of the larger proportion of acid bacteria in the pasteurized milk 
than in the raw milk the time of souring was considerably longer than in the 
raw milk. From experimental data in this connection it is concluded that the 
acid bacteria in the pasteurized milk were attenuated both with respect to 
reproduction and fermentation. The creaming of the pasteurized milk was 
found to be much more rapid and also more complete than in the raw samples. 

The detailed bacteriological data are submitted in tabular form and dis¬ 
cussed in some detail. 

See also a previous note by Ayers and Johnson, jr. (E. S. R., 29, p. 73), 

Testing milk and cream, M. R. Tolstbup and M. Morten sen (Iowa Bta, ' 
€irc, S2 (1916), pp. 2-8, figs. 14). —Brief directions are given for testing whole 
milk, cream, and skim milk for fat by the Babcock method, together with some 
common causes for poor tests and reasons for variations in cream tests. 

Why cream tests vary, H. A, Euehe {JlUnoia Bta, Giro. 192 {1911), pp, 2). — 
This circular gives in a concise form information as to the cause of variations 
in cream testing. 

Caring for cream on the farm, H. A. Buehe {lUmois 8ta. dire, 190 {1911), 
pp, 2, lig. 1),—^Brief suggestions are given. 

Care of the mream separator, H, A. Euehe {IlUnois Sta, Oirc, 191 (1911), 
pp. 2).—Suggestions deemed helpful to separator operators are offered. 

lOhemical comparison of two fermented milk products], A. 

/Bper, Agr. im„ 49 (IBM), No. 2, pp. 13-88).—The Sardinian fermented inflk 
product, “miciuratu” or “gioddu,” is compared with the Egyptian product 
** ieben or “ laben raieb.” 

VETEEIFAEY MEBICIHE. 

The principles of pathologic histology, F. B. Mallory {FhUadelphia and 
Bamdmi: W. B. Saunders Oo,, 1914, PP^ 571, figs. 491; rev: in Jmr. Bmt, 1 
iMM), No. 5, pp, S50, 551),—This book, which treats of pathology from the 
morphologic point of view, consists of two parts, the first relating to general 
patholo^c histology (pp. IT'-AIO) and the second to special pathologic histology 
' (pp. 411-^)',' The review is by F. F, Cay. 



1917] 


VETEBINABY MEDICINE. 


m 


Veterinary materia medica and therapeutics, K. Winslow {New Yorlc: 
William R, Jenkins Go,, 1916. 7. ed., rev., pp. —This is the seventh 

revised edition of the work previously noted (E. S. R., 20, p. 1183). Much 
new data relating to therapeutics have been added, together with a number of 
medicinal agents not previously included and a complete section on poisons 
and antidotes. Spinal anesthesia is considered in detail for the first time. 

Live stock sanitary laws of the State of Arkansas, R. M, Gow {Arkansas 
Rta. Bui. 126 (1916), pp. This consists of the text of the state laws, the 
regulations of the board of control of the station regarding them, notes on 
tlie laws and regulations, etc. 

Report of the nineteenth annual meeting of the United States Live Stock 
Sanitary Association {Rpt. U. S. Live Stock Sanit. Assoc., 19 (1915), pp. 194, 
figs. 2). —The papers presented at the annual meeting of the association, held 
at Chicago, December 2 and 3, 1915, include the following: A Disease Re¬ 
sembling “ Forage Poisoning ” in Horses and Mules Wherein Oat Hay In¬ 
corporated the Primary Factor, by R. Graham, L. R. Himmelberger, and 
R. L. Pontius (pp. 22-42), previously noted (E. S. R., 36, p. 580); The Ad¬ 
visability of State-wide Compulsory Pasteurization, by W. B. Barney (pp. 
42-45); Summary of Investigation on Immunization Against Anthrax, by A. 
Eichhorn (pp. 45-56) ; Infectious Pneumonia of Cattle (Hemorrhagic Septi¬ 
cemia), by A. T. Kinsley (pp. 56-59) ; Hog-cholera Investigations, by M. 
Dorset (pp. 59-74) ; Official Control of the Production and Distribution of 
Commercial and State Serum, by C. J. Sihler (pp. 74r-78) ; Tick Eradication, 
by 0. A. Cary (pp. 79-81) ; Advantages of Closer Cooperation Between Bureau 
of Animal Industry and State Officials in the Control of Contagious and In¬ 
fectious Diseases, by 0. Vrooman (pp. 81-83); The Use of Concrete in Sanitary 
Farm Equipment, by N. K. Wilson (p. 84); Cooperation with Bureau of Aaimal 
Industry in the Control and Eradication of Contagious and Infectious Dis¬ 
eases, by O. H. Eliason (pp. 85-89); Inspection of Live Stock for Interstate 
Movement, by D. P. Luckey (pp. 89-96); Sanitation in Connection with Trans¬ 
portation of Live Stock, by A. J. Davies (pp. 96-101) ; Disinfection of Local 
Stockyards and Farm Premises, by P. A Bolser (pp. 101-103); and Effective 
Quarantine as a Factor in Controlling Foot-and-mouth Disease, by U, G. Houck 
pp. 103-112). 

The following papers presented before the conference on foot-and-mouth 
disease at Chicago, November 29-30, 1915, and previously noted (B. S. R., 
35, p. 74), are included in the appendix: An Ideal State Law for Cooperation 
Between State and Federal Authorities in Work of Eradicating Contagious 
Animal Diseases, by 0. J. Marshall (pp. 143-147); What General and What 
Specific Rules Should Be Observed in Fixing the Periods and Duration of the 
Different Forms of Quarantine Against Foot-and-mouth Disease, by T, A. 
Moore (pp. 147-153); Economic Effect on Business Men as well as Farmers 
of Temporary Outbreaks and of Permanent Presence of Live Stock Disease, 
by A. J, Glover (pp. 153-159); and Quarantine Zones or Units, by J. 1. Gibson 
(pp. 159-101). 

Report of the Hew York State Veterinary College for the year 1913—14 
(Rpt N, Y. State Vet. Ool., 1$1S-U, pp. 610, pis. 15).—The following papers 
are included in this report: The Diagnosis of Open Oases of Tuberculosis, by 
D. H. Udall and B, B. Birch (pp. 55-105); A Study of Hog-cholera Trans¬ 
mission, by B. B. Birch (pp. 106-114); Contagious Abortion of Cattle (pp. 
115-162); Suggestions for the Repression of Abortion, Sterility, and Mam- 
mitis in Cows and of White Scours in Calves (pp. 163-174), and The Cause, 
Prevention, and Treatment of Retained Placenta in the Cow (pp. 175-188), 
by W., L, Williams; An Improved Technique for the Handling of Flstulops 
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Withers, by W. L. Williams and J. N, Frost (pp. 189-199); An Outbreak of 
Septicieinia Hemoniiagiea Among Cattle in New York State (pp, 200-206) 
(E. S. B., 34, p, 478), and A Keview of the Principal Methods Used to 
Standardize Bacterins (Bacterial Vaccines) with Special Reference to the 
Use of the Hemocytometer (pp. 207'-‘219), by 0. P. Fitch; The Detennination 
of Anthrax by Means of the Thermo-precipitatioo Reaction (pp. 220-254), 
Tuberculosis in Pheasants (pp. 255-260) (E. S. R., 34, p. 386), and A Cysto- 
adenoina in a Fowl <pp. 261-268), by E. M. Pickens; and The Location of the 
Accessible Lymph Olands in Cattle with Reference to Physical Diagnosis, by 
B. Sunderville (pp. 269-276). 

Report of the New York State Yeterinaiy College at Cornell University 
for the year 1914-15 (Rpt V. Y. State Vet Col., 19X^15, pp, g4).— 

The following papers ai’e included in this report: PreUminary''''fepei;|^^ the 
Recognition of Swamp Fever or Infectious Anemia in New York State, by ; 
D. H. Udall and C. P. Fitch (pp. 50-62) (E. S. R., 34, p. 280); Researches 
upon Contagious Abortion of Cattle, by W. L .Williams (pp. 63-101) ; Report on 
the Conglutination Test with Special Reference to the Diagnosis of Glanders, 
by 0. P. Pitch (pp. 102-115) (E. S. R., 34, p. 781) ; Instructions in Selecting, 
Packing, and Shipping Tissues for Laboratory Examination, by B. M. Pickens 
(pp. 116-128); A Preliminary Report on Verminous Bronchitis in Dogs, by 
H. I. Milks (pp. 129-135) ; Uncinariasis in Dogs, W. E. Miildoon (pp. 136-141) ; 
The Structural Changes that Occur in Certain Nonspecific Inflammations of 
Joints, by S. A. Goldberg (pp. 142^-181) ; The Limitations of Tuberculin in 
Detecting Tuberculous Infected Animals, by V. A. Moore (pp. 182-189) ; 
Physiologic Relations—Poultry, by P. A. Fish (pp. 190-204); and Lobar 
Pneumonia, So-called, in Domesticated Animals, by S. H. Burnett (pp. 205-220). 

Proceedings of the Wisconsin Veterinary Medical Association {Proa. TFm, 
Vet. Med. Auoe., 1 (1916), pp. 161, figs. 5). —report of the first annual meet¬ 
ing of the association, held at Madison, January 18-20,1916. 

Annual report of proceedings under the diseases of animals acts, the mar¬ 
kets and fairs (weighing of cattle) acts, etc., for the year 1915 {Bd. Agr. 
and FMieri-es ILondonJ, IVet Dept}, Ann. Ept Proo., 1915, pp. 44)* —Thi.s 
consists mainly of the report of the assistant secretary, animals division, A. W, 
Aastruther, on the work during the year with hog cholera and the recurrence 
of foot-and-mouth disease. Statistical tables relating to the number of animals 
in Great Britain, number exported from Ireland to Great Britain, number 
imported from and exported to foreign countries, and' diseases among animals 
in Great, Britain are appended. 

Annual report on the ci'vil veterinary department, United Provinces, for 
the year ended 31, 1916, E. W. OnrnsB (Ami, Rpt Civ. Vet. Dept. 

United Pmv., 1916, pp. —^This is the usual annual report (E. S. R., 

34, p, 777), 

, New apparatus for the veteiinaxy laboratory, N. Mori (Aw». Staz. Sper. 
MalatUe Infet Besiimne, R. 1st. Incoragg. Napoli, ^ (1914), 2, pp. 209-^84. 

figs, i|).—An apparatus for keeping liquids hot during filtration, an apparatus 
for sterilizing 'Surgical instruments with steam, a container for use in sterilizing 
and conserving rubber stoppers used for serum vials, a new model serum vial, 
a culture flask for growing micro-organisms In either solid or liquid media, a 
support for the serum container used during the filling of a syringe, a,device 
for holding animals (rat or mouse) during inoculation, and a support''for 
surgical instrunients during autopsies are described in detail. 

The preparation of culture media from whole blood, R. A. Relseb (Jour. 
Bmt, 1 (1916), No. 6, pp. 615-617). —^The author describes in detail the prepa¬ 
ration of a medium from whole fresh beef blood. In a comparative test with 
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beef bouillon, In which various types of organisms, including streptococci, 
staphylococci, Bacillus tpphi, B. dipMherite, B, antJiracis, B, tuberculosis, B, 
ahortm, B, mallei, etc., fungi, and saccharomyces, were used, in all cases where 
a noticeable difference of growth was observed it was in favor of the blood 
media. 

The medium can be used in preparing various modifications and on account 
of its low cost and ease of preparation it is strongly recommended. 

Methods of raising a low arterial pressure, W. M. Bayliss (Proc, Rop, 
Boo. [London}, Ber. B, 89 (1916), No. B 617, pp. S80-S9S). —“ When the arterial 
pressure is low from loss of blood, it can not be brought back, except to a 
certain degree, by the injection of saline solution in volume equal to that 
of the blood lost But if the viscosity of such solutions is raised to that of 
the blood, a return to normal height is possible. The effect of saline injec¬ 
tions is also much less lasting than that of solutions containing gum or 
gelatin. The difference in this case is due to the osmotic pressure of the 
colloids, by which loss of water by the kidneys and to the tissues is prevented. 
Solutions containing gum do not produce edema in artificial perfusion of organs. 

*‘Wlien the fall of blood pressure is due to peripheral vasodilatation, gum 
or gelatin solutions, although more effective than pure saline, produce a much 
less permanent rise than in cases of loss of blood. No signs of heart failure 
could be detected and the cause of the fall of the raised pressure to its original 
height is still obscure. The combination of a small dose of barium chlorici, 
as recommended by Langley,^ with a moderate amount of gum solution was 
found to be the most satisfactory method in such cases and no diminution of 
vasomotor excitability resulted. 

“The view that fall of arterial pressure produces peripheral vasoconstric¬ 
tion by means of nervous channels, and that rise of arterial pressure produces 
vasodilatation was confirmed by artificial perfusion of a limb.” 

Studies in anaphylaxis, XVIII, XIX,.E. Wkil (Jour. Immunol., 2 (1916), 
No. 1, pp. fips. S). —Two studies are reported, continuing previous work 

(B. S. E., 34, p. 778). 

XVIII. The mechanism of delayed shock (pp. 95-108).—Experimental data 
submitted show that there is, in actively sensitized guinea pigs in which the 
circulating blood has been largely replaced by normal blood, a delayed reaction 
on the intraperitoneal injection of antigen. Circulating antibody is not a 
factor in the production of delayed shock, since the simultaneous Injection of 
antibody intravenously and of antigen intraperitoneally does not induce an¬ 
aphylactic symptoms. “The isolated uterus effectively reproduces the picture 
of delayed shock if the antigen is very gradually added from a burette. 

“ The factors in the mechanism of acute and of delayed shock are identical, 
namely, the reaction of cellular antibody with freshly introduced antigen. In 
the case of acute shock the reaction is immediate, owing to the sudden intro¬ 
duction of antigen, which is, as a rule, accomplished by the intravascular 
route. In the case of delayed shock the reaction is delayed, owing to the 
cumulative effect of the gradual absorption of antigen, as from the peritoneal 
cavity.” 

It is indicated that the gradual mode of reaction of the cells may possibly 
explain some of the symptoms of infectious diseases. 

XIX. BimuUaneous injections of antigen and antiserum.—The maphylatomn 
theory of anaphylaxis (pp. 109-124).—Characteristic anaphylactic symptoms 
have been produced in guinea pigs, in exceptional cases only, by the simul¬ 
taneous but separate injection of antigen and antibody intravenously. In rab- 


ijour. Physiol., 45 (1912), No. 4, pp. 239-260. 
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bits characteristic anaphylactic symptoms have never been induced by separate 
simultaneous injections* “The Injection of previously prepared mixtures of 
antigen and antibody frequently produces violent anaphylactifonn symptoms 
In guinea pigs and in rabbits. This is due to certain chemical alterations 
(‘anaphylatoxins’) which may also be produced by incubating normal serum 
In vitro with a great variety of substances, such as agar, starch, heterologous 
serum, etc. The injection of these latter substances intravenously has never 
been shown to produce anaphylactic symptoms. It appears, therefore, that 
serum in the test tube reacts quite differently from plasma of the circulating 
blood. 

“The interaction of antigen and of antibody in the circulating blood does 
not give rise to toxic substances (anaphylatoxins) and does not produce an¬ 
aphylactic symptoms. Anaphylaxis, by which Is meant the reaction of the 
previously treated animal to a fresh injection of antigen, is always and In¬ 
variably mediated by cellular antibody, and by that alone.” 

Streptothrix in. broncho-pneumonia of rats similar to that in rat bite fever, 
Ruth Tunniclipf {Jour. Infect. Diseases, 19 {1916), Ho. 6, pp. 767-77^, pis. S). — 
“ A streptothrix similar to streptothrix muris-ratti, isolated from the blood of 
patients with rat bite fever, has been observed in smears and isolated in pure 
culture from the lungs of rats with broncho-pneumonia. An increase in op- 
sonins and agglutinins for this organism has been found in infected rats. Acute 
lesions have been produced in the lungs of rats inoculated intraperitoneally 
with cultures of this organism.” 

The infiuence of the climatic and tellnrical factors on the distribution and 
^read of certain animal diseases, with special reference to the conditions 
occinring in South Africa, D. Kehoe {So. African Jour. Sai., 12 {191$), No. 
11, pp. 474-^di).—This discussion relates particularly to tick and insect borne 
diseases and those caused by helminths. 

Tick bite in stock and its treatment, S. T, D. Symons {Agr. Gaz. N. B. 
Wales, ^ (1916), No. 11, p. 767). —^In the coastal areas of Australia the scrub 
tick {Ixodes hotocyclus) Is troublesome to young stock and in many cases fatal 
to foals, calves, pigs, dogs, and cats, particularly in the autumn and early 
spring. Although not producing death in the case of adult horses and cattle, 
its bite causes considerable irritation and pain. When attached the ticks may 
be destroyed by dropping turpentine or kerosene upon them. A laxative should 
be administered to the affected animals at once and followed by a stimulant. 

Anthrax, J. A. Lanahan (N, Y. State Indus. Com. Spec. Bui. 79 {1916}, pp. 
22,'pU. S, fig. 1). —^This reports upon the occurrence of anthrax in New York 
Stat^ the causes of the outbreaks, and methods of control and eradication. 

The treatoient of glanders with salvarsan, especially suspicious horses, 
and influence on the,production of antibodies, H. Miessneb and W. Lanoe 
Tierdrztl Wchmohr., 24 (1616), No. 14, pp. 127--1SQ; ahs. 4m M&rmt 
Imt. A&r. [Romc], Intemat Bev. Bd. and Bract. Agr., 7 (1916), No. 6, p. 849). — 
^The rwults of the treatment of eight animals in a test of the value of salvarsan 
and neosalvar^n are reported in detail.' Animals which manifested nO' sip- 
parent,^mptoms of glanders, but whose blood indicated its presence, were used. 
Blood .examinations were made before and after the injection in order to ob- 
»rve the effect of the drug on the formation of antibodies. 

In general the authors con'Clude that it is impossible to cure glanders with 
either salvarsan or neo^salvarsan. ,, 

No very conclusive results were obtained by the blood examinations or by the 
s»olc«leal tests. In using the agglutination test, however, a reduction^ of ant!-' 
hoffies in the sidle animals was observed shortly after the Injection,' with a con- 
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siderable increase a short time afterwards. The use of salvarsan or neosalvar- 
san might thus be of value in detecting the presence of the disease in horses. 

The preparation of an antiglanders serum, P. Ceim:i (Aiwi. Stm, Sper, 
Malaitie lufet. Bestiame, E, 1st. Incoragg. Napoli, 2 {1914), 2, pp. $$7- 

255). —The experiments reported demonstrate that an excellent serum against 
glanders can be produced by inoculation of the hog, sheep, horse, or cow. 

The serum produced was obtained by the subcutaneous injection of a virulent 
broth culture of Bacillus mallei. The injections were started with an initial 
dose of 10 ce., and for each succeeding injection double the amount previously 
used was injected until 6 liters of culture were used. The Injections were made 
at periods ranging from 7 to 15 days apart. 

The injection of the antiserum obtained into a pigeon which had previously 
been inoculated with a virulent culture of B. mallei showed it to possess marked 
prophylactic and curative properties. Used in doses of 0.25 cc. the serum pro¬ 
duced the recovery of a pigeon 48 hours after the first injection of 0.1 cc. of a 
virulent culture, while the control bird was killed in 60 hours. The serum pro¬ 
longed the time of death of a pigeon which had received a 0.1 cc. dose of viru¬ 
lent culture the previous day. 

The serum used solely as a prophylactic in doses of 0.1 cc. conferred an im¬ 
munity on pigeons which lasted several months. 

The serum taken from an animal four months after the last injection of the 
virulent culture was, as might be expected, almost completely deprived of Its 
immunizing properties. 

Various methods for determining the trypanocidal activity of substances 
in vitro and their relation to the chemotherapy of experimental trypanoso¬ 
miasis, J. A. Kolmeb, J. F. Schambebg, and G. D. Raiziss {Jour. Infect. Dis¬ 
eases, 20 (1917), No. 1, pp. 10-27 ).—“Trypanocidal tests in vitro have been 
found of distinct value in chemotherapeutic researches in experimental try¬ 
panosomiasis. Substances exerting a profound trypanocidal activity in vitro 
are likely to prove trypanocidal in vivo, provided the drug is sufi3ciently non- 
toxic to be administered in adequate dosage. With the combined in-vltro-vivo 
method ... it has been found possible to detect the trypanocidal activity of 
new compounds which were without effect in vivo in amounts but slightly less 
than the sublethal dose.” 

Salvarsan has been shown to possess a high trypanocidal activity in vitro, 
A trypanocidal activity by mercurials which is not apparent in vivo tests has 
been demonstrated by in vitro methods. In the combined in-vitro-vivo method 
described, equal parts of varying dilutions of the material are mixed with blood 
trypanosome emulsion and kept at 87 to 40® O., when the whole or a part is 
injected intraperitoneally into white rats to determine the degree of trypano¬ 
cidal activity. As a part of the drug is injected its action is both in vitro and 
in vivo. Care must be exercised, however, against the administration of lethal 
doses of the drug. 

The numeric relationship of infection to the chemotherapy of experimental 
trypanosomiasis, X A. Kolmee, J. F. Schambebg, and G. D. Eaiziss (Jour. 
Infect. Diseases, 20 (1917), No. 1, pp. S5~44 )*—^Experiments reported demon¬ 
strate that in the chemotherapy of trypanosomiasis an important relatioh 
exists between the number of trypanosomes injected into the test animal and 
the trypanocidal activity on the part of the drug. This relationship is par¬ 
ticularly evident with respect to the amount of drag necessary to effect com¬ 
plete sterilization. 

The importance of this relationship to the results of chemotherapeutic experi¬ 
ments, partichlarly In comparative tests, is indicated. 
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The tubercle bacillus in tlie sputum and other body fluids, H, Biiseky 
(Compt. Bemd, Aead, Sci. [Paris}, 163 {1916), No. 21, pp. Directions 

and brief notes on the isolation of tubercle bacilli from the blood, pleural exu¬ 
date, and Bpinai fluid are submitted. 

Summary of the conclusions reached regarding contagious abortion, V. A, 
MooKE (Amer. Jour. Vet. Med., 12 {1917), No. 2, pp. 18-80).^A discussion before 
the annual meeting of the U. S, Dive Stock Sanitary Association, held, at 
Chicago, in December, 1916. 

The cause of the spewing sickness of sheep, 0. D. Maesh {U. B. Bept. 
Agr., Bur. Anim. Indus. [Pub.}, {1916), pp. 4, fig. i).—Heavy losses have oc¬ 
curred on the sheep ranges in the Wasatch Mountains in Utah from what is 
known locally as “spewing sickness.” The description of symptoms given 
by sheepmen has corresponded very closely with those known to result from 
poisoning by the death camas {Zpgadenus venenosus). Investigations conducted 
in 1915 have, howevei^ shown guite condusiveiy that the spewing sickness of 
that summer was not caused by death camas but was due to another plant, 
namely, Dugaldia hoopesU, known locally as “ sneezeweed.” 

The present preliminary paper has been prepared with a view to furnishing 
sheepmen with information to enable them to recognize the plant and be on 
their guard against it. It is said to grow at elevations of from T,000 to 10,500 
ft., ranging from Wyoming in the North to Arizona and New Mexico in the 
South, and as far west as California. It is a rank-growing plant, and in some 
localities has largely taken possession of extensive areas on the range. 

“ The marked symptoms of poisoning by Dugaldia are depression, weakness, 
salivation, nausea accompanied with vomiting, and a weak, irregular pulse. 
Diarrhea is common, and bloating is a prominent symptom in sheep poisoned 
on the range. The effect on the pulse is especially characteristic, and it is 
evident that the toxic principle in large doses has a specific effect on the heart. ’ 
While all parts of the plant are poisonous, experiments seem to indicate that 
the flowers are somewhat more so than the leaves. It is thought probable that 
eases of acute poisoning are rare, but it is known that sheep may be poisoned 
by eating from 2.5 to 3 lbs. in a single day, although most cases of range poison¬ 
ing are the result of feeding extending over several days or perhaps two or 
three weeks. Thus far no medicinal remedy can be recommended, and the 
main reliance must be placed upon prevention. 

Annual reports of the camel specialist for the years 1914-15 and 
1915-16, H. B, Oeoss {Ann. Rpts. Camel Specialist [Punjab}, 1914.-1$, pp. 21; 
19M-1B, pp. 27, figs. 11).—The usual reports (B. S. B„ 32, p. 184) dealing with 
the diseases of camels in the Punjab. 

Biological investigations on hog cholera in southern Italy, N. Mobi {Ann. 
Btm. Sper. MaUttie Infet BesUame, R. Ist. Incoragg. Napoli, 2 {1914), No. B, 
pp. m--206, figs. 2).—A disease similar to the disease prevalent in hogs was 
produced in young healthy pigs by the subcutaneous injection of the diluted 
^rum of the sick hogs which had previously been passed through a Berkefeld 
filte. Similar results were obtained by ingestion of the virus or by subjecting 
the animals to exposure to diseased hogs. Animals which recovered from an 
infection produced by subcutaneous injection of the filtered virus were found to 
be Immune to a possible infection by ingestion of the virus. The virus which 
originally produced the disease in healthy animals later produced antibodies in 
animals which, had recovered from an infection. , ^ ^^ . i,-:; 

It Ss indicated that the disease which exists in southern Italy is probal^ty the 
shtoe as that recognized in Ameiica as hog cholera. 

The destruction of tricMnas by.cold, E. Leclmnche {Bm. V4t., 

2$ ■ (MM), M'b; 293, pp. 19S~-206; ahs. in Jour. Compwr. Path, and Ther., 2$ 
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(1916), No. S, pp. 18$~-18B). —^TMs'is a review of the literature relating to the 
effect of cold upon trichinse, including the work of Kansom, previously noted 
(E. S. R., 34, p. 680). 

The occurrence of the giant nematode on the liver of a dog, W. A. Rixby 
and W. L. Ghardler {Vomell Vet, 6 {1916), No. 4, PP* 209-212, pis. 2). —The 
authors record a case of parasitism of the liver of a South Carolina dog hy 
Dioc4ophyme renale, together with the pathological conditions which it induced. 

Botulism, a cause of limfoer-neck in chickens, E. C. Dickson (Jour. Amer. 
Vet Med. Assoc,, 50 (1917), No. 5, pp. 612, ) .—Investigations of outbreaks 

of botulism due to the consumption of home-canned corn, string beans, apricots, 
etc,, which resulted in the death of human beings as well as of chickens fed on 
remnants of the materials indicate that botulism may be a cause of limber-neck 
in chickens. Anaerobic bacilli, which had all the morphological and cultural 
characteristics of Bacillus 'botulmus, were obtained from the gizzards of several 
of the fowls. The fact that the i?. hotuUnm toxin may be formed in certain 
vegetables and fruits witliout the addition of animal protein may explain the 
occurrence of this disease of domestic fowl under conditions in which access to 
spoiled meats can be excluded. 

RHEAi mBimmim, 


The effect o;f sudden enlargement upon the flow of water in pipes, T. J. 
Eodhouse (Cornell Civ. Engin., 25 (1916), No. 2, pp. 49-61. figs. 3). —Experi¬ 
ments on the effect of the flow of water of sudden enlargement of 1 and 1.5 in. 
pipe to a pipe whose diameter is 2.096 in., and a study of the action of the Pitot 
tube under disturbed conditions, are reported. The following conclusions are 
drawn: 

**The Pitot tube measures with a fair degree of accuracy, always within 
2 or 3 per cent and more frequently within 1 per cent, the velocities of flow in 
a pipe where the resultant motion of the water throughout the entire cross sec¬ 
tion at the point where the tube is inserted is a forward motion, and where the 
distribution of velocities is symmetrical about the axis of the pipe. The Pitot 
tube is a means by which eddies or whirls caused by obstructions in the pipe 
may be detected, but it will not measure with any degree of accuracy the dis¬ 
charge of a pipe when inserted In the immediate region of such eddies. 

“ The rating coeflicient of discharge of the Pitot tube for normal conditions 
can not be applied in the case of abnormal conditions produced by sudden en¬ 
largement where eddies exist, hut immediately below the region of eddies the 
rating coefficient of discharge may be applied with a fair degi'ee of accuracy. 
The eddies produced by sudden enlargement of section extend for the short dis¬ 
tance of only about 2 or 3 diameters below the enlargement. The disturbanee 
caused by sudden enlargement of section produces abnormal conditions in the 
distribution of velocities which continue down the pipe for a distance of about 
35 diameters. 


Fm 

“ The ratio of the mean velocity to the velocity at the center, increase 

In value, in the case of sudden enlargement, from a minimum near the point of 
enlargement to a maximum at a point about 11 diameters downstream, after 
which it begins to gradually decrease, approaching the value of the ratio for 
flow in straight pipe at a distance of 35 diameters below enlargement The 
IcMs of head due to sudden enlargement may be expressed by the equation, 




U-') 


2? 


a constant times the theoretical loss by Borda’s formula, 


and in making the observations for the total loss due to this disturbance, a 



682 


EXPEEIMEKT STATION EECOKD. 


CVoL SG 


distance of at least 35 diameters of the downstream section, below the enlarge¬ 
ment must be included. The value of the coefficient K is very nearly tiio same 
in the two cases of enlargement investigated, and is approximately 0.97, 

The Pitot tube reversed, i. e., the impact point turned downstream, gives a 
negative pressure head which, reduced to velocity, negative, gives a value whose 
ratio with the velocity in the upstream direction is fairly constant for any given 
form of tube. But the relative values of the downstream readings to the up¬ 
stream readings for different forms of tubes vary greatly. The maximum nega¬ 
tive pressure or suction action at the impact point of the Pitot tube occurs when 
the direction of the axis of the opening is approximately perpendicular to the 
direction of flow.” 

¥alue of Kutter^s for metal flumes {Reelam, Bee, IV, S,l, 8 (19.17), 
No. i, p. 87). —^Tests made on the North Platte and Uncompahgre irrigation 
projects to determine the value of the coefficient n in Kutter’s formula for metal 
flumes are reported. “ The results indicate that 0.012 is a fair average value 
for n in flumes with smooth interior, and that 0.013 may be considered amply 
safe for design.” 

Holding power of nails (Bnpin. Bee., 75 (1917), No. 2, p. 71). —Prom experi¬ 
ments on the holding power of 16d. and 20d. nails in a direction perpendicular 
to the length of the nail in which 2 by 12 in. yellow pine planks were nailed to 
fir sills and sheared off, a safe loading of 210 lbs, for 16d. and 250 lbs. for 20d. 
nails was assumed for use in the heel plates of the wooden flumes on the West 
Okanogan Irrigation Project, 

Prictioii of bronze on bronze (Beclam. Bee. [U. S.], 8 (1917), No. 1, p. 35 ),— 
Experiments on the coefficient of friction of bronze on bronze to be used in 
estimating the power required in the operating mechanism for large higli- 
pr^sure sluice gates are reported. The tests were made on gates at the Path¬ 
finder, Arrowrock, and Elephant Butte dams, all of which are provided with 
cast bronze bearing surfaces and are operated by oil pressure on pistons moving 
in cylinders mounted on the gate bodies. The results are given in the following 
table: 

0ate tests. 


Dam. 

Sixe of gates 
(larger 
' dixneosloii 
vertical). 

Headoa 

ceaterof 

gates. 

Average 
time of 

ftpenfytg. 

Average 
hme of 
doting. 

Prietioai eoeffidant. 

Average j 
for opea- 
ing stroke 

Mairf.m'nTinij 
for Opening 
stroke. 

Average ! 
for closing 
stroke. 

Maximum 
fear dosing 
stroke. 

PatMader.,.-...; 
Anvarock....... 

Fte&. 

■ ■ 

SX5 

S.92X6 

Feet. 

12 

48.5-54.3 

107.3 

Mhmtes. 

16.0 

10.0 

6.2 

Mimites. 

14,0 

U.0 

i,2 

0.420 

.310 

.336 

a440 

.4^ 

.3^ 

a 290 
.290 

a 310 
.310 

.m 

\ 


Beport on irrigatiou surveys and inspections, 1915-16 (Dept Ini. Omada, 
IfTiff, Branch Bpt. WIS-IB, pp, 8$, pis. 4 )*—This includes the reports of the 
EE^intendait and Commissioner of Irrigation and of the chief field in- 
peetor; a summary report on duty of water and irrigation crop reports; and 
on bench marks, on the Cypress Hills, Western Maple Creek, and 
Ctelgary irrigation districts, on international - waterways, and on the *I/eth- 
hridge Northern Irrigation Project, for 1915-16. 

Slate Bivers and Water Supply Commission [of Victoria], eleventh annual 
report, 1915-18 (Victoria Bivers and Water Bupplp Oom. Awn, Bpt., IlimS), 
m. % If M statement of the work and expenditures of the commis- 
mrn. f<M the financial y^ ,lS15-ie, and estimates for 1910-11; 
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The specific gravity of nonhomogeneoiis aggregates, P. Hubbabb and F. H, 
Jackson, Je. (Amer. Soc. Testing Materials Proc., 16 (1916), pt. 2, pp. 578~#2, 
figs, 6; abs, in Vemetit Era, 14 (1916), No, 9, pp. 40~4S, figs. 6 ).—The object of 
this investigation was to study methods in common nse, or those which gave 
promise of being most satisfactory, for the determination of apparent and true 
specific gravity of mineral aggregates, with a view to ascertaining if possible 
what method is most generally applicable to all classes of materials and also 
the most accurate. The methods stndied were as follows: (1) The ordinary 
displacement method as conducted by the Office of Public Roads and Rural 
Engineering of the U, S. Department of Agriculture, (2) the Chapman method 
for single specimens, (3) the Goldbeck method, (4) the Hubbard-Jackson 
method, (5) the Chapman wire-basket method, (6) the Le Chatelier method 
for fine aggregates, and (7) the Jackson method for fine aggregates. Descrip¬ 
tions of these tests in detail, together with illustrations, are given. Sixteen 
samples of crushed rock, three samples of crushed slag, a sample of gravel, and 
three samples of sand were used in the investigation. The following con¬ 
clusions were drawn: 

**(1) III the case of rock and slag an appreciable variation may exist between 
apparent specific gravity and true specific gravity, depending upon the absorp¬ 
tion of the material. (2) It is impracticable by any of the methods studied to 
determine the apparent specific gravity of samples composed of fragments 
smaller than 0.5 in. in diameter. (3) Methods employing single test specimens 
are not safe to use for determining the specific gravity of nonhomogeneons 
aggregates, even when the average results of three apparently representative 
samples are taken. (4) In the case of nonhomogeneous agp’egates consisting 
of fragments of not less than 0.5 in. in diameter, all of the methods employing 
l,000“gm. samples are satisfactory and can ordinarily be depended upon to 
give check results by different operators working upon the same sample to 
within one in the third significant figure. (5) When determining the specific 
gravity of extremely nonhomogeneous aggregates, it is recommended that the 
average of not less than three tests, made upon different 1,000-gm. samples, l?e 
reported. (6) When it is desired to obtain as nearly as possible the apparent 
specific gravity of aggregates consisting of a mixture of coarse and fine par¬ 
ticles, it has appeared advisable to separate a weighed sample of the material 
by means of a 0,5-in. screen, and to make an apparent-specific-gravity determi¬ 
nation upon not less than 1,000-gm. of the coarse fraction and a true-specific- 
gravity determination upon not less than 50-gm. of the finer fraction. The 
approximate apparent specific gravity of the whole sample may then be cal¬ 
culated from the results obtained.” 

A new foiun of specifications for concrete aggregates, 0. M. Chapman 
(Amer. Soa. Testing Materials Proc., 16 (1916), pt. 2, pp. 180-193). —This paper 
proposes that instead of specifying that concrete aggregates, particularly sand, 
be of a certain fixed minimum standard of quality, the specifications be made 
to read in effect as follows: The materials used shall be of such quality and 
shall be used in such pi’oportions as to produce a concrete which shall show a 
compressive strength of 2,500 (or 2,000 or 1,500) lbs. per square inch at the 
age of 28 days under standard test. A brief outline of the manner in which 
this form of specification is utilized in practice is also given. 

A method of making wear tests of concrete, D. A. Abeams (Amer. Boc. 
^f.esUng MateriaU Proc., 16 (1916), pt. 2, pp. 194-208, figs. 6; al>s. in Engin. and 
46 (1916), No. 5, pp. 102, 103, figs. 4).~-A brief review of tests used 
for determining the wearing resistance of concrete and concrete aggregates, 
especially for use in the wearing surface of roads, is given, and a method Is 
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(Eiescribed for conducting wear tests on concrete blocks 8 In. square and 5 in, 
tliiek by means of tlie Talbot-Jones rattler. 

Tiie strengtla of clamped splices in concrete reinforcement bars, B. L. 
Easier (Amer. 8oc, Testing Materials Proc., 16 (1918), pt. 2, pp. 209-238, figs, 
12; ads. in Engin. and Contract,, 48 (1916), No, 28, pp, 578, 579, fig. 1; Mngin. 
Bee., 74 (1918), No. 2, pp. 48, /f9 ),—“ U-bolt clamped splices of both 17* and 
21-in. lengths of splice were tested to determine the load at first slip and the 
maximum load the splice would resist. Three different classes of splices were 
thus tested, (1) lap splices not embedded in concrete, (2) butt splices not 
embedded in concrete, and (3) lap splices embedded in concrete. The rein¬ 
forcement steel in all cases consisted of 1-in. square cold twisted bars. 

“The loads necessary to produce first slip had a range of from 7,000 to 
50,000 lbs. The maximum loads which the splices withstood varied from 23,000 
to 69,000 ibs. The ratios of load at first slip to yield point of bar for clamped 
splices not embedded in concrete varied from 12 to 21 per cent, and for splices 
embedded in concrete from 53 to 83 per cent. Ratios of maximum load to 
tensile strength of bar ranged from 31 to 61 per cent for unembeddecl splices, 
and from 79 to 95 per cent for embedded splices. The conclusions which may 
be drawn from the tests are as follows: 

“The 4-in. difference in lengths of lap tested, of one bar upon the other, 
apparently does not affect the rigidity or strength of the splice. The clamped 
lap splices not embedded in concrete sustain, on the average, a slightly greater 
load before first slip, and a larger maximum load, than the clamped butt 
splices. Splices consisting of two bars of opposite twist probably sustain a 
greater load before first slip, and a larger maximum load, than do splices in 
which the bars have like twist. 

“When U-bolt clamped lap splices (of the type, size, and lengths reported 
upon) are embedded in masses of concrete similar to those of the test speci¬ 
mens, the splices may be expected to withstand a stress before first slip equal 
to at least one-half the yield point stress of the continuous reinforcement bar. 
Also, the maximum strength of such splices is probably equal to at least three- 
fourths of the tensile strength of the bar. When U-bolt clamped lap splices 
(of the type and lengths reported upon) are embedded in relatively large 
laa^es of concrete, it is reasonable to suppose that first slip would not occur, 
or the splice would not completely fail, before the yield point or tensile strength, 
mpectively, of the reinforcement steel had been reached; for in such cases the 
splices would undoubtedly fail only by the pulling out of the bars along the 
grooves (either through untwisting or through direct shear), and not by 
splitting of the surrounding concrete. In either case, unlike the results in tlie 
tests, the clamps would remain embedded in the concrete, unless the concrete 
prism directly compressed by the area of the upper or lower clamps were pulled 
out also, a condition which is not in the least likely to occur with a relatively 
^ large mass of concrete. Hence for purposes of design, it is probable that such 
U-boIt clamped lap splices, embedded in concrete under conditions ordinarily 
obtaining in actual practice, could safely withstand a unit load equal to the 
allowable unit stress in the steel reinforcement bars.” 

An apparatus for detenaming soil pressures, A. T. Goldbeck and K. B. 
Smith (Awen Soc. Testing Materials Proc., 16 (1916), pt, 2, pp. 309-319, figs. 
3; ads, in Mngin. News, 76 (1918), No. 8, p, 339, fig, 1; Mngin. Uec., 74 (1918), 
No. 2, p, 48, fig. 1). —^This paper describes an apparatus for measuring the 
pressure under earth fill or against walls. A small cell having a thin brass 
annular diaphragm is buried at the desired position with pipe and electrical 
connections to an air supply and electrical equipment. Air pressure vvltiiin the 
cell equilibrates the external soil pressure as indicated by breaking the elec- 
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trical contact and tbe pressure is read on a pressure gage. Typical calibration 
results are given. 

Tests of boilers with bagasse as fuel, E. W. Kerb {Loiimana Bias. Bui. MO 
{1916), pp. 58, flps, 5 ).—^Continuing work previously noted (E. S. B., 22, p. 115), 
data are presented obtained from several series of boiler tests made at sugar 
factories during tlie grinding seasons of 1909, 1910,1914, and 1915. Tlie general 
purpose of these tests was to study the fuel economy of bagasse as affected by 
varying the size and form of the combustion chamber, the air supply, the amount 
of overload, and the size of grate. 

In 1909 twenty tests were made in five sugar factories, seventeen of which 
were on bagasse-burning boiler plants and the remaining three on oil-burning 
plants. The first plant has one 300-horsepower Stirling boiler with 3,000 sq. 
ft. of heating surface for bagasse and four 125-horsepower horizontal return 
tubular boilers for oil. The second factory has eight horizontal return tubular 
boilers for bagasse, making a total of 9,097 sq. ft. of heating surface and 
giving 758 horsepower. The third factory has four horizontal return tubular 
boilers for bagasse, each having 1,260 sq. ft. of heating surface, making a total 
of 421 horsepower. The fourth factory has nine boilers for bagasse, having 
a total of 16,600 sq, ft. of heating surface and a capacity of 1,383 horsepower. 
The fifth factory has five internally fired boilers with a total of 1,500 horse¬ 
power. All the bagasse boilers have Dutch oven furnaces. 

The tests on these plants showed that decreasing the load on heavily over¬ 
loaded boilers resulted in increased economy. Little change in economy could 
be produced by attempts to reduce the air supply by closing the ash pit doors 
or the fuel hopper doors. However, regulation of the draft by means of 
the stack damper resulted in a substantial increase in economy. An increase 
in evaporation of 26 per cent resulted from halving the furnace draft in a 
plant having a very high chimney by partially closing the fine dampers. The 
best fuel economy was found in furnaces having the highest temperatures. 
The highest furnace temperatures were invariably in the furnaces having the 
highest rates of combustion and the highest carbon dioxid content in flue 
gases. The power development by the boilers with bagasse as fuel varied 
from 0.89 to 1.12 horsepower per ton of cane per 24 hours, the average being 
1.02. The total power development in the plant burning oil and bagasse to¬ 
gether was 1.8 horsepower per ton of cane per 24 hours. 

In 1910 a series of tests was made in connection with experiments on the 
question of bagasse drying. The tests were all made on a Stirling boiler with 
1,000 sq, ft. of heating surface. It was found in these tests that boiler efficiency 
is lowered by excessive draft. Forced draft gave higher efficiency than stacked 
draft. This is attributed to the fact that the blower causes reduced vacuum 
in the furnace and consequently less inleakage of air. The stack heat loss 
was very high, the average being 45.16 per cent. 

In 1914 and 1915 tests were made for the purpose of securing data regarding 
the effect of rate of combustion, volume of combustion chamber, form of com¬ 
bustion chamber, methods of feeding bagasse, and leakage of air into the 
setting upon boiler efficiency. Special attention was also given to the question 
of flue gas analysis. The tests were made upon four typical bagasse boilers 
and settings. 

It was found that no particular advantage was indicated in tests of a 
,,lK>iler with a combustion space of unusual size and form. Higher efficiencies 
were, obtained with a boiler having a much smaller combustion space. The 
highest efficiencies were obtained with higher rates of'Combustion. The high¬ 
est rate of combustion obtained in any of the tests was 225 lbs. of bagasse per 
square foot of grate surface per hour in a setting with a large combustion 
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space. It was fartlier found that with a large grate and open setting, together 
with a bagasse feeder that excluded air poorly, it was easy to have too much 
stack vacuum. On the other hand, it was found that a relatively small grate, 
in connection with a close setting and a hopper that excludes air, not only 
can he operated efficiently with high draft, hut actually requires it. 

With reference to flue gas analysis, it wuns found that the loss due to in¬ 
complete combustion of carbon was in most cases small as compared ■ with 
the loss due to excess air. In practice it was found that if the damper is so 
set as to obtain a very high percentage of carbon dioxid by reducing the air 
there is danger of incomplete combustion due to lack of air in portions of 
the fuel bed. 

The horsepower actually developed per ton of cane ground per 24 hours 
varied from a minimum of 1.16 where the fiber in the cane and the efficiency 
were low to a maximum of 1.44 where both the fiber and efficiency were high. 
In practically all cases the tests showed that boilers operated at overload gave 
efficiencies equal to or greater than when operated at rated or underload. 

Cereal dust explosions, B. W. Dedkick {Oper, Miller, 21 (1916), No. 12, pp. 
452 , 45$; UUlefB Rev., $5 (1917), No. 12, p. $S2 ).—Conclusions drawn from in¬ 
vestigations conducted at the Pennsylvania State College, in cooperation with 
the Bureau of Chemistry of the XJ. S. Department of Agriculture and the Bureau 
of Mines of the U. S. Department of the Interior, are as follows: 

** Hard substances, such as pieces of iron, nails, and stones, while producing 
sparks in passing between the grinding disks of attrition mills or other form^s 
of disk mills along with material being ground produce no explosions, as the 
spark does not seem to possess sufficient intensity of heat or surface to cause 
ignition, and are almost Instantly out as soon as emitted. . . . 

** Matches are not more dangerous than the metal or stone substances in the 
case of disk mills or millstones, because they are fired almost instantly when 
coming in contact with the plates at the eye and smothered out before issuing 
from the mill. None of the matches were ignited when issuing from the mill. 
With rolls it is possible for the match to become ignited while passing between 
the rolls and cause a fire or possible explosion, the match stick lodging and 
burning, furnishing sufficient flame and heat surface. 

“The spark or arc produced by static electricity does not seem to possess 
sufficient heat to ignite or cause an explosion of material or cereal dust as 
ordinarily produced in flour or cereal mills. . . . Only an electric arc, a naked 
flame, as a torch or lamp or burning match, apparently gives sufficient surface 
contact and heat to cause ignition of dust and cause an explosion which may 
produce merely a flash or an explosion more or less violent 
“An initial explosion may propagate and cause a flame to travel quite a long 
distance through conveyors and spouts, A conveyor does not seem to offer 
any obstruction to the flash or flame traveling through it or along its length. 
A damper in the spout below the mill is quite effective in preventing the flame 
from passing into the spout or conveyor below, so far as it relates to the 
ordinary light explosion, but it is possible for the flame in some instances to 
pa^ by the damper with a heavier explosion, though the force of the explosion 
or flash is checked or confined to the immediate vicinity of the damper. Another 
damper following the first would undoubtedly prevent any flame from reaching 
the spout or conveyor. 

« When a secondary explosion follows it is generally more violent qr pos^sses * 
more force than the first explosion and is of wider extent, 

“Dust'in,motion, as agitated by the blowing fan or caused by the jarring 
down or the sudden fall or cave in of flour or feed sticking around the side of 
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bins, is more liable to cause an explosion when a naked light comes in contact 
with it than the dust quietly floating in a room or bin.” 

Building code suggestions {Nat. Lumber Ma 7 ifrs. Assoc., Engin. Bur. Tech. 
Letter If (X91G), pp. 12, figs. 10). —Fire stops, careful workmanship, and proper 
selection of materials are discussed as safeguards in frame dwelling con¬ 
struction. 

Building code suggestions {Nat. Lumber Mavilrs. Assoc., Engin. Bm\ Tech. 
Letter 5 (1916), pp. 11 , figs. 9). —Chimneys, smoke pipes, and fireplaces are dis¬ 
cussed in their relation to the fire hazard in dwellings, and detailed provisions 
for incorporation of these features, in building codes are given. 

Tests of fire retardents, with special reference to the shingle roof, H. and 
A. VON ScHKENK {Nat. Lumber Manfrs. Assoc., Engin. Bur. Tech. Letter 2 
{1916), pp. 4, figs. 2). —Preliminary tests of fire retardents for Uvse on shingle 
roofs are reported. 

The tentative conclusion is drawn that ** several compounds are now avail¬ 
able which, if properly applied to wooden shingles, will give a shingle roof a 
very high degree of fire resistance. These same compounds at the present time 
have every guaranty of permanence, so far as this can be determined from a 
chemical investigation. They are insoluble in vs^ater and give a roof a pleasing 
appearance. For interior work, or for such places where direct weathering is 
of secondary importance, a very considerable number of compounds can be recom¬ 
mended, ranging from good mineral paints to more expensive materials.” 

The construction of cow houses {Bd. Agr. and FisJier'ies [London], Leaflet 
241 (rev.); Jour. Bd. Agr. {London], 28 {1916), No. 5, pp. 4^1.1-469, figs. 4 )>—■ 
This article deals wdth the principal factors to be considered in the construction 
of cow houses in England, as follows: Site, general construction of buildings, 
internal design, air and floor space, ventilation, and lighting. 

The construction of dipping tanks for cattle {Rhodesia Agr. Jour., 18 
(1916), No. ^ 4 , pp. 523-6S4f pls. 2). —Specifications and working drawings of a 
serviceable and economical dipping tank are presented and discussed. 

Ice houses and ice supply, F. M. White and 0. I. Geiffith (Nat. Lumber 
Manfrs. Assoc., Trade Ext. Dept. Farm Bid., 6 (1916), pp. 28, figs. 5). —This 
bulletin gives general information on ice harvesting and ice houses and dis¬ 
cusses factors in the construction of ice houses, including size, insulation, 
foundation and floors, walls, doors, and ventilation. Besigns for a farm ice 
house, a combination ice and cold storage room, and a homemade ice box are 
included, 

Design of bins for materials, B, McOuixoxjgh (Cemeni Era, 15 (1917), No. 
1, pp. 42-447 ■7)*—This article deals with the design of circular reinforced 

concrete bins for grain, coal, and other materials. Curves of data are included. 

Farm sanitation, 0. L. McAbthtte (Arkansas 8 ta. Bui. 127 (1916), pp. 8-24, 
figs. 9 ). —^TMs bulletin deals with the location of farm buildings, the farm 
water supply, farm privies and sewage disposal, disinfection, flies and mos¬ 
quitoes, and disposal of waste material and dead carcasses. 

Sewage purification, H. VEEEifeEE (Ann. Fonts et €hams4es, 9. ser., 82 (1916), 
pt. 1, No. 2, pp. 159-224f figs. ^).-“TMs article deals at some length with causes 
of the pollution of surface waters, the dangers of such pollution, self purifica¬ 
tion of surface waters, and circumstances making artificial purification of 
sewage necessary. 

^me theoretical considerations bearing on the performance of biological 
sewage purification plants, G. T. P. Tatham (Jour. 8 oe. Gfwm. Indus., 85 
(1916), No. 18, pp. 711-715; abs. in €hem. Abs., 10 (1916), No. 21, p. 2779).—A 
theoretical discu^ion of the mean time of contact of swage liquid with filter- 
8 ^ 684 *^— No. 7—17 - 7 
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ing material and the relation between tbe degree of purification and mean time 
of contact is given, together with the results of tests on fine and coarse, shallow 
and deep filters. 

Theoretical laws and tabular data are derived which are suggested for use 
in the design of sewage purification systems. The laws indicate “ that the puri¬ 
fication should not even theoretically be directly proportional to the mean time 
of contact. The relations given involve only one constant a [oxygen avidity 
constant] which is dependent jointly on the nature of the sewage liquor and the 
method of purification adopted, . , . It is the numerical measure of the rate at 
which the sewage pollute is oxidized when it is present in unit concentration,” 
The equations and tables “ give mathematical expression to the fact . . . that 
the size of the plant required to give a specified degree of purification increases 
very greatly per unit increase in the percentage purification as the latter itself 
increases. . . . Given the flow, it has been shown that the mean time of contact 
is proportional to the liquid content of the purification plant, and this in turn 
depends on the biological conditions obtaining inside the filter and on the physi¬ 
cal nature of the filtering medium.” 

EUEAL ECONOMICS. 

Proceedings of the ninth Bural Life Conference {Alurrmi Buk Univ. Va.^ 
S. $er., 9 (1916)f No. 3>P* W-4^6). —This volume contains abstracts of the 
papers read at the ninth annual conference held at the University of Virginia 
summer school, in 1916, and relating principally to rural school and church 
problems. 

4. rural survey of Lane County, Oregon, F. 0. Ayes and H. N, Mobse (Unvv. 
Oreg. n. aer., IS (1916), No. U, pp. 109, figs. S2).—This survey relates 
primarily to the rural and educational conditions found in Lane County. 

[Bural reforms in the organization of Spanish agriculture], G. FeenAndez 
BE LA Eosa (Bol. Agr, T4c. p Econ., 8 {1916), Nos, 85, pp. 41--50; 86, pp. 157- 
166; 87, pp. m-m; 88, pp. S18-$24; 89, pp. 896-405; 91, pp. 588-593) ,—ThQ 
author discusses some of the causes for the lack of progress in Spanish agri¬ 
culture, and advocates the federation into a national organization of all 
agencies working for agricultural improvement. 

Semi-centennial history of the Patrons of Husbandry, T. C. Atkeson 
(Nmo^Jorh: Orange Judd Go., 1916, pp. Xi/-f5d4, 24).—In this volume are 

recounted the activities of the Patrons of Husbandry from the initiation of the 
order in 1865 to date, together with statements regarding its principal officers. 

Hhsloiy of the state agricultural and mechanical society of South Caro¬ 
lina, W. A. Olakk, W. G. Hinson, and D. P. Duncan (Columbia, B. 0.: The 
B. If. Brpm Go,, 1916, pp. XXII-^SOS, pU. 1 $).—This volume gives the history 
of the society from its foundation in 18S9, and describes its activities and the 
men connected with it as officers. 

[Agrlcultuxal law of Hew York] (N. T. Depk Agr. Bui 83 (1916), 
1955-^148 ).—There have been brought together in this bulletin the laws of 
' the State which affect agriculture. 

The federal farm loan system, H. Mteick (New York: Orange Judd Co., 
1916, pp, 289). —^The author explains the various provisions of the Federal 
Farm Loan Act and gives the full text of the act together with amortization 
tables, 

Mae farm mortgage handbook, K. N. Robins (Garden City, N. Y.: DowhlOn 
.daPf Bage d Co., 1916, pp. The author describes the methods used 

by instttotioBS dealing in farm mortgages in granting the mortgage and in its 
sale to the public. He points out some differences between the placing on sale 
of farm mortgages and those of other types. 
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TB© land credit problem, G. B. Putnam (Bui. JJnw. Kam., 17 (1916), No. 
18, pp. 107 ).—The antbor discusses land mortgage credit in the United States, 
the rural credit movement, and credit for landowners, tenancy and land 
tenure reform, and the Federal Farm Loan Act 

The agricultural bank of the Philippine Government, J. L. Manning (Ann. 
Rpt. Treas. Philippine Island, 1914, PP- 52-58 ).—In these pages are described 
the activities of the bank, with a statement of its resources and liabilities 
showing the progress made during the six years of its existence. 

Cooperation in the Hew World, L. Smith-Goedon (Better Business, 1 
(1916), Nos. S, pp. 212-222; 4, PP- 296-314; 2 (1916), No. 1, pp. S|-73).-~The 
author describes the various types of cooperative agricultural organizations 
found in his travels through the eastern and central parts of the United States. 

B-eport on the working of cooperative societies in Bihar and Orissa for 
the year 1915—16 (Rpt. Work. Coop. 8ocs. Bihar and Orissa, 1915-16, pp. 

pi. 1 ).—^This report continues the information previously noted 
(E. S. K., 36, p. 290). 

A manual on the preparation of crop forecasts in India (Dept. Btatis. India, 
Mamal Crop Forecasts India, 1916, pp. In this publication are 

discussed the history and development of crop forecasts, copies of the instruc¬ 
tion sheet regarding the preparation of the forecasts for various crops, and the 
methods in use in certain provinces. 

Monthly crop report (U. 8. Dept. Agr., Mo. Crop Rpt., 2 (1916), No. 12, pp. 
121-140, figs. 12 ).—In this number are given the acreage, average yield, total 
production, value and monthly prices of the principal farm crops by States, a 
revised estimate of the acreage contracted for by canneries, the condition of 
winter truck crops, the condition of winter wheat and rye sown in the autumn 
of 1916, the estimated farm value of important products and the range of 
prices of agricultural products at important markets, the production of cab¬ 
bage, tobacco, sugar beets, and beet sugar during 1916, a series of tables show¬ 
ing the production of the principal agricultural products by States and the 
monthly prices, and other data. 

Monthly crop report (XJ. 8. Dept. Agr., Mo. Crop Rpt., S (1917), No. 1, pp. 
12, figs, 8 ).—This number contains the usual data regarding the estimated farm 
value of important products and the range of prices of agricultural products 
at important markets, together with data showing the number and value of 
live stock on farms January 1, the exports of horses and mules, monthly 
prices of milch cows, calves, beef cattle, sheep, lambs, hogs, wool, and bulls, 
also index numbers of prices of meat animals. Statistical data are also shown 
giving the prices of live stock by ages and classes. Data are given showing 
the condition of truck crops, stock of potatoes on band January 1, the yearly 
marketings of live stock, etc, 

Missouri crop review for 1916, W. L. Nelson (Missouri Bd. Agr. Mo. Bui., 
14 (1916), No. 12, pp. 26, figs. J).—In this report are given the acreage, average 
and total yield, average farm price of principal farm products December 1, 
1916, and the number of live stock being fed compared with previous years. 

Barm lands in New Jersey, F. Dye and J. G. Lepman (Trenton, N. J.: 8iate 
Bd. Agr., 1916, S. rev. ed., pp. 51, pis. 11 ).—In this revision (B. B. R., 31, p, 
390) the authors discuss by counties the natural characteristics and adapta¬ 
bility to various farm crops of the farm lands, and also include special chap¬ 
ters on the climate and the fruit and vegetable, canning, poultry, and shell¬ 
fish industries. 

tAgriculture in Argentina], H. Miatello (Bot Min. Agr. [Argentma}, 20 
(1916), No. 7-8, pp. 5S7-567, figs. Jd).—The author outlines the development of 
animal and crop production and discusses agricultural colonimtion and !m- 
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migratiott, transportation of agricultural products, and manufacturing indus¬ 
tries allied to agriculture. 

[Agricultural statistics of Argentina] {Extract, Estadis, Argmtina, 1915^ 
pp, $42-353 ).—In these pages the area, production and value of the principal 
crops for 1915 are given, with comparative data for earlier years. 

[Agricultural statistics of Sao Paulo], P, de Moraes Babkos {Belat. Bee, 
Agr., Vom. e Ohras Puh. Sdo Paulo, 1914, pp. 101-133, pis. these pages 

are given data as to the production, imports, and exports of important agri¬ 
cultural products. 

Agricultural statistics of Uruguay {Estadis. Agr. lUruguay], 1915, pp. 
X/y-fiS4).—In this report are shown the movement of agricultural products, 
the area and production of the principal crops, the number of live stock and 
the number slaughtered in 1915, and comparative data for earlier years. 

Acreage and live stock returns of England and Wales {Ed. Agr. and 
Fisheries [London], Agr. Btatis., 51 {1916), No. 1, pp. 36). —This report con¬ 
tinues data previously noted (E, S. R., 35, p. 590). 

Agricultural statistics of Portugal {Estatis. Agr. Portugal, No. 4 (1914), PP- 
272). —In this volume are given statistical data for minor subdivisions relating 
to rural population, soil, climate, area and production of crops, number of live 
stock, and consumption of animal products. 

[Agriculture in Sweden], edited by J. Gxjinchard (In Sweden. Stockholm: 
Govt, 1914, 2. ed., vols. 1, pp. 1-81, 117-124; 2, pp. 27-165, figs- 85).—In these 
volumes are discussed the topography, climate, flora, fauna, rural population,^ 
rural husbandry, agricultural credit, and agricultural legislation. 

Agriculture [in Japan], S. Sato {Japan Year Book, 1916, pp. 331-350).— 
These pages continue the information previously noted (E. S. R., 34, p. 92). 

[Agriculture in Chosen] {Ann. Rpt. Reforms and Prog. Chosen (Korea), 
1914-'i5, pp. 118-129, pis. 4)- —^These pages continue the information previously 
noted (E. S. R., 34, p. 792). 

[Agriculture of Hew Zealand] (New Zeal. Off. Yearbook 1915, pp. 493-594, 
pis. 2 , figs. 2). —^These pages continue the data previously noted (E. S, R., 33, 
p. 395) adding data for 1915. 

AGSJCULTBEAL EDUCATION. 

Report on the Agricultural Instruction Act, 1914-15 (Canada Dept. Agr. 
Bess. Paper 15c (1916), pp. /y+5-2i4)-"—This report comprises a summary 
showing the chief purposes for which the funds hitherto available under this 
act have been expended in the various provinces of the Dominion, and a review 
by provinces of the work carried on during the past fiscal year, including 
financial statements showing receipts and expenditures under the Agricultural 
Education Act of 1912, and the Agricultural Instruction Act to March 31, 1915. 
Appendix^ relate to the rural school and school consolidation in Canada and 
the United States; school instruction in agriculture, farm mechanics, and home 
economics in Canada and the United States; farm demonstration work in the 
United States; women's work in Canada, etc. 

[Agricultural and forestry education institutions in Sweden], edited by 
J. Gtjinchakd (In Sweden. Stockholm: Govt, 1914, 2. ed., vol. 2, pp. 119, 125- 
m, 187-189, figs. 2).—An account is given of the historical development and 
present organization of agricultural education institutions, including agricul¬ 
tural, forestry, and veterinary high schools, agricultural schools, forestry 
adaools, dairy schools, people's high schools, farmers’ schools, schools of agri¬ 
cultural economy for women, and farriery schools. 

'The Wisconsin county training schools for teachers in rural schools, W. K 
Labsoh (V. 8. Bur. Ed. Bui. ji (im), pp. 40, pU. 4, fig,. ie).-ThIs bulletlo 
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contains a brief history of these schools, the text of the county training school 
law, and a report, including statistical data, on the provisions for buildings, 
courses of study, experience and preparation of teachers, preparation of 
students, the work done by graduates of these schools, the work of these 
schools outside of training of teachers, advantages of the training school as an 
institution for training country teachers, suggestions for improving the work 
of these schools, and other institutions in Wisconsin preparing teachers for 
country school work. 

There are now SO county training schools in Wisconsin, in which country 
school conditions are kept constantly in mind. Every school gives at least 20 
weeks to the study of agriculture and some give as much as a year; nature 
study is emphasized throughout the course, practically all of the schools have 
introduced in some form the study of rural sociology and rural economics, and 
many give domestic science and manual training; seven have actual practice 
departments in connection with their institutions, while the remainder secure 
practice work in the public schools of the village or city in which they are 
located. 

The training of teachers for agricultural instruction (Agr. Gaz. Canada, 
S (1916), No. 10, pp. 916-924)- —This is an account of the present status of the 
training of teachers for agricultural instruction in the Provinces of Prince 
Edward Island, Nova Scotia, New Brunswick, Ontario, Manitoba, Saskatche¬ 
wan, Alberta, and British Columbia. 

Summer school for teachers (Agr. Gaz. Canada, S (1916), No. 10, pp. 925- 
932, figs. 2). —A report is given on the summer schools for teachers of agricul¬ 
ture held in 1910 in the Provinces of Prince Edward Island, New Brunswick, 
Ontario, and Saskatchewan. 

Information relating to the establishment and administration of county 
agricultural schools and agricultural departments (Bui. Bd. Bd. Mass., No, 
23 (1916), pp. dd) —This bulletin contains comparative statements, aided in 
several instances by parallel columns, with reference to the authorization, 
control, organization, location, equipment, courses of study, qualifications of 
teachers, methods of instruction, conditions of admission, employment of pupils, 
expenditures of money, and digest of the procedure required for state approval 
and reimbursement, of county agricultural schools and agricultural depart¬ 
ments in high schools, to indicate the requirements and advantages of both. 
The text of an act to provide for the establishment and maintenance of an inde¬ 
pendent agricultural school, an example of a farm bureau memorandum of 
agreement, a memorandum regarding the classification of expenditures of state- 
aided vocational agricultural schools, and an example of per capita cost returns, 
are appended. 

Agricultural education in secondary schools, L. S. Hawkins (XJniv, State 
N. y. Bui, 624 (1916), pp. 87, pU, 29, fig. 1). —This is an account of agricul¬ 
tural education in secondary schools in New York. It deals with (1) labora¬ 
tory and field instruction, including poultry class projects at the Hamburg 
and Highland high schools, a farm crops class project at the Be Boy High 
School, a dairy class project at the Perry High School, a joint project by the 
agricultural and home making departments at Lowville, and stock judging at 
Canton and Alfred; (2) home projects, (3) summer work of the teaeheirs of 
agriculture, (4) the summer conference of teachers of vocational agriculture 
at the New York State College of Agriculture, including an outline of a four- 
year course in agriculture being tried out; <5) apprentice teacher training 
by the New York State College of Agriculture (E. S. B., 33, p. 795);' (0) 
courses in home making; (7) extension work; and (8) the growth and deve!- 
opment of agricultural instruction in a small high school. 



692 


EXPEBIMEKT STATIOIjSr EEOOEI), 


[¥ol. 36 


Women^s institutes of Ontario, 1015 {Rpt. Womm^s ImtB, Ontario, 1915, 
pt 1, pp. 191),—This report contains,the proceedings of the annual conventions 
of 1915, selected papers, and statistical data. The work now comprises 892 
branches with a membership of about 30,000. 

Some suggestions on the organization of school gardens, A. H. Kosenfeld 
(Rev. Indus, y Agr. Tucwnan, 6 (1915), No. 4, PP- 139-U8).—ln this discussion 
the author distributes school garden instruction over three years and suggests 
the work to be undertaken in each. 

A course in agriculture for the high schools of Michigan, W. H. B'eench 
{Mich. Agr. Col, Dept. Agr. m. Bui 14 {1915), pp. 76, figs. 3).—This bulletin 
contains an outline of a course in agriculture for the high schools of Michigan. 
It Includes suggestions and syllabi on the several subjects to be taught; sug¬ 
gestions to school officers on the qualifications and time of employment of 
teachers of agriculture, rooms and equipment, etc., and suggestions to teachers 
on methods of instruction, including extension work, school and home projects, 
field trips, etc. The course in agriculture is elective and includes one unit in 
each grade of the high school, thus making a four-year course. Each agricul¬ 
tural subject constitutes a half unit There should be daily recitations for 
two or three days each week, other days being given to laboratory work 
and to study and observation in the experiment plat and on farms. An agi*i- 
cultural reference library and sample score cards are appended. 

Elementary agriculture, J. S, Geim (Boston: Align and Bacon, 1916, pp. 

pi 1, figs. 686).—This book consists of five parts, viz, rural Hfe- 
and activities, the soil and its improvement, crops, stock, and farm economies, 
with practical questions, suggested home exercises, suggestions to teachers, and 
references to the literature at the end of each chapter. Charts showing the 
distribution of United States products, lists of farm journals and magazine 
articles, a sample constitution and bydaws of a boys’ pig club, directions for 
the use of Farmers’ Bulletins, a report of a pupil’s project, etc., are appended. 

Chemistry of the farm and home, W. B. Tottingham and J. W. Ince (Bt. 
Paul, Minn.: WehJ) Publishing Co., 1916, pp. 464^ figs. 115 ).—This text, for 
secondary schools giving instruction in agriculture, comprises five chapters In 
general chemistry to serve as a foundation for the succeeding chapters on 
chemistry as applied to the plant and its products, the soil, fertilizers, farm 
manure, the animal and its products, feeding of animals, dairy products, human 
food and dietetics, and miscellaneous materials of importance in dally life. 
Bach chapter ends with a summary and review questions. The book concludes 
with 126 laboratory exercises, and appendixes containing a list of supple¬ 
mentary books and bulletins, data on soils and feeding stuffs, required chemicals 
and apparatus, etc. 

A laboratory manual of soil bacteriology, E, B. Fbed (Philadelphia and 
London: W. B. Saunders Co., 1916, pp. 170, figs. 13).—This laboratory manual 
Is intended primarily for students of soil bacteriology, soil chemistry and 
physics, and plant pathology, it being assumed that the student has had pre¬ 
vious training In general bacteriology and chemistry. The manual consists of 
exercises in soil bacteriology which, as far as possible, are planned to give 
quantitative results, formulae and methods, a list of apparatus for one student, 
a list of some of the more important books and journals treating of bacteriology, 
and latoatory rules. 

^t7-^two ffitpeiimeats in crops, C. L Qtjbae (Muncie, Ind.: Industrial 
ScJkool ^crDtce, 1916, pj>, 89, figs. 45).—This laboratory manual has been pre¬ 
pared the seveaith, eIgWJb and iflath grades of the public schools. The 
^rteenta W3e four se<^®is, yiz, plsat compositloni cereal crops, 

forage crops, and plai^ eeonoialG^ fellowihg somewhat carefully In the order 
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of topics presented the following psychological principles: (1) The instincts 
which characterize the pupil during his adolescent period, (2) the ideas and 
experiences which he has formerly acquired which relate themselves in such 
a way as to help him in the clear grasp of agricultural facts, (3) the economic 
phase, and (4) habits previously acquired by the pupil. 

The chemistry of the garden, H. H. Goxtsins (London: MacmiUm S C7o., 
Ltd.f 1916, rev. ed., pp. X1X-\~14S). —^This small volume treats the subject in a 
nontechnical way under the following chapters: How plants grow, the air, 
the soil, the fertility of the soil, manuring, organic manures, artihcial manures, 
garden manuring, fungicides, and insecticides. 

Practical school and home gardens, G. W. Hood (Lincoln, Mehr.: Long and 
Co., 1916, pp. [dl-fiSi, figs. This book is suitable for school work be¬ 

tween the sixth and twelfth grades and for home gardening. Chapters are 
devoted to the value of a plant, planning the garden, the seed and how to 
plant it, the soil and its treatment, the hotbed and the cold frame, plants that 
should be started in the hotbed or the cold frame, spray material and spray 
machinery, vegetables grown for their roots, vegetables grown for their green 
parts, vegetables grown for their fruit and seed, and perennial vegetables. 
At the end of each chapter are review questions and references to literature. 
Directions are added for making 24 gardens, including suggested plans and 
records. 

Agricultural woodworking, L. M. Roehl (Milwaulcee, Wis.: The Bruce Fuh- 
UsMng Go., 1916, pp. 137, figs. 122). —^This is a group of problems for rural and 
graded schools, agricultural high schools, and the farm workshop. They in¬ 
clude plans and lists of material required for making practical articles used 
in the home and about the farm, hog, poultry, and pigeon houses, a silo form, 
Implement shed, corncrib, combined dairy and horse barn, combined horse 
and cow barn, plan for a farmstead, etc. A number of these problems ap¬ 
peared in a pamphlet mtitled Manual Training for the Rural Schools (E. S. R., 
36, p. 96). 

MISCELLANEOUS. 

Twenty-ninth Annual Report of Alabama College Station, 1916 (Alabama 
Col. Bta. Rpt. 1916, pp. 98).—This contains the organization list, a financial 
statement for the fiscal year ended June 80, 1916, and reports of the director 
and heads of departments on the work of the station during the year. 

Twenty-eighth Annual Report of Colorado Station, 1915 (Colorado Sta. 
Rpt. 1915, pp. 80).—This contains the organization list, a financial statement 
for the fiscal year ended June 30, 1915, a report of the director on the work 
and publications of the station, and departmental reports. 

Twenty-ninth Annual Report of South Carolina Station, 1916 (South Caro¬ 
lina Sta. Rpt. 1916, pp. 64). —This contains the organization list, a report of 
the director on the work of the station, a financial statement for the fiscal 
year ended June 30, 1916, departmental reports, of which that of the botanist 
and plant pathologists is abstracted on page —, and two special articles ab¬ 
stracted elsewhere in this issue. 

Monthly bulletin of the Western Washington Substation (Washington 
Sta., West. Wash. Sta. Mo. Bui., 4 (1917), No. 11, pp. 16, figs. 9).—This number 
contains brief articles on the following subjects: Udder Diseases and Their 
Treatment, by J. W. Kalkus; Celery Culture in Western Washington, by J. L, 
Stahl; and Breeding for Egg Production, by Mr, and Mrs. G. R. Shoup. 



NOTES. 


Arkansas University.—^The state legislature lias appropriated $481,000 for tlie 
ensuing biennium for tbe divisions of liberal arts, agriculture, engineering, and 
education. This is an increase of approximately 50 per cent over any previous 
appropriation. An act was also passed whereby the university will hereafter 
be maintained by a special tax of four-ninths of one mill on all taxable property 
in the State. 

Delaware College and Station.—^The state legislature has appropriated a total 
of $285,890.27 to the college for the ensuing biennium. Among the items author¬ 
ized are $125,000 for the new dormitory at the women’s college, $32,000 per 
annum for the maintenance of that college, $32,000 for a new heating plant, 
$14,000 per annum for general maintenance, $10,000 per annum for the mainte¬ 
nance of the agricultural department, $7,890.27 for agricultural extension, and 
$4,000 to replace the loss of revenue due to the transfer of the fertilizer control 
work to the State Board of Agriculture. 

Hawaii College,—Dr. J. F. Illingworth has resigned as entomologist to accept 
an entomological position in north Queensland for a three-year period, begin¬ 
ning about June 1. 

Illinois University.—A field of 32i acres, located near Elizabethtown in 
Hardin County, has been presented to the university for experimental purposes 
by a donor whose name is withheld. This is the twenty-sixth tract to be given 
the university for agricultural work. In addition two pieces of land have been 
purchased and 16 are under lease, making 44 fields under cultivation by the 
college of agriculture in different parts of the State. 

Indiana Station.—Director Arthur Goss, who has been at the head of the 
station since 1903, has resigned, effective September 1, to give his entire atten¬ 
tion to his extensive farming interests near Vincennes. 

Iowa Station."“A, A. Dowell, instructor in animal husbandry, has resigned to 
a^hme charge of the department of animal husbandry in the University of 
Alberta, vice Kenneth McGregor, who is to engage in farming. 

Kansas College and Station,—A law was recently passed abolishing the state 
boards of control, educational administration, and corrections, and creating a 
single board in their stead. The new board consists of five members of whom 
the governor is chairman, and will have charge of all state educational, benevo¬ 
lent, and penal institutions beginning July 1. Provision is also made In the act 
for the appointment for all institutions under its jurisdicton of a general man¬ 
ager at a salary not to exceed $6,000 per annum. 

The legislature has appropriated $80,000 to the college for the purchase of 
land to be used for animal husbandry, dairy, and poultry farms, and $50,000 for 
an addition to the agricultural building. 

Warren Knaus, of the class of 1882, has given to the entomolgical museum 
' the college his extensive collection of Coleoptera. ' ■' '' 

M. N. Devine, research assistant in plant pathology at the Minnesota Station, 
has been appointed assistant plant pathologist. 

684 
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XoiiisiaEa Stations.—W. E. Griffing lias been appointed assistant plant patboi- 
ogist. 

mcbigan College and Station.—V. M. Sboesmitb, professor of farm crops and 
farm crop experimentalist at the station since 1910, has accepted a position as 
superintendent in the development of a 4,300-acre tract of land near Grand 
Rapids. 

Massachusetts College and Station.—^Dr. A. B. Gance, head of the department 
of agricultural economics, has been granted leave of absence to work in co¬ 
operation with the New England Committee of Food Supply, which is endeavor¬ 
ing to organize a more efficient system of distributing food products. Miss 
Lorain P. Jefferson, research secretary of the division of rural social science, 
has been appointed acting head of the department during his absence. 

P. A. Waugh has been granted six months’ leave of absence beginning April 1 
to take up work as consulting landscape architect in the Forest Service of the 
U. S. Department of Agriculture. In this capacity he will visit many of the 
National Forests with a view to suggesting means to conserve their natural 
beauties and outline a general policy for the landscape treatment of forest areas. 
Robert S. Scull has been appointed assistant chemist beginning February 1. 
Minnesota TTniversity and Station.—The division of agricultural biochemistry 
has completed its organization and equipment for instruction and research in 
plant chemistry. Opportunity is now afforded for graduate work in this sub¬ 
ject leading to the M. S. and Ph. D. degrees. The research projects available 
for investigation in 1917-18 include the strength of wheat flour, the chemistry 
of resistance to disease in plants, the enzyms of fruits and their relation to 
ripening processes, the chemistry of pollen, and protein investigations. 

The resignations are noted of J. Russell Winslow, assistant in the division 
of agricultural biochemistry, effective January 31; E. 0. Higbie, superintendent 
of the West Central School and substation at Morris, effective July 31; and 
F, J. Fiemeisel, research assistant in plant pathology, to become scientific 
assistant in the Office of Cereal Investigations of the U. S. Department of 
Agriculture. 

Missouri TTuiversity.-Recent appointments include Roy Hastings and Paul B. 
Naylor as assistants in agricultural extension, and T. S. Townsley, formerly 
assistant in poultry husbandry at the Kansas College, as extension instructor 
in poultry husbandry. 

Nebraska Station,—R. R. Spafford has been appointed assistant in farm man¬ 
agement. 

Hevada Bniversity and Station.—The term of office of regents of the univer¬ 
sity has been extended to ten years instead of from tcvm to four years, one 
regent henceforth being elected every two years for the full term. The legisla¬ 
ture made an appropriation of $2,000 for general running expenses of the 
station. 

Rutgers College.—Under a recent act of the state legislature the scientific 
departments of the coUege have been designated as the State University of 
New Jersey. 

Mew Mexioo College and Station.—Dr. George E, Ladd has resigned as presi¬ 
dent and has been succeeded by Dr. A. D. Crile. 

The station has received an increase of $2,500 per year in ite State appro¬ 
priation from the recent legislature. J. G. Hamilton, assistant agronomist has 
resigned, effective March 1, to become county agent in Valencia County. 

Cornell University.— A series of news notes for the use of the press dealing 
with the use of our agricultural resources, such as the need of supplying the 
staple foods, the increase of food production and elimination of wastes in 
marketing, the development of home gardens* and tue lessening of food wastes 
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and otlier wastes on tlie farm and in the home has been begtm. These new 
notes supplement the regular series of press bulletins, which will be continued 
as heretofore. 

Horth Carolina College and Station.—The station officials are cooperating 
with the extension division to promote a campaign for safe farming. The 
State seems to be well aroused as to the advantages of producing food and 
feed crops on the home farm, several thousand letters having been received 
requesting information as to the proper cultivation, fertilization, etc., of these 
crops. The question of the home garden has aroused especial interest among 
both city and country people. 

B. E. Ouibreth, assistant in the division of markets and in charge of the 
accounting systems of the credit unions, has resigned to accept a commercial 
position. Dr. I. M. Hawley has been appointed nursery inspector. 

Ohio Station,—^W. 0. Boardman and O. H, Smith, assistants in the soil survey, 
have resigned. Sidney Bliss has been appointed assistant in the department 
of soils. 

Oregon College and Station.—O. G, Simpson, assistant professor of dairy 
manufactures and dairy manufacturing specialist, has resigned to become 
manager of the Oregon Cooperative Dairy Exchange. X 0. Beck has been 
appointed instructor in dairying, vice D. G, Howard, who has been appointed 
county agent of Columbia County. 

Pennsylvania College.—A tract of 60 acres adjoining the present experi¬ 
mental orchard Is to be developed with a view to affording Instruction to 
students in the commercial operations of fruit growing. About 20 acres wili 
be planted to apples, 7 to peaches, 4 to grapes, $ to small fruits, 1 each to pears, 
plums, and cherries, and 3.5 to nuts, while 5 acres will be used for variety 
tests and studies of the botanical species from which the fruits have sprung. 
It is planned to provide eventually a foreman’s house and facilities for spray¬ 
ing, packing, etc. The courses are to be so arranged as to permit of spending 
half-day periods at the orchard. 

X B. Scherrer, of the New Hampshire College and Station, has been appointed 
assistant professor of vegetable gardening extension, effective April 15, and 
Martin Dry, assistant in agricultural extension, beginning February 11 
Ralph A. Waldron, instructor in botany, has resigned to take up graduate 
work at the University of Pennsylvania. 

Porto Rico Federal Station.—^Harvey E. Thomas, a^istaut plant pathologist 
at the Virginia Station, has been appointed plant pathologist. 

South Carolina College and Station,—W. Barre has been appointed director 
of research, beginning April 4. He will thus become director of the station, 
vice X N, Harper, whose resignation has been previously noted, but not dean 
of the college, that office having been dropped for the present. 

¥tah College and Station.—A. W. Ivins of Salt Lake City, J. W. Knight of 
Provo, Mrs. Lois C. Hayball of Logan, A. G. Barber of Logan, and Prank B. 
Stephens of Salt Lake City have been appointed to the board of directors, vice 
'Tlmihas .Smart, J. Q. Adams, X M. Peterson, Annie K. Hardy, and Joseph 
Quinney, Jr. 

The policy of the State toward the college and station was slightly changed 
by the last legislature by substituting for the continuous approprintion method 
the Inclusion of estimates in the governor’s budget. A substantially Increased 
appropriation for the ensuing biennium was granted, of which the station re¬ 
ceive® $7,500 additional and the extension work $5,000 additional, together 
with $61,100 for buildings and improvements and $6,000 for pure bred live 
stock and i»sture* 
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Wasliington Station,—state office of farm markets lias been establisbed^ 
attacked to the station. Tbe director is to be appointed by the director of the 
station with tbe approval of tbe governor. Tlie stndy and improvement of 
market conditions is to be taken up and a market news service will be main¬ 
tained. The act carries an appropriation of $15,000 for the biennium. 

Dr. I. D. Cardiff bas resigned as director of tbe station, Ms resignation to 
take effect during April. 

West Virginia Fniversity and Station.—^Under the will of the late Lawrence 
A. Reymann the station receives an estate of about 931 acres of improved land 
■ and a herd of about 125 pure bred Ayrshire cattle, the total value being about 
$120,000. The land is located on Capon River, in Hardy County near the 
Vinginia line, and is well equipped with buildings, farm machinery, etc., in¬ 
cluding a recently constructed cheese factory. The purpose of the gift is ex¬ 
pressed as to promote, develop, and advance the science of agriculture in its 
most comprehensive scope, and in addition to give special attention to the 
breeding and development of Ayrshire cattle. The station obtained possession 
March 1, L. F. Sutton being placed in charge as superintendent. 

Wyoming Station.—Earl O’Roke, instructor in zoology at the University of 
Kansas, has been appointed assistant zoologist and parasitologist beginning 
March 1. 

Canadian Experimental Farms.—^An experimental flax mill has been erected 
at the Central Experiment Farm at Ottawa and is being equipped for compre¬ 
hensive experimental work in fiber manufacture. Field work with flax and 
hemp is also to be conducted at Ottawa, several branch stations, and elsewh ere, 
in an attempt to determine the areas in Canada suitable for the Industry and 
to work out problems connected with its development 

Research laboratories for special studies of grain rust are being established at 
Brandon, Manitoba, and Indian Head, Saskatchewan. W. P. Fraser, assistant 
biologist in Macdonald College, has been appointed to take charge of this work. 

Agrieultural Development in Ontario,—In a special effort to populate and 
bring under cultivation large areas in northern Ontario, an agricultural high 
school and demonstration farms at New Liskeard, a government creamery at 
the same place, a 50-acre demonstration field near Matheson, and a plant breed¬ 
ing station at Ft William are to be established. W. R. Leslie, a graduate of 
the Manitoba College, is to take charge of the breeding station. 

Plans are also under way for the necessary buildings and equipment ^or a 
new agricultural school to be established, through the Ontario Oepartment of 
Agriculture, near Kemptville in eastern Ontario. It is intended to give useful 
and practical instruction in agriculture to young men between the agas of 16 
and 25 who have left school and domestic science instruction to young women. 
It is not proposed to duplicate anything already being done in the Province 
unless to some extent the first two years of the course at the Ontario Agricul¬ 
tural College. The regular course will not be longer than two years ami there 
may also be a number of short courses. 

Special provision has been made in Ontario for the obtaining of homesteads 
by returning soldiers. These soldiers will first be sent to an agricultural train¬ 
ing depot being established at the government experimental farm at Monteith, 
where they will receive instruction. When a sufficient number have been 
trained, a farm colony will be opened at some point along the railway In 
charge of a competent superintendent Farms containing not over 80 acres will 
be laid out and so planned as to bring the various farm houses as closely to¬ 
gether as .possible. A 10-acre tract, will be cleared on each farm, and when 
this Is completed the farm may be allotted free of charge to a soldier. He 
may also receive machinery, live stock, etc., to the value of $500, this being 
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reimbursable witliin twenty years. The final title to the land will! be given 
after five years. The community system will be followed in supplying horses, 
other stock, and implements, and cooperative methods of buying and selling 
will be used. 

Other plans for placing soldiers on the land are also under consideration. 
Agricultural Instruction in Western Canada.—In 1916 the provincial ministry 
of agriculture of British Columbia, which until then had always been united 
with some other ministry, was made a separate and distinct department and 
placed in charge of William Manson. 

During the past year 90 acres of the agricultural college site at the University 
of British Columbia have been cleared and prepared for cropping and for a 
botanical garden. A collection of upwards of 26,000 specimens, representing 
nearly 800 species, of the native flora of British Columbia, which has been 
made during the past four years by John Davidson, the Province botanist, is 
to be transferred to the university campus, as a nucleus for a botanic garden. 
The last session of the legislature appropriated sufficient funds to permit of a 
beginning to be made in the erection of suitable farm buildings and the pur¬ 
chase of live stock and equipment. 

Regular degree courses in agriculture will not be offered in the college during 
the present academic year, but it is hoped that a series of short courses will 
be given, including the course on the scientific basis of agriculture offered as an 
elective last year (E. S, R,, 34, p. 696). F. M. Clement, who for several years 
has been director of the Horticultural Experiment Station at Vineland, Ontario, 
has been appointed professor of horticulture and P. A. Boving, vrho for the 
past three years has been in Charge of root Investigations at MacDonald Col¬ 
lege, assistant professor of agronomy. 

Agricultural instruction has recently been introduced into the high schools 
of British Columbia in a systematic way. The first class in the Province was 
organized in September, 1915, and was followed by similar instruction in four 
other high schools in September, 1916. The instruction is being given by agri¬ 
cultural specialists, and is attended by a total of about 130 boys and girls. A 
two-year course has been outlined for these schools including the study of 
soils, fertilizers, and drainage; fodder, grain, and root crops; vegetable and 
flower gardening; fruit growing; animal and poultry husbandry; dairying and 
bee keeping; farm accounting and marketing; farm mechanics for boys: and 
special practice in the purchase and preparation of foods for girls. 

Equipment costing about $400 is available in each school, with from one-half 
to one acre of land for experimental and demonstration plats. ‘ The salary of 
the instructor is paid by the provincial department of education, and , the 
remaining expenses by the local authorities. 

The Alberta Department of Agriculture began extension work in agriculture 
last spring with district agents in the field at various points in the Province. 
The minister of education Is cooperating to the extent of making the time of 
tlie classes In ^hool available to the agents for the carrying on of the work in 
cooperation with the teacher and inspector. The plan is to have the pupils take 
actual part in the growing of garden crops, the raising of -chickens, • and the 
feeding and management of young stock on their own farms. Initial group 
instruction in the laying out, planning, and general cultivation of the home gar¬ 
den Is given In the schools, where leaflets and bulletins, seeds, and a limited 
nunflier of eggs are distributed. Competitions in caring for stock are carried 
on thd the season’s program culminates in a fall fair held in conjunction with 
the' district' fair: or;nt the most convenient school or village center. The work 
is' being condU^edTh: five'waters 'and about 100 Schools are'^ taking part in it. 



1917] 


KOTES. 


699 


Agricultural Progress in Latin America.—A law recently enacted in Colombia 
provides for the establishment of a series of stations in which agricultural 
investigations, such as experiments and demonstrations, application of chemical 
fertilizers, and the cultivation and acclimatization of plants, will be carried on 
and exhibits will be made of modern agricultural machinery and tools. Each 
station will maintain a special agricultural meteorological bureau and be 
equipped for the study of insects injurious to plants, for analyses of soils and 
waters, and for the importation and distribution of seeds, plants, fertilizers, and 
animals for breeding purposes. It is also expected to issue a monthly bulletin 
as the official organ of these stations. 

A proposition is under consideration in Argentina for the establishment of a 
central institution for experimental work in agriculture under the Immediate 
direction of the minister of agriculture. This institution would be located in 
the capital and would contain at the start an agricultural chemical laboratory, 
an office for seed control, an office for the study and inspection of agricultural 
machinery, an office of agricultural botany, an office of vegetable pathology and 
agricultural entomology, and a meteorological observatory. 

According to the Bulletin of the Pan American Union a practical school of 
agriculture has been opened at Aconcagua, in Chile, and steps have been taken 
to found an agricultural school for women in the Province of Aconcagua. 

In Costa Rica a professional school fr girds was inaugurated on June 1,1916, 
in San Jos§, equipped for giving practical instruction in domestic arts and 
science 'and such other subjects as may be deemed desirable. 

The agricultural school at Challapata, Bolivia, for the instruction of the 
natives has been moved to Rosario Plantation, near the town of Challapata, 
and enlarged. 

It is announced that the Department of Eomento, in Mexico, has decided to 
establish a nursery for tropical plants in one of the States of the Republic 
bordering on the Gulf of Mexico. The principal feature of this nursery will be 
to furnish to small farmers the most desirable varieties of tropical food plants 
suitable for cultivation on the east coast of Mexico, such as bananas, mangos, 
pineapples, alligator pears, lemons, oranges, etc. 

A national school of domestic arts for women, patterned after the Swiss 
schools of domestic science, has been founded in the City of Mexico by the 
department of public instruction. 

Cambridge University .—K proposal to establish an institute of agricultural 
mechanics has been formally approved by the university senate. It is proposed 
to establish this institute in connection with the schools of engineering and 
agriculture with financial support from the Development Fund. The employ¬ 
ment of an engineer as director and an agriculturist as an assistant director 
has been authorized. 

Amsterdam Colonial Institute.—^According to a note in 'Nature, there has been 
a movement in progress in Holland for the establishment of a colonial institute 
in Amsterdam commensurate with Dutch colonial interests, and adequately 
representative of the important part which Holland has taken in the prosecu¬ 
tion of research in tropical agriculture and forestry. The promoters of the 
new institute have been able to secure the transfer of the economic collections, 
publications, and staff of a small but important colonial museum at Haarlem 
to the Amsterdam institute. The latter is at present housed in temporary quar¬ 
ters, but about $643,200 is available for the construction of buildings and the 
installation of the new institute. It will apparently be supported mainly by 
subsidies from the government, the province of North Holland, and the city of 
Amsterdam, and by subscriptions from private individuals and firms. In 1914 
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the ordinary annual expenditure was $36,582, but for 1915 the estimate was 
$31,356, the reduction being due to war economies. 

The present organization of the institute comprises three sections, viz, eco¬ 
nomic (which is practically the Haarlem museum transferred to new quarters), 
anthropological, and tropical hygiene. A site for the new buildings has been 
secured on the Oosterbegraafplaats, where a building to house the administra¬ 
tive offices and the economic and anthropological sections will be erected. A 
special building for the section of tropical hygiene will be constructed as a 
part of the buildings of the Hygienic Institute of the University of Amsterdam, 
with which this section will work in close cooperation. The institute has issued 
a number of publications, including a concise history by Dr. Sirks of research 
in natural science in the Dutch East Indies in Koloniaal Instituut te Amster- 
4amy Mededeeling, No. VL Afdeelmg Handels-mmeum^ No. 2. 

ISTecroIogy.—Charles A. Muntz, the distinguished French agricultural chemist, 
died recently at the age of 71 years. He was widely known for his studies 
on air, soil, and agricultural products generally. Professor Muntz was of Al¬ 
satian birth and began his scientific career with Boussingault. His first im¬ 
portant work was in connection with Schloessing in 1878, showing the bio¬ 
logical nature of nitrification. Subsequently he made-additional studies of 
nitrification, as well as working on mannit and other sugars and the nutrition 
of animals. He was the author of many scientific articles, a treatise on 
manures, etc. 

The death in January Is reported of Professor J. B. Auguste Ohauyeau, noted 
for his researches in comparative physiology and pathology, at the age of 90 
years. Professor Chauveau’s ijathological work dealt mainly with the nature 
of contagion and viruses. He was especially well known as a physiologist, 
notably for work in glycogenesis and sugar utilization. He was one of the 
founders of Journal de Physiologie et Patholo^ie G6n4ral, and the author of 
the well known treatise on the Comparative Anatomy of the Domesticated 
Animals. 

George Massee, mycologist and head of the cryptogamic department at the 
herbarium of the Koyal Botanic Garden, Kew, until his retirement in 1915, died 
February 17, aged 67 years. He had been a frequent contributor on mycologi- 
cal subjects for many years. 

Miscellaneous.—^The home economics subsection of the Association of Amer- 
can Agricultural Colleges and Experiment Stations has appointed a committee 
to investigate the status of research in home economics at these institutions. 
The committee consists of Miss Louise ^Stanley, University of Minnesota; Miss 
Amy L. Daniels, University of Wisconsin; Miss Edna N. White, Ohio State Uni¬ 
versity; Miss Ruth Wheeler, University qf Illinois; Dean Mary E. Sweeny, 
University of Kentucky; and Dr, G, P. Langworthy, U. S. Department of Agri¬ 
culture. ^ ^ ' 

Sir Arthur Lee has been appointed director general of food production in 
Great Britain, Hon, E. G. Strutt, scientific technical expert, and A. D. Hall, 
agrfhiltural adviser. A. D. Hall has also been appointed permanent secretary 
to the Board of Agriculture and Fisheries, vice Sir Sidney Olivier resigned. 

The fifth annual conference of the American Association of Agricultural Col¬ 
lege Editors will he held at Cornel University, June 28 and 29. 
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In the passage of the Federal Aid Vocational Education Act an¬ 
other important step has been taken by the Federal Government in 
its relations to education. Under the new measure, federal appro¬ 
priations ultimately aggregating over $7,000,000 per annum have 
been made available for cooperation with the States in the promotion 
of vocational education in agriculture, the trades and industries, and 
home economics, including the preparation of teachers. The piun- 
ciple of federal aid through the States to education in institutions 
of subcollegiate grade has been established, and an additional set of 
administrative machinery has been devised to operate the new system 
of education which is provided. 

As a pioneer measure*, the new legislation inevitably recalls the 
original Morrill Act. Primarily both laws were apparently in- 
t^ded to provide training in agriculture and the industries, the one 
in coUegiate, the other in subcollegiate, institutions. They were thus 
both designed to develop a type of education of the utmost impor¬ 
tance to our country, but previously never directly supported by the 
Federal Government and to only a limited degree by the States and 
local communities. Likewise both acts involved the introduction of 
a new system of education into the existing system. 

It is somewhat remarkable that these two measures, ^parated in 
time by a ^period of over half a century, should both have been en¬ 
acted in a period of great national crisis. The Morrill Act of 1862 
was of course signed in the midst of the Civil War, while the Voca¬ 
tional Education Act of 1917 antedated by only a few weeks the 
formal entrance of the United States into the present conlSict. The 
coincidence is the more striking since both measures were designed 
to foster agriculture and the industries, foremost among the arts 
of peace, and since both had been pending in Congress for years 
before the outbreak of hostilities. 

Early in 1907 a bill was introduced into the House of Representa¬ 
tives by Hon. Charles E. Davis of Minn'csota, providing annual fed¬ 
eral appropriations for industrial education in agricultural high 
schools and in city high schools. In a speech a few weeks later, ex¬ 
plaining the bill, Mr. Davis said, '^‘Tt is mainly for the purpose ,of 
. 701 
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encouraging the type of education for the mass of our people -which 
will tram them for the practical affairs of life. ... It proposes that 
we give our workers a square deal, by giving them a chance to se¬ 
cure technical training as -we now provide technical training for the 
professional classes.’’ 

This bill differed widely as to details from the measure eventually 
enacted. It contained a plan for the maintenance of branch experi¬ 
ment stations and made no provision for the training of teachers. 
Subsequently it was reintroduced into later sessions of Congress, as 
were also a considerable number of other bills having in view the 
same purpose of fostering secondary education in agriculture, the 
mechanic arts, and home economics. One of these, introduced by 
the late Senator J. P. Dolliver of Iowa, which also included provi¬ 
sions for teacher training in vocational subjects at State normal 
schools and extension work in agriculture at the colleges of agricul¬ 
ture, received a favorable report from the Senate Committee on 
Agriculture and Forestry in 1910. 

An elaborate measure, introduced in 1912 by Senator Carroll S. 
Page of Vermont and embodying substantially the same objects as 
the bill just mentioned, was likewise favorably reported by the 
Senate committee, and in 1913 this measure with some modifications 
was substituted by the Senate for the text of an agricultural ex- 
tensicm bill which had passed the House. No agreement was reached 
between the two Houses, however, as regards these measures befpire 
the adjournment of that Congress. 

In 1914 the appointment was authorized of a commission to study 
the entire question of national aid for vocational education. This 
commission, of which Senator Hoke Smith of Ceorglm^as chair¬ 
man, submitted an extended report later in the ye$,r, as^^^^dy 
noted in these pages (E. S. K., 31, p. 402). It advocated a sys^i. 
of mhonls of snbcollegiate grade for pnpils over 14 years of age, 
^ting that the most opportune time to train the boy is during his 
adoie^ent period, when he has already gained much knowledge of 
work and its requirements, and is at the age when he is m<^ 
ainl^ions, most alert, and therefore most teachable.” It laid much 
on the durability of directed or supervised farm practice, 
and cct^dered as fundamental the necessity of providing facilities 
llbe adequate preparation of teachers. 

Endors^ooents for the principle of federal aid for vocational edu- 
oataon, few in number at first, had been steadily accumulating during 
years the question was under consideration. The National So- 
ciefcj for the Promotion of Industrial Education, the National Edn- 
calion Association, the National Grange, the American Fedej^ation of 
I^bor, the American Home Economics Association, and the Interna^ 
tional Congress of Farm Womsi may be cited as types of the n|any 
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.organizations which at various times signified their approval of the 
'^general policies involved. 

Tile subject is naturally one of intimate concern to the land-grant 
colleges, and had been prominently before the Association of Ameri¬ 
can Agricultural Colleges and Experiment Stations on a number of 
occasions, notably at Washington, D. C., in 1916 and at Columbus, 
Ohio, in 1911. At the Washington meeting it will be recalled the 
association declined to commit itself upon the proposition, but in 
1911, when considerable modification had been proposed, a motion 
was adopted favoring “ federal aid for public schools of secondary 
grade, providing secondary education in agriculture, home economics, 
the trades and industries, including manual training, and for the 
education and professional training of teachers for these schools in 
the several States as may be determined by the legislature.” The 
association also declared its belief that legislation to this end 
should be harmony with the Morrill and Hatch Acts, preserving 
Iho futonomy of the several States in the distribution of funds and 
in the administration of secondary education as now provided in the 
ew of the agricultural colleges and experiment stations.” 

The measure ultimately adopted was introduced into the Sixty- 
fourth Congress by Senator Hoke Smith on December 7, 1915, and 
was passed by the Senate with amendments July 31, 1916. Its early 
enactment was strongly urged by President Wilson in addressing 
Congress at its reopening in the following December, as/‘of vital 
importance to tiie whole country because it concerns a matter too 
long neglected, upon which the thorough industrial preparation of 
the country for the critical years of economic development imme¬ 
diately ahead of us in very large measure depends .... It contains 
plans which affect all interests and all parts of the country, and I am 
sure that there is no legislation now pending before the Congress 
,whose passage the country awaits with more thoughtful approval or 
greater impatience to see a great and admirable thing set in the way 
of being done.” 

In January, 1917, the bill passed the House, with amendments sub¬ 
stituting the text of a somewhat similar bill previously introduced by 
Hon. D. M. Hughes of Georgia. After a period in conference for 
the adjustment of differences, the most important of which related to 
the composition of the administrative board, the status of home eco¬ 
nomics instruction, and the manner of providing the appropriations, 
a complete agreement was reached and the new law was signed by 
President Wilson on February 23,1917. 

./-:As'an expression of educational policy, the new act, embodies some 
important departures from previous legislation. It makes provision 
for the training within the schools of a large group of our popula- 
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tion hitherto -iiiireached directly by the Federal Government. On the 
one liandj by offering instruction along vocational lines and of siib- 
collegiate grade, it supplements the Morrill Act, the expressed 
purpose of which is to maintain colleges ‘Ho teach such branches 
of learning as are related to agriculture and the mechanic arts . . * « 
in order to promote the liberal and practical education of the in¬ 
dustrial classes in the several pursuits and pi^ofessions of life*” On 
the other hand, since it contemplates a system of training in the 
schools, it also supplements the Agricultural Extension Act of 1914, 
in which the service provided is “ the giving of instruction and prac¬ 
tical demonstrations in agriculture and home economics to pei^sons 
not attending or resident in state colleges in the several communities.” 
Since it imposes definite requirements as to the training of teachers, 
it also represents a material extension of authority over the purely 
permissive provisions of the Nelson Amendment of 1907. 

The principle of extending financial aid to education through the 
States rather than by direct appropriations to institutions is again 
adhered to, as is also that of requiring expenditures by the States or 
local communities on a dollar-for-dollar basis. The States may, 
however, if they desire, accept the benefits of the act only for agri¬ 
culture or for the trades and industries, thereby receiving funds atid 
assuming obligations accordingly. It would thus be unnecessary for 
States desiring federal appropriations only for vocational training 
in the trades and industries to maintain a system of vocational train¬ 
ing in agriculture, or vice versa. This feature is of course quite 
different from the provisions of the Morrill Acts, which contemplate 
for each State the maintenance of instruction in both the mechanic 
arts and agriculture, and attempt no division of funds between the 
two branches. 

The most radical innovation in the ,act deals with the method of its 
administration.. Previous legislaftion along these lines has regarded 
/the college of agriculture and mechanic arts as the state unit, whether 
for college instruction under the Morrill Acts and acts supplementary 
thereto, the preparation of teachers under the Nelson Amendment, 
the conducting of research in agriculture under the Hatch and Adams 
Acts, or the carrying on in cooperation with the TJ, S. Department 
of Agriculture of extension work in agriculture and home economics 
under the Extension Act. The administration of those measures 
dealing with college instruction has centered in the Department of 
the Interior, and of those dealing with research and extension work 
in agriculture in the Department of Agriculture. The vocational 
education act in both respects establishes a new administrative 
system. . 
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As its head there is provided a Federal Board for Vocational Edu¬ 
cation. This board is to consist of seven members, including the 
Secretaries of Agriculture, Commerce, and Labor, and the tJ. S* 
Commissioner of Education, ex officio, with three members to be 
appointed by the President and confirmed by the Senate, ultimately 
for terms of three years each. One of the appointed members is to 
be a representative of the manufacturing and commercial interests, 
one of the agricultural interests, and the third of those of labor. The 
board is to select its own chairman each year. 

The Federal Board is charged with the administration of the act, 
the details as to the care of funds, the certifying of the States, etc. 
in general plan resembling the legislation for the agricultural col¬ 
leges and experiment stations. In addition it is empowered to make, 
or have made, investigations and reports to aid the States in the 
establishment of vocational schools and classes and in giving instruc¬ 
tion in agriculture, the trades and industries, commerce and com¬ 
mercial pursuits, and home economics. These studies are to include 
agriculture and agricultural processes and the requirement upon 
agricultural workers, similar studies as regards the trades, industries, 
and commerce, home management, domestic science and the study 
of related foods, and the principles and problems of administration 
of vocational schools and of courses of study and instruction in 
vocational subjects. In the discretion of the board, the studies con¬ 
cerning agriculture may be made in cooperation with or through the 
Department of Agriculture. Similar cooperative arrangements may 
be made with the Departments of Labor and Commerce for indus¬ 
trial subjects, while the studies of the administration of vocational 
schools, curricula, and methods of instruction in vocational subjects 
may be taken up in cooperation with or through the Bureau of 
Education. An appropriation of $200,000 per annum, available from 
the date of passage of the act, is made to the board for its expenses. 
To cooperate with the Federal Board in carrying out the act, each 
State when accepting its provisions is to designate a state board of 
at least three members. The state board of education or some board 
having charge of the administration of public education or of any 
kind of vocational education may be designated as the state board, 
or an entirely new board may be created. 

The state board is to prepare plans for the approval of the Federal 
Board, showing the details of the work for which it is expected to 
nse the appropriations. These plans, it is specified, must show the 
kinds of vocational education contemplated, the kinds of schools and 
equipment, courses of study, methods of instruction, and the qualifi¬ 
cations and the plans for the training of the teachers and agricultural 
supervisors. In all cases the work must be conducted under public 
supervision and controL , ", ^ 
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The plans of expenditures for salaries in agricultural subjects 
loiust in addition show that the controlling purpose of the education 
is to fit for useful employment, that the training is less than college 
grade, and that it is designed to meet the needs of persons over 14 
years of age who have entered upon or wdio are preparing to enter 
upon the work of the farm or of the farm home. The State or local 
community must provide the necessary plant and equipment, includ'* 
ing a school farm or other farm for use in at least six months of 
supervised practice in agriculture per year, as well as contribute one- 
half the expenditure for the salaries of the agricultural teachers and 
supervisors, and bear the entire cost of all supplementary instruction. 

The requirements are very similar as regards expenditures for 
salaries of teachers of trade, home economics^ and industrial sub¬ 
jects, except that no provision is made for the federal payment of 
salaries of supervisors or directors in these branches. Practical work 
in these subjects is required for those not already employed, and 
there are also provided part-time classes in subjects ‘‘to enlarge the 
civic or vocational intelligence of workers over 14 and less than 18 
years of age,’^ and evening industrial schools which “ confine instruc¬ 
tion to that which is supplementary to the daily employment.” 

The training of teachers and supervisors is restricted to persons 
who have had adequate vocational experience or contact in the line 
of work for which they are preparing themselves, or are acquiring 
such qualifications as a part of their training. The federal appro¬ 
priations for teacher training must be divided among agricultural, 
trade and industrial, and home economics subjects, no one of these 
subjects being granted more than 60 nor less than 20 per cent of 
the State’s allotment for that year. After June 30, 1920, federal 
appropriations for salaries in either agriculture or in the industrial 
subjects can not be utilized unless the State is providing for teacher 
training in these lines. 

The federal appropriations to the States are divided into three 
distinct groups, providing respectively for the payment of salaries of 
teachers, supervisors, or directors of agricultural subjects; for the 
payment of salaries of trade,home economics, and industrial subjects;, 
and for the preparing of teachers, supervisors, or directors of agri¬ 
cultural subjects^ and of teachers of trade and industrial and home 
economics subjects. The allotment in each of these gi'oups begins 
with the fiscal year ending June 30,1918^ the amounts increasing for 
several years to a permanent maximum. 

The main initial appropriation for salaries in agricultural subjects / 
is $500,000. This is increased by $250,000 per annum during the next( 
six jears and then by $500,000 per annum during the next two years^' 
making an appropriation of $3,000,000 for the fiscal year 1926 
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annually thereafter. Corresponding' appropriations are made for 
the payment of salaries in the industrial subjects, but it is provided 
that no more than 20 per cent of these appropriations may be used 
for the instruction in home economics. The main appropriation for 
preparing teachers and supervisors is likewise $500,000 for the first 
year, but increases to $700,000 and $900,000 respectively for the next 
two years and then becomes $1,000,000 per annum thereafter. 

The basis of allotment to the States also varies with the different 
groups. For salaries of the school instruction staff, the basis for 
each State is, for agriculture, the proportion which its rural popu¬ 
lation bears to the entire rural population of the country; for the 
industrial subjects, the corresponding proportions of the urban popu¬ 
lations ; and for the appropriation for preparing teachers and super¬ 
visors, the relative proportions of the total populations of the State 
and the. Nation. 

Provision is also made, however, whereby each State, regardless 
of its population, may receive at least $5,000 per annum from each 
fund, and ultimately at least $10,000. In order to provide this 
minimum allotment, small supplementary appropriations are 
granted, totaling for the entire country, when the system is in 
full operation, $27,000 per annum for salaries of the agricultural 
instruction staff, $50,000 for salaries of the industrial group, and 
$90,000 for teacher preparation. Assuming that these sums are 
utilized in full and that the States accept the act in its entirety, the 
ultimate permanent appropriations under the act, including the main¬ 
tenance fund for the Federal Board, may aggregate $7,367,000 per 
annum. 

As finally passed, this act embodies a system of federal and state 
administration of vocational education which is a compromise be¬ 
tween the views of those who thought a separate system of public 
education should be organized for vocational purposes and those 
who believed that the unity of our present public school system should 
be maintained. While a separate Federal Board has been created 
it is closely linked with the Bureau of Education, which deals with 
the whole public school system. Each State is left free to establish 
a separate system or to make the vocational schools and' courses a 
part of' its existing system. It is therefore probable that different 
plans will, be' adopted in the different States, and that thus there 
will be many experimental efforts to solve the problems of vocational 
education. 

Thus far, vocational education on a broad scale has been attempted 
only in the older countries, where class distinctions have made it 
comparatively easy to fix the industrial, and to a great extent the 
.social,, status of the youth at a comparatively early age. There it 
04087“—No. 8—17—2 
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has seemed best to organizie the vocational schools on such a basis 
as would practically prevent the passage of students to institutions 
of higher learning. The needs of certain industries have been the 
paramount considerations in determining the courses of instruction 
in the vocational schools. Matters relating to the general education 
of the students for citizenship or for social life have in consequence 
been little regarded, and industrial efficiency has been almost the 
sole standard for measuring the results of the work of these schools. 
Without doubt much success on this basis has been attained, but 
it remains as yet an open question whether such education is a suffi¬ 
cient preparation for life in a free democracy. On the other hand 
there is danger that the traditional views and methods which have 
hitherto prevailed in our public school system may so influence the 
attempts to establish vocational education in this country that such 
education may be too amateurish and unpractical. 

It is, therefore, probably very fortunate that so much flexibility 
of organization has been incorporated in this act. This broad 
measure, which will affect the educational system of our vast country 
with its great variety of industrial conditions and possibilities, gives 
an unequalled opportunity for the study and trial of curricula, 
methods of teaching, practical work, equipment, etc., adapted ifip a 
wide range of vocations and very diverse environments. 

The training of the teachers provided for will throw a very heavy 
burden of responsibility on our higher technical institutions and 
particularly the land-grant colleges. These institutions have been 
very •successful in training technical experts who have contributed 
in large measure to the success of our industries. They have not as 
yet paid any large attention to the training of teachers for secondary 
schools of the strictly vocational type. The pedagogy of this class 
of education is yet in its preliminary stages. It evidently will not 
dO' simply to copy what has been worked out abroad. There is there¬ 
fore great incentive for men of original thought and inventive skill 
to enter this comparatively new 'field of teacher training. The col¬ 
leges should offer inducements to able men to undertake this service, 
,and use every proper means to build up strong educational depart¬ 
ments along this line. 

'Since the Federal Board is charged with the approval of the plans 
proposed by the state authorities, as well as with the general admin- 
istration of the measure, it is quite probable that the policies which 
the board may formulate will be an important factor in getting the 
new system of education under way. Opportunity is also afforded 
for the board to render constructive service of wide value through' 
the educational studies for which provision is made. 

At the time of writing, the appointive members of the,Federal 
Board' have not been announced, so that organization of this bO'dy 
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has not ♦been affected. Acceptances of the act, howevetj, are being 
considered in various States, and in a number the assent of the 
legislatures has already been obtained. For several reasons, it can 
hardly be expected that a system of this size and complexity can be 
put into complete operation immediately, and a program of grad¬ 
ual development is, indeed, contemplated in the increasing scale of 
allotments carried in the act itself. Progress under its provisions, 
however, seems likely to be awaited with unusual public interest, 
especially at this time when attention is being focused as never before 
upon all that pertains to agricultural and industrial efficiency as an 
element of national preparedness. 
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Tlie cliemical constitiition of starch.—A review, A. W. Thomas (Biocftem, 
Bui, 4 (1915), No, 14-15, pp, S79-S97, figs. 4).—This is a general review awl 
discnssioE of the work on the constitution of starch. A list of 20 references to 
the literature cited is included, 

Further notes on the essential oils of Australian Myrtacese (Proc. Bop. 
Boc. Victori-a, n. ser., 28 (1915), No. 1, pp. 149-156, fig. i).—Three papere are 
included. 

I. The essential oil of Eugenia smithii, A. IB. Dawkins (pp. 140-152),^—^The 
oil distilled from the leaves was of a pale yellow color and possessed a sweet, 
penetrating odor. The physical constants were determined in May, 1914, with 
the following results: Percentage yield, 0.44; specific gravity at 15" 0,, 0.866; 
optical rotation at 15", +35"; refractive index at 20", 1.4701. In July of the 
same year the following constants were obtained: Percentage yield, 0.28; spe¬ 
cific gravity, 0.863; optical rotation, +34.6"; refractive index, 1.4675. Me 
results indicate a slight seasonal variation. Chemical examination showed the 
oil to have the following percentage composition: d-a-pinene, from 80 to 90; 
esters, 4; and alcohols, 3.7. 

II. The calculation of the oil content of foliage from measurements of the 
mimher and siise of the oil glands, A. B. Dawkins (pp. 153, 154).—A formula 
for calculating the approximate yield of oil from oil-producing plants is sub¬ 
mitted and its use described in detail. 

III. The essential oil of Eucalyptus platypus, J. 0. Ear! (pp. 154-156).—A 
yield of about 1 per cent of oil was obtained by distillation of the fresh leaves. 
It yielded the following constants: Specific gravity at 15", 0.9045; optical rota¬ 
tion at 12", +9.1"; refractive index at 20", 1.4675; saponification number, 6; 
saponification number after acetylation, 24; cineol determined by direct absorp¬ 
tion with resorcin, 59 per cent by weight. No aldehydes or ketones were 
present 

further examination revealed the following percentage composition of the oil: 
Pinene, from 20 to 25,' phellandrene, from 10 to 15; cineol, from 55 to 60; 
aromadendrene, from 10 to 15; and alcohols, free and combined as esters, 5. 

The distribution of nitrogen in coagulum and serum of Hevea latex on 
coagulation with acetic acid, B-.. J. Baton and P. W. F. Bat (Agr. Bui Fed. 
Malay States, 4 (1916), No. 11, pp._^B50-S5S). —^As the rate of vulcanization of 
Hevea rubber depends on the amount of some substance’ formed hy the decom¬ 
position of the nitrogenous constituents of the latex after coagulation of the 
rubber, the authors determined the nitrogen contents of the' various portions 
after coagulation, finding in the latex O.lJ, the wet coagulum 0.15, .^nd the 
serum 0,06 per cent by weight. The significance of the results is discussed in 
some detail. , + 

. Silage and silage fermentation, A. B. Damb (Iowa Sta. Bui. 168 (191$), pp. 
S-11 }.—^This is, a general discussion of :th6 subjectfollowing topics: 




[YoLS6,1917] AGEIOULTOBAL OHEMIBTEY—^AGEOTECHITY. 


7n 


Tlie fermentation of silage, cause of silage fermentation, soft com ear silage, 
rape silage, other silage crops, and general precautions to be observed in the 
preparation of corn silage, 

Philippine beeswax, H. 0. Bbill and F. Agoaoili {FMUppim Jour. Boi., 
Beet A, 11 {1916), No, i, pp, 15-18).—The constants for a number of samples 
of Philippine beeswax, including the specific gravity at 15.5” 0., melting point, 
saponification value, acid value, ester value, ratio number, iodin value (Hanus), 
unsaponifiable matter, and clouding point, are submitted in tabular form. 
Comparative analytical data of Japanese, Korean, and Philippine beeswaxes are 
also included. 

The relation between the toxicity and the volatility of creosote oils, E. 
Bateman {Jour, Indus, mid Engin. Gliem,, 8 {1916), No. 12, pp. 1094, 1095, 
fig. 1). 

On the sulphonphthalein series of indicators and the qninone-phenolate 
theory, H, A. Lubs and S. F. Aceee {Jour. Ainer. Cliem. Boc., 38 (1916), No. 12, 
pp. 2772-2784)^ 

Some comparisons of methods for determining nitrogen in soils, W. B, 
Latshaw {Jour. Indus, mid Engin. Ghem., 8 (1918), No. 12, p. 1127). —The 
bumping during the* distillation of ammonia in nitrogen determinations in soils 
was obviated by sufficient dilution of the mixture after the digestion. The 
heavy metals from the soils contained in the digest were considered to be the 
cause of the bumping, and it was found that where no mercury was used there 
was no bumping. The Gunning method proved satisfactory in respect to elimi¬ 
nating the bumping, but required considerable time for digestion, in some cases 
as much as four or five hours. The time of digestion, however, was reduced to 
an average of two and a half hours by the use of from 0.08 to 0.1 gm. of copper 
wire as catalyst. 

The method for the determination of nitrogen in soils used at the Kansas 
Experiment Station is described in detail. Comparative analytical data show 
no marked differences between this method and the Official Method. 

Total carbon in soil by wet combustion, G. J, Schollenbeeqee (Jour. Indus, 
and Engin. Ghem., 8 (1916), No. 12, p. 1126). —^The author, at the Ohio Experi¬ 
ment Station, considers the wet combustion volumetric method of Ames and 
Gaither (E. S. B., 32, p. 805) to be capable of yielding results which compare 
very favorably with those obtained from furnace combustion and gravimetric 
determinations. The changes suggested in the procedure consist of the use of 
a mixture' of phosphoric and sulphuric acids, instead of sulphuric acid alone, 
with chromic anhydrid as the oxidizing agent; the substitution of barium hy- 
droxid for sodium hydroxid as the absorbent for carbon dioxid; and the replace¬ 
ment of the modified Camp absorption tube by Meyer’s absorption apparatus 
or the bead tower described by Truog (E. S. B., 34, p. 504). 

Comparative experimental data with the furnace combustion gravimetric 
procedure, the Parr method, and the old wet combustion volumetric method 
Indicate the accuracy of the modified procedure. 

Hote on the results of analyses of fertilizer samples taken with different 
styles of samplers, P. B. Carpentee (Jour. Indus, tmd Engin. Ghem., 8 {1916}, . 
No. 12, pp. 1144* 1145). analytical data are submitted which show the 
great variation in results of samples taken by several individuals with various 
forms of samplers from the same lot of homogeneous material carefully pre-; 
pared. , A form of sampler which closes was found to give results on ammonia 
nearest to the theoretical amount. 

The importance of uniform methods of sampling fertilizers is indicated. 

The action of mineral acids on natural phosphate, A. V. Kazakov IIg 
Uezuft Yeget Opgtov Lub. Bdbot (Eeo. Trm. Eah. Agron.), Moskov. B&Uk. 
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Klmz. Imt, 10 (1914), pp. S8-50; Uv, Moskov, Selsk. Kho^. Inst (Ann. Imt 
Agrmt. Moscou), 2$ {1916), No. 1, pp. S8-50).—T}xe immediate transformation 
of natural calcium pliospliate into the diphosphate by the action of small 
amounts of mineral acids was studied. 

It is concluded that with the use of dilute aqueous or concentrated solutions 
of phosphoric acid or of pure or technical sulphuric acid there is a complete 
transformation into the diealcium phosphate. The treatment with phosphoric 
add yields a product which contains from 38 to 89 per cent of total phosphoric 
acid^ 91 per cent of which is soluble. By the use of sulphuric acid the mixture 
of dieaklum phosphate and calcium sulphate obtained contains 23 per cent 
total phosphoric acid, 90 per cent of which is soluble. 

Certain negative results were obtained in which the technical phosphoric acid 
did not decompose the phosphorite either into dl- or monocalcium phosphate. 
This inactivity is being further studied. 

On the decomposition of calcium phosphate by acetic acid, F. V. Ohieikov 
and N. V. Khaedin RezuVt Veget Opytov Lab. Rabot {Rec. Trav. Lab. 
Agron.), Moskov. Selsh. Ehoz. Insty 10 {1914), PP- 104-1141 I^n. Moshov. SeUh. 
KMz. Imt {Ann. Imt Agron. Moseou), 22 {1916)^ No. 1, pp, 104-114). —The 
authors studied the action of dilute acetic acid (2 per cent) on calcium phos¬ 
phate. The transition of the phosphoric acid into the soluble state required 
180 cc. of acetic acid in the case of CaHP 04 and 540 cc. in the case of the 
CajiCPO*)! for every gram of the salt. 

Calcium carbonate lowers the amount of phosphoric acid soluble because it 
diminishes the amount of acid available for solution and also because of the 
inti'oduction of a common ion. Sodium carbonate also lowers the P 2 O 5 content in 
the solution, the effect of such action being even greater than that of the cal¬ 
cium carbonate. Calcium acetate diminishes the amount of PsOs in the solution 
because of again introducing a common ion. The same effect is produced to a 
greater degree in the case of CaHPO* than in the case of CasPO^t by calcium 
nitrate. 

Extraction of phosphoric acid from phosphorite, V. P. Kochetkov and 
N. P. Koblikov {Iz RezuVt. Veget Opytov Lab. Rabot {Rec. Trav, Lab, Agron.), 
Moskm. Selsh. Khoz. Inst, 10 {1914), PP- 12-15; Izv. Moskov. Belsk. Khoz, 
Imt {Ann. Inst Agron. Moscou), 22 {1916), No. 1, pp, 12-15).—Tim authors 
have studied the influence of the quantity of sulphuric acid in regard to its 
concentration, the manner of moistening the phosphate, the temperature, the 
time of treatment, and stirring in the extraction of phosphoric acid from the 
mtural roch. The data are submitted in tabular form. 

Extractton of phosphoric acid from natural phosphates.—II, The influence 
of the construction, of the stirring apparatus and its speed, A. V. Kassakov 
{Iz Rezuft Veget. Opytov Lab. Rabot {Rec. Trav, Lab. Agron.), Moskov. BeUk. 
KMz. Imt, 10 (1914), pp. 1-11, figs. IS; Izv. Moskov. BeUk. Khoz, Imt {Ami. 
Imt'Agron. Moscou), 22 {1916), No. 1, pp. 1-11, figs. IS). —Continuing pre¬ 
vious work (F. S. E., 34, p. 329), a detailed study of the various types of 
stirring apparatus in general use and the effect of the rate of speed on the 
extraction of the acid from mineral phosphates is described. 

The Gatterman type of apparatus yielded the most satisfactory results. The 
effect of the speed was found to depend on certain variables, such as the abso¬ 
lute and relative dimensions of the stirrer, the capacity of the vessel containing 
,, the material which was being stirred, the viscosity of the mixtures, etc. It is 
indicated that the fixing of a definite rate of speed is simply empirical, and may 
be .modified In accordance with the variables. 

. The preparatioii of phosphate precipitate,, K, N. Shvetsov {Iz KezuTt Veget 
0^0^ Lab. Rabat (Bee. Trav. Lab. Agron.), Moskov. BeUh Khoz. Inst, 'JO 
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(1914)t pp, Izv. Moshov. BeUh. KJioz, ImL (Ann. Imt Agron, Moscow), 

22 (1916), Wo. 1, pp. 2S-S7). —^Tlie author has investigated the conditions best 
suited for the precipitation of phosphoric acid by calcium carbonate. The 
results show that the procedure depends chiefly on the temperature and 
on the quantity and fineness of the carbonate used. The method of mixing, 
the mechanical stirring of the mixture, the concentration of the acid in the 
solution, and the temperature of the mixture during the reaction also influenced 
the composition of the final product.. 

The determination of phosphorus pentoxid after citrate digestion, 0. C. 
Smith (Jour. Indus, mid Engin. Ghern., 8 (1916), Wo. 12, pp. 1121, 112&).—K 
method of digestion in which a clear solution (the acid treatment) is easily 
obtained in an hour or less is described in detail by the author, at the Okla¬ 
homa Experiment Station. 

On the composition and solubility of acid calcium carbonate, A. Oatazzi 
(Qaz. Chun. Ital., 46 (1916), II, No. 2, pp. 122-165). —^Experimental data show 
that by the action of carbon dioxid on an aqueous solution of calcium oxid or 
on neutral calcium carbonate the bicarbonate, Ca(HC0s)2, is formed. 

The greatest quantity of cabeium carbonate soluble (after prolonged 
agitation of not less than 10 hours) in 1 liter of water at 0®, saturated with 
carbon dioxid and maintained so at atmospheric pressure, was 1.56 gm., cor¬ 
responding to 2.5272 gm. of the bicarbonate. Under analogous conditions at 
15° C. 1 liter dissolved 1.1752 gm. calcium carbonate, equivalent to 1.9088 gm. 
of the bicarbonate. 

By passing a rapid current of carbon dioxid through lime water saturated 
at 15°, the first turbidity formed after about one minute soon clears, and then 
a supersaturated solution of acid carbonate containing 2.29 gm. CaOOs, equiva¬ 
lent to 3.71 gm. of the bicarbonate per liter, is formed. 

The determination of water in plant substances, A. N. LEBEDflNTSEV and 
G. I. Zalygin (Zhur. Opytn. Agron, (Jour, Agr, Erpt,), 11 (1916), Wo. S, pp. 
181-230). —In the determination of moisture in plant materials by heating to 
100 ° 0, in a current of air the authors observed a loss of carbon dioxid 
and certain other volatile organic substances. A loss of material through 
oxidation or hydration was thus indicated. Lowering the temperature of 
heating (from 80 to 60°), diminishing the pressure, or replacing the air with 
carbon dioxid did not perceptibly influence the loss of volatile matter other 
than moisture. The most important factor in the amount of loss was found 
to be the time of heating. 

Drying in a desiccator with sulphuric acid or phosphorus pentoxid at normal 
temperature also caused a loss, the amount depending on the duration of 
the desiccation. An equilibrium, however, was reached in from four to seven 
months, so that the actual loss could perhaps be considered negligible. 

The unreliability of the methods for the determination of moisture in ^lant 
materials commonly used and the necessity of specifying some standards when 
analytical data are submitted are indicated. 

A method for the quantitative determination of free and combined galac¬ 
tose, A. W. VAN DEB Haab. (Ghmi. Weekbl, IS (1916), Wo. 44. PP- 1204-1213, 
fig, 1). —^The following procedure for the determination of free galactose, which 
depends on its oxidation to mucic acid with nitric acid, is described: 

A suitable sample (from 50 to 100 mg.) is treated in a beaker with 60 cc. of 
nitric acid (specific gravity 1.15) and heated on the water bath with occasional 
shaking until the material in the beaker weighs less than 20 gm. After cooling, 
water is added until the contents weigh exactly 20 gm. Bhve hundred mg. 
pwre mucic acid is added and the whole set aside for hours at 15° C., 
during which time the contents are occasionally agitated. The precipitated 



m 


EXPERIMEISTT STATlOn REOOED, 


[Vol. 36 


muclc acid is tlien filtered through asbestos in a Gooch crucible, washed with 
nitric acid and water, dried, and weighed. From the weight of the material 
in the crucible the weight of the added mucic acid is subtracted, aiid the 
amount of galactose in the original sample is calculated. 

For determining galactose In glucosids, a moisture-free sample of from 
0,25 to 1 gm. is hydrolyzed with about 25 cc. of from 2 to 5 per cent sulphuric 
acid. After the hydrolysis is complete the material is allowed to stand for 
24 hours, filtered, washed with water, dried, and weighed. The filtrate and 
washings are treated wdth dilute alkali until only slightly acid, and then, 
concentrated on the water bath. After sufficient concentration the liquid is 
made alkaline and 30 cc. of the liquid oxidized with 30 cc. nitric acid (50 
per cent). The procedure is then carried out as described above for the 
determination of free galactose. A curve and tables for converting milligrams 
of mucic acid to milligrams of galactose up to 1,000 mg. galactose are submitted. 

' Some analytical data submitted indicate the accuracy of the procedure. 

A thermostat or constant-temperature cabinet for the flour-testing labora¬ 
tory, G. H. Batuet {Jour. Indus, mid Engin. Gheni., 8 (1916), No. 12, pp. 1142- 
1144, figs. 5).—The construction of a constant-temperature cabinet, used by the 
author at the Minnesota Experiment Station in baking and fermentation tests, 
is described. The thermo-element is so arranged that the cabinet can be used 
to cover a considerable range in temperature. The apparatus can be constructed 
at a nominal cost. 

Investigatioii and determination of hydrocyanic acid in string beans 
(haricots), L. Guignaed (Arm, FaZsif,, $ (1916), No, 94-95, pp, S01-S95, figs, 
3).—The preparation of a simple test paper for the detection of hydrocyanic 
acid in beans is described. The solution used contains 1 gm. picric acid in 100 
cc, distilled water to wMch, after complete solution, 10 gm. crystallized potas¬ 
sium carbonate is added. The test is performed by hydrolyzing the pulverized 
sample in a suitable flask and suspending the paper in the neck of the con¬ 
tainer. The production of an orange-red color (after sufficient time is allowed 
for hydrolysis) indicates the presence of a cyanogenetic glucosid. 

For the quantitative determination of hydrocyanic acid in imported beans the 
sliver nitrate titration method with the distilled acid is used. This procedure 
is deemed to yield sufficiently .accurate results. 

The microscopic character of the bean (Phaseolm vulgaris) is also described. 

Separation and identification of food-coloring substances, W. B. Matthew- 
soif (0". B. Dept, Agr. Bui. 448 (1917), pp. 56).—This bulletin describes and dis- 
ctffises a scheme of analysis of dyes which embraces about 130 chemical in¬ 
dividuals. The method of separation is based mainly on the use of immiscible 
solvents. 

The general topics considered are reagents used in color analysis, preliminary 
trmihient of food products, separation and purification of coloring substances, 
and identification of coloring substances. Tabulated data relative to the extrac- 
.tion of coloring substances from aqueous solutions by immiscible solvents, 
behavior of dry colors or of dyed fibers with reagents, behavior of colors when 
treated with reducing agents followed by oxidizing agents, classification of 
colors according to the reactions obtained by the bromin test, behavior of 
colors when treated with sodium nitrite and with cyanid solution, and the 
numbers by which dyes are designated in different published tables. 

A modification of Triceps method for the separation of the seven permitted 
coal tar dyes to include tartrazi3i,''\p. Estes (Jour. Indus, md Engin, Vhem., 
8 (1916), No. 1$, pp. IIBS, 1124)A. slight modification of Price’s, method 
CB. S, R., 25, p. 502)^ for determining tlie permissible coal tar dyes, including 
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the recently admitted tartraan, is described. A scheme for the separation of 
the dyes is included. 

The determination of butter fat in margarlns, G. Jorgewskn (Am FaUif.^ 
9 {1916), No. 94-96, pp. 26^-^270 ).—On account of the large amount of caproic 
and caprylic acids in palm and coconut oil the author considers the Reichert- 
Meissi number unreliable as an index of the amount of butter fat in margarins. 
The following procedure, in which the water-insoluble silver eapronate and 
caprylate are precipitated as earlier suggested by Kirschner (B. S. E., 16, p. 
1050) and Jensen (B. S. E., 17, p. 697), is described: 

To the neutral liquid from the Beichert-Meissl determination SO cc. of tenth¬ 
normal silver nitrate is added. The mixture is then made up to 150 cc., 
thoroughly agitated, set aside for one hour, and filtered through a folded filter. 
To 100 cc. of the filtered liquid 20 cc. tenth-normal sodium chlorid is added, and 
the excess sodium chlorid then titrated with standard silver nitrate, using 
potassium chromate as indicator. The number of cubic centimeters of silver 
nitrate used in the titration multiplied by 1.5 gives the amount of insoluble 
silver salts (A), corresponding to the soluble volatile acids. Designating the 
Eeichert-Meissl number as B, the silver index is then equal to B-A, 

Having the silver index and either the Polenske number or the total volatile 
acids, the percentage of butter fat in the sample is easily calculated by formulas 
which are submitted and described. 

The method is deemed to yield results sufficiently accurate for practical work. 
A table giving the percentages of butter fat equivalent to the silver indexes 
obtained, together with the amounts of total volatile acids and Polenske num¬ 
bers, is included. 

A boiling method for the determination of water-soluble arsenic in lead 
arsenate, G. P. Geay and A. W. Chbistie (Jour. Indus, mid Engm. Chem., 8 
(1916), No. 12, pp. 1109-111$). —^The authors, at the California Experiment Sta¬ 
tion, propose the following procedure: 

Five-tenths gm. of the dry powder is placed in a 500 cc. Erlenmeyer flask, and 
after the addition of 200 cc. of distilled water boiled briskly for 10 minutes. 
If the liquid is cloudy or the material does not settle readily, it should be 
further digested on the steam bath for an hour or two. The material is filtered, 
washed with a small quantity of hot water, and the filtrate collected in a 500 
cc. Erlenmeyer flask. One gm. potassium iodid and 4 cc. of concentrated 
sulphuric acid are added and the volume of the liquid reduced to 40 cc. by 
boiling. The liquid is then diluted to 200 cc., and the free iodin remaining 
titrated with approximately twentieth-normal sodium thiosulphate. The solu¬ 
tion Is nearly neutralized with concentrated: sodium hydroxid, using methyl 
orange. Sodium bicarbonate is added to alkalinity and then to excess. The 
arsenic is titrated with a twentieth-normal iodin solution, starch paste being 
used as indicator. 

The procedure outlined is considered to be shorter than any recommended 
heretofore, only three to four hours being required for an analysis. It' yields 
accurate results, and its use is inexpensive. 

The results obtained by the new procedure are higher than those obtained by 
the provisional method of the Association of Official Agricultural Chemists, but 
are deemed to be more nearly correct. 

The methods in use at present are briefly reviewed and discussed. 

An oxalate-iodid process for Paris green analysis, 0. A. Petebs and L. B, 
Fielding (Jour. Indus, und Engin. CJiem., 8 (1916), No. 12, pp, 1114, 1116) i — ^A 
method for the analysis of Paris green, in which the copper is precipitated, as 
oxalate, the combined oxalic acid titrated with permanganate, and,the arseniC' 
oxidized in the filtrate by iodin, is described in detail from the Massachusetts 
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Agricultural College, The method is claimed to yield accurate results and, 
except for the fact that the copper oxalate must set oxernight, is rapid. 

The analysis, purification, and some chemical properties of agar agar, 
0. F. Fellees (Jour. Indus, and Mngm. Chem., 8 (1916), 12, pp. 1128-1I8S). — 
The author, at the New Jersey Experiment Stations, discusses and reviews the 
literature on the sources, preparation, and composition of agar. 

The results of the analysis of 16 samples of agar obtained from widely dif¬ 
ferent sources show a remarkable uniformity. Considerably more nitrogen, 
however, was found in the samples than is usually considered to be present. 
A percentage ash constituent analysis of three samples is also submitted. A 
high ash or silica content is considered to be indicative of an inferior product. 

A method of preparing a purified agar is described in detail. It consists 
essentially of washing the agar shreds in a solution of dilute acetic acid, 
washing out the acid, and precipitating while hot a 5 per cent solution of the 
agar by means of a large volume of alcohol or acetone. The greater part of 
the nitrogenous matter is removed by this method, and it is, therefore, recom¬ 
mended for the preparation of material to be used in refined bacteriological 
work, especially where a medium containing a minimum of nutrients is desired. 

“ Solutions of agar will solidify at all concentrations of HCl and NaOH 
between 4.5 per cent HCl and 5 per cent NaOH. Heating at one atmosphere 
pressure for 15 minutes in an autoclave narrows the range of solidification to 
from 2 per cent acid to 4.5 per cent alkali. Peptone increases the jellifying 
power of agar. KOI appears to decrease it slightly,” The action of some other 
chemicals on agar is also noted. 

Analytical methods used in sugar chemistry, E. Sailuaeo (Monit. Bm., 5. 
aer., 6* (1916), 11, Nos. 897, pp. 19S-203; 898, pp. 2B4-228 ).—^This article describes 
in detail and discusses methods for the determination of the density of sugar 
beets, sugar in beets by warm aqueous digestion, sugar by Clerget’s inversion 
method, and invert sugar in the presence of saccharose. 

The solubility of calcium sulphite in water and in sugar solution, T. van 
BEE Linden (Meded. Proefstat Java-Builcermdus., 6 (1916), No. 10, pp. ^<97- 
822 ).—Tabulated solubility data submitted show that calcium sulphite is only 
slightly soluble in water and 15 per cent saccharose solution, but is more soluble 
in the latter than in the former. The solubility in either case varies inversely 
with the temperature. An excess of lime markedly diminishes the solubility in 
■either solvent 

Data are also submitted on the solubility of calcium sulphite in 15 per cent 
saccharose plus 1.5 per cent glucose. They do not, however, differ markedly 
from the solubility figures in the pure saccharose solution. 

The practical significance of such solubility data in sugar manufacture is 
indicated. 

Sweet wines of high alcohol content without fortification, W. V. Crtjesb, 
M. M. Beown, and F. Fxossfedee (Jmir. Indus, and Engin. Gk&m., 8 (1916), No. 
'M, pp. 1124 - 112 $) .—In small-scale fermentations wines of over 18 per cent 
idcohoi were made by the fermentation of gi*ape must with wine yeast and the 
addition^ of grape sirup during fermentation. In one of these wines 19.9 per 
cent,alcohol was obtained. The percentages of alcohol thus obtained are con¬ 
siderably higher than the maximum obtained by “ straight ” fermentation with 
the same yeast, and the higher yields are, therefore, considered to be undoubt¬ 
edly due to the addition of the sirup. 

Experiments made to determine the character of the invigorating compound 
of the sirup showed that it was not the sugar. The substance causing the 
increased activity of the,yeast was not determined. 

Partly dried grapes, used instead of the sirups, yielded the same results. 
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The wine made by the new method, if not filtered and carefully handled, was 
spoiled by the growth of “ tourne ” hacteria. When properly handled and kept 
in welbfiliecl containers it kept well and developed an agreeable “sherry” flavor. 

The preparation and conservation of fruit juices in the United States, A. 
Tbtjeli® (Vie Agr. et Rurale, Q {1916), No, 24, pp. 427-4^2). — This article dis¬ 
cusses general and special methods for the preparation and conservation of 
fruit juices, as devised and recommended by the U, S. Department of Agricul¬ 
ture (E. S. E., 33, p. 316). 

The canning* of fruits and vegetables, J. P. Zavalla (New York: John 
Wilep d Sons, 1916, pp. pi. 1, figs. 68). —This volume discusses the 

processes, and data relative thereto, of factory fruit and vegetable canning, 
especially as practiced in California, micro-organisms and spoilage; and the 
making of sanitary, cans. An appendix contining the Pure Foods Act of Cali¬ 
fornia, standards of purity, and the Pood Sanitation Act, together with a rather 
complete table of weights and measures, is included. 

The fruit-pulp industry, H, Blin (Vie Agr. et Rurale, 6 {1916), No. S5, 
pp, 149-lS4f fiffs, 6), —This article discusses in detail the conservation of fruit 
by stoning and pulping. The economic importance of conservation by this 
method is indicated. 

Honey vinegar, 0. B. Bartholomew (Iowa. Ymrhook Agr,, 16 {1915), pp, 55B- 
563, figs. 3). —^This article discusses the preparation of %driegar from surplus 
honey, especially the strong honeys which bring a low price on the market. A 
simple apparatus, easily assembled, for use in converting the alcohol into vine¬ 
gar, and its manipulation, are described. 

Meat preservation on the farm, J. 0. Marshall {Jotir, Dept, Agr, Victoria, 
14 {1916), No. 10, pp, 596-601). —This article briefly describes methods for the 
preservation of meat by salting or pickling, sterilization by heat, and preserva¬ 
tion by drying. 

METEOEDLO&Y. 

Daytime and nighttime precipitation and their economic significance, J. B. 
Kincer {U. S. Mo. Weather Rev., 44 (1916), No. 11, pp. 628-633, figs. 10).— 
Charts and diagrams showing in a general way the variations in diurnal distri¬ 
bution of rainfall for different sections of the country during the period from 
April to September, inclusive, are given and discussed. These show wide varia¬ 
tions in the distribution of rainfall between day and night in different parts of 
the United States. The outstanding facts are the concentration of daytime 
rainfall in the Southeastern States and of night rainfall in the central plains 
States. It is shown that for portions of the Southeastern States only about 25 
per cent of the total rain falls at night, while in the central plains district 
from 60 to 65 per cent or more occurs at night. There is a progressive decrease 
of the daytime rainfall in the Southeastern States toward the northward and 
westward. There is likewise a regular and progressive decrease in all direc¬ 
tions of the night rainfall of the central plains States. 

“ The dominance of daytime rains in the Southeast and along the immediate 
Gulf coast is undoubtedly due to atmospheric convection during the warmer 
portions of the day, a characteristic of tropical and semitropical rainfall con¬ 
ditions, but just why there should be so well defined an area and so pronounced 
a type of night rainfall in the central plains region, with a progressive diminu¬ 
tion in all directions, is not readily apparent.” These are shown to he facts 
of great economic importance from the standpoint of farming. “ In the South¬ 
eastern States, where the summer rainfall'is usually abundant, the question, 
of diurnal distribution so far as its bearing on the development of vegetation 
is concerned is not of so great importance.” On the other hand, in the central 
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plains region where the rainfall is limited it is of great importance that the 
rains occur largely during the night, when they will do the maximum amount of 
good with the least interference with farm work, especially the harvesting 
and thrashing of wheat, which is the principal crop of the region. 

Slope and valley alk* temperatures, W. R. Blaik {Reclam. Rec. lU. 8' 
(IBll), No. 1, pp. 40, 41; V. fif. Mo. Weatlier Rev., 44 {1916), No. M, pp. 671- 
$79). —I'rom a study of the results of three or four years’ observations of 
mountain and valley temperatures in the vicinity of Mount Weather, Va», 
and by means of captive balloons at Lone Pine and Mount Whitney, Cal, the 
author concludes that “ a little observation on the slopes of a given valley at the 
time of injurious frosts in the late and in the early autumn should serve 
to determine with sufficient exactness the height on the slopes above which, 
for some distance at least, the greatest freedom from such frosts will be ex¬ 
perienced. The easiest and most direct way of making these observations is to 
expose thermographs at different altitudes on the slopes. The balloon is not 
needed because the upper surface of the cold-air mass in the valley is nearly 
level, possibly a few meters lower over the middle than at the sides of the 
valley. This upper surface has been found at 100 to SCO meters above the valley 
floor at different times of the night and in different localities.” 

Types of anticyclones of the United States and their average movements, 
S. H. Bowie and R. H. Weiohtman {U. Mo. Weather Rev., Sup. 4 {1917), pp. 

pU. 7S, figs. 7). —^This paper is largely statistical, including, however, brief 
descriptions of the types of anticyclones which prevail in the United States, 
their courses, and the resulting weather and temperature conditions. No at¬ 
tempt is made to deal at length with theories concerning their origin, ate., 
further than to give ** a statement of published views concerning the forces 
that originate, maintain, and propel anticyclones across the United States at a 
rate of speed tiiat is little less than that of cyclones.” 

0rapMc method of representiiig and comparing drought intensities, T, T, 
Mtoobb {U. 8. Mo. Weather Rev., 44 {1916), No. 11, pp. 642, 64S, fig. 1). —The 
construction and use of diagrams consisting of a series of right-angle triangles 
whose height and base are both proportional to the duration of the drought Is 
described. 

Frequency curves of climatic phenomena, H. R. Tolley {U, S. Mo. Weather 
Rev., 44 (1916), No. 11, pp. 6S4~642, figs. 4 )> —construction and use of such 
curves are discussed. 

Monthly Weather IGteview (U. 8. Mo. Weather Rev., 44 (1916), Nos. 11, pp, 
611-^69, pU. 9, figs. 17; 12, pp. 671-712, pis. IS, figs, 4). —In addition to weather 
^forecasts, river and flood observations, and seismological reports for November 
and Becember, 1916; lists of additions to the Weather Bureau Library and of 
recent papers on meteorology and seismology ; notes on the weather of the 
months; solar and sky radiation measurements at Washington, D. C,, during 
November and December, 1916; condensed climatological summaries; and the 
usual climatological tables and charts, these numbers contain the following 
articles: 

No. 11. —The Duration and Intensity of Twilight (ilius.), by H. H. Kimball; 
¥on Bexold’s Description of Twilight; Mairan’s Description of Anti-twilight; 
Explanations of the Western Purple Light and the Eastern Afterglow (Nach- 
glilhen), by A. Heim; Twilight Phenomena In Arizona, September to Becember, 
1916, by A. B. Douglass; Twilight Colors at Mount Wilson, Oal,, August-Septem¬ 
ber, 1916, by W. P. Hoge; Solar Halo of September 28, 1916, at Miami lla.' 
(illm), by B. W. Gray; Metric System for, Aeronautics; Measurement of Hori¬ 
zontal and Vertical Movement in the Atmosphere, by M. Tenani; 'Baytime and 
Nighttime Precipitation and Their Economic Signiflcance (lUus.), by X B. 
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Kkicer (see p,' 717); Frequency Curves of Climatic Phenomena (illns.), by H. B, 
Tolley (see p, 718) ; Graphic Method of Representing and Comparing Drought 
Intensities (illus.), by T. T. Mtmger (see p. 718); Relation Between Strangth 
of the Trade Winds of the North Atlantic and Temperature in Europe, by P. H, 
GalM; Monthly Distribution of Mean Cloudiness Over France, by G. Bigourdan; 
Path of Sound Rays in Air Under Influence of Temperature, by V. Kommerell; 
and Six Years of Snowfall Measurements in the Carson, Walker, and Truckee 
Watersheds, by H. F. Alciatore. 

^ 0 . 12 .—Current Evaporation Observations by the Weather Bureau (Ulus.), 
by B. C. Kadel and C. Abbe, jr.; Slope and Valley Air Temperatures, by W. R. 
Blair (see p. 718) ; Low Pressure at Paris, November 18,1916, by [0.] A. Angot; 
Thunder and Hail in the Paris Region, by [O.] A. Angot; The Kinetic Theory 
of Evaporation, by A. March; Temperature of the Ocean Below the 500-Fathom 
Line on the West Coast of America, by A. H. Clark; Surface Currents of Jupiter 
During 1915-1916, by S. Bolton; William Marriott, 1848-1916; Hurricanes of 
1916 and Notes on Hurricanes of 1912-1915 (illus.), by B. H. Weightman; The 
Alabama Earthquake of October 18, 1916 (Ulus.), by R. H. Finch; Notes Re¬ 
lating to the Earthquake of October 18, 1916, in North-Central Alabama, by 
0. B. Hopkins; and Earthquakes Felt in the United States During 1916 (Ulus.), 
by W. J. Humphreys. 

Climatological data for the United States by sections (U. 8. Dept Apr., 
Weather Bur. GUmat Data, S (1916), Nos. 11, pp. 2B4, pis. 2, figs. 4; 12, pp. 
226, pis. 2, figs. 5).—These numbers contain brief summaries and detailed tabu¬ 
lar statements of climatological data for each State for November and Decem¬ 
ber, 1916, 

Meteorological observations at the Massachusetts Agricultural Experi¬ 
ment Station, J, E. Osteanbee and W. P, Sattnbees (Massachusetts 8ta. Met 
BuU,, $$7-SS8 (1917), pp. 4 each).—-Summaries of observations at Amherst, 
MasSr, on pressure, temperature, humidity, precipitation, wind, sunshine, cloudi¬ 
ng, and casual phenomena during January and February, 1917, are presented. 
The data are briefly discussed in general notes on the weather of each month. 

[Meteorological observations], D. A. Sebmy (Am. Rpt Sec. Bd. Apr, Mich., 
55 (1916), pp.. 229-240). —Daily and monthly summaries of temperature (maxi¬ 
mum, minimum, and mean), precipitation, cloudiness and sunshine, and monthly 
summaries of pressure (maximum, minimum, and mean), wind movement, and 
miscellaneous phenomena (frost, hail, thunderstorms, fog, auroras, and halos) 
at East Lansing, Mich., are given for the year ended June 30, 1916. 

SOILS—FEETinZEES. 

Measurement of the inactive, or unfree, moisture in the soil by means of 
the dilatometer method, G. J. Boityoticos (U. 8. Dept Agr., Jour. Apr. Ee~ 
search, 8 (1917), No. 6, pp. 195-217, fig. 1). —^This paper, prepared at the Michi¬ 
gan Experiment Station, deals with the dilatometer method as a means of show¬ 
ing the amount of water which becomes inactive in soils, as Indicated by Ihe 
anaount that fails to freeze. “ The principle of the dilatometer method is based 
uwm the fact that water expands upon free^zing. . . . 

*‘The dilatometer consists of three parts: (1) a bulb, (2) a thermometer, 
and (3) a measuring stem. The method of procedure consists of mixing soil 
and water to. certain definite proportions, placing this moist soil In the bulb, 
and then filling the latter with Ugroin. The bulb with its contents is then 
placed In a cooling mixture and allowed to supercool. After the desired super¬ 
cooling is attained the bulb is moved gently in the cooling mixture until solidifi¬ 
cation commences, which is indicated by the rise of the ligi*oin in the stem. The 
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bulb is allowed to remain in the ice mixture .with frequent ixioTement 'until 
eqiiilibritun is readied. The total rise of the ligroin in the stem is taken to 
represent the total quantity of water that freezes in the soil. 

was found that not all of the water added to soils freezes. Some of it 
fails to freeze; and the quantity that fails to freeze is different in the various 
classes of soil. Under the empirical conditions of 25 gnu of air-dry soil mixed 
with 5 cc. of water, supercooled to S'* C. in a temperature of “*-4'*, the quantity 
that fails to freeze varies from 2 per cent in quartz sand to 80 per cent in 
clay, of the 5 cc. of water added. It increases, therefore, from the simple and 
noncolloldal types to the complex and colloidal types of soil. 

‘‘In the case of colloidal soils the amount of water that fails to freeze d-e- 
crease's with the increase in supercooling, but in the case of noncolloidal soils 
it remains the same. By increasing the degree of moisture content, the amount 
of water that fails to freeze is decreased in the colloidal soils, but remains prac¬ 
tically the same in the noncolloidal soils. At the' low-moisture content, suc¬ 
cessive freezings diminish the quantity of the unfrozen water in the case of 
the colloidal soils, but not in the noncolloidal soils. 

**The percentage of water content that fails to freeze in all soils under the 
empirical conditions [stated] corresponds remarkably closely to the moisture 
cx>ntent known as the wilting coefficient, to the percentage of moisture at which 
solidification can not be started, to the thermal critical moisture content, 
etc. . • .' 

** The dilatometer method appears to be of considerable value in showing (1) 
that soils cause water to become unfree, as indicated by its refusal tb freeze; 
(2) in measuring quantitatively the amount of water thus becoming Unfree; (8) 
in determining, under certain empirical conditions, the wilting coefficient of 
Soils; and (4) in classifying, under certain empirical conditions, the water in 
the soil into free, capillary, physically adsorbed, and chemically combined.” 

The soil solution, how it is obtained, its composition and use in mechani¬ 
cal analysis by sedimentation, J. P. van Zyl (Jour, Landw,, 64 (1916) ^ Wo, d, 
pp, 291-B75 ).—Experiments with a tenacious clay soil on methods of obtaining 
the soil solution, and its composition and use in mechanical analysis, are 
reported. 

It is concluded that methods hitherto used for obtaining soil solution, e#e- 
eially of heavy soil types, are either not permissible or are impracticable. The 
pressing out of soil (Auspressen) was found to be a good method for obtaining 
relatively large amounts of soil solution, especially from naturally very damp 
soil The concentration of the soil solution was found to vary considerably not 
only for different soils but for different samples of soil from the same field. 
The variations in different soils were due for the most part to fertilization and 
climatic factors. The percentage composition of the soil solution in a heavy 
clay soil, on the other hand, remained approximately the same with different 
fertilization, which is attributed to the strong absorptive power of the soil 

Mechanical analysis with distilled water was found to be the best process 
for determining the absolute mechanical composition of the soil. The sedi¬ 
mentation process with soil solution was entirely different from that with dis^ 
tilled water. The influence of fertilization and time of year was marked, but 
the final results were similar to those obtained with distilled water. 

It is concluded that the use of the soil solution will give a close Indication 
of the momentary structure of cultivated soil. 

Methods of mechanical study of soils, D. J. Hlssinic (Arch. BuiJcerindm. 
Wederlmd. Indie, 24 (1916), No, $1, pp. 1204-1217) methods of 

mechanical analysis of soils are discussed. 
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Re'coniioissance soil survey of the San Francisco Bay region, California, 
L. 0. Holmes and J. W. Nelson (U. S. Dept Agr., Advance Sheets Field Opera- 
Urns Bur, SoiUf 1914, pp. 112, pis, 4, fig. 1, map 1), —^This surYey, made in co¬ 
operation with the California Experiment Station, deals with the soils of an 
area of 2,51T,X20 acres in western California. “Topographically the area em¬ 
braces a series of elongated valleys, separated by high hills or mountains, all 
extending in a general noi'thwest-southeast direction. The valleys are some¬ 
what irregular in outline and range in extent from a few sguare miles to about 
200 square miles. They are usually well drained and consist of nearly level 
to very gently sloping surfaces with occasional minor stream bottoms.*’ 

“ The soils of the valleys are principally recent alluvial soils. . . . Those of 
the hills and mountains are mainly residual and vary with the character of 
the underlying rocks. Much of the high mountainous area is too rough and 
broken for agriculture.” 

Forty-three soil types are mapped, of which the Altamont loam and clay 
loam and the Altamont, Mariposa, and Sites loams and clay loams cover 20.9 
and 20,1 per cent of the area, respectively. 

Soil survey of Crant County, Indiana, L. A. Htjest, W. I. Watkins, W. B. 
Thabb, E. Hketenstein, and P. Middleton (U. S. Dept Agr., Advance Sheets 
Field Operations Buk Soils, 1915, pp. $6, fig. 1, map 1). —^This survey, made 
in cooperation with the Indiana Department of Geology, deals with the soils 
of an area of 263,680 acres in northeast central Indiana, which consists of a 
level to undulating plain broken only along the streams. “Artificial drainage 
has been installed extensively in the more poorly drained sections of the 
counts’’.” 

In addition to muck and peat, nine soil types of six series are mapped, of 
which the Clyde silty clay loam, Crosby silt loam, Miami silty clay loam, and 
Miami silt loam cover 34, 20.3, 18.5, and 14,5 per cent of the area, respectively. 

Soil survey of Starke County, Indiana, E. J. Gbimes, W. Babbett, and T. M. 
BushnelS (U. S. Dept Agr.., Advance Sheets Field Operations Bur. Soils, 1915, 
pp. 1, map i).—This survey, made in cooperation with the Indiana De¬ 

partment of Geology, deals with the soils of an area of 197,120 acres in north¬ 
western Indiana, the topography of which is very fiat except for scattered dime- 
like ridges and irregular areas of sand. “The county lies almost entirely 
within the Kankakee plain. . . . Practically all the flat lands throughout the 
county originally were poorly drained. ... A large total area is yet unre¬ 
claimed.” 

Inclu^g muck, 10 soil types of 6 series are mapped of which the Plainfield 
fine sand, Clyde fine sand, Clyde fine sandy loam, and muck cover 31, 17.4, 
17.1, and 16.7 per cent of the area, respectively. 

Soil survey of Sioux County, Iowa, E. H. Smies and W. C. Bean ( U . B . 
'Dept Agr., Advance Sheets Field Operatiom Bur. Soils, 1915, pp. S7, fig. 1, 
map i).—This survey, made in cooperation with the Iowa Experiment Station, 
deals with the soils of an area of 489,600 acres in northwestern Iowa, the topog¬ 
raphy of which varies from undulating to sharply rolling. The surface i® that 
'Of'abroad loessial plain. Drainage is well established. The soils are grouped 
as loessial, glacial, terrace, and first bottom soils. 

Excluding river wash and rough broken land, 9 jsoil types of 6 series are 
mapped, of which the Marshall silt loam covers SO.S per cent of the area. 

Sdl survey of Bipley County, Missouri, F. Z. Hutton and H, K^usekokf 
(U. S. Dept Agr., Advance Sheets Field Operations Bur. Soils, 1&15, pp. S6, 
map 1). —^TMs survey, made in cooperation with the Missouri Experiment 
Btattei'deils with the soils of an area of 399,360 acres in southeastern Mls^soutl, 
lying In" tlie' Ozark region. 
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Tile topography of the uplands varies from level to hilly. “ In general, 
the western part of the eonnty, west of the Current River, is,the more broken, 
and large areas are too rough and rocky to cultivate. The southeastern corner 
of the county is in the Mississippi lowland region. The western part of the 
county is thoroughly drained by the Current River and its tributaries, and the 
eastern and northern parts by the Little Black River and its tributaries, The 
drainage of the Mississippi bottoms is poorly established, there being numerous 
sloughs and abandoned stream channels.” 

The soils of the county are mainly of residual and alluvial origin, with a 
small area of loessial origin. Including rough stony land, 17 soil types of 0 
series are mapped, of which the Clarksville gravelly loam, stony loam, and silt 
loam and Decatur gravelly loam cover 20.3, 19.8, 18.3, and 10.8 per cent of 
the area, respectivey. 

Soil survey of Lamoure County, North Dakota, A. C. Andekson, F. Z. 
Hutton, T. M. Bushneix, M. Thomas, and M. E. Stebbins (H. S. Dept. Agr*^ 
A^Dmce BheeU Field Operations Bur» SoilSj 1914^ pp. 55, fig. 1, map 1). —^This 
survey, made in cooperation with the North Dakota Experiment Station and 
the Agricultural and Geological Survey and issued January 30, 1917, deals with 
the soils of an area of 729,600 acres in southeastern North Dakota, 

The eastern and central parts are mostly undulating prairie, and the western 
part is gently rolling to hilly. ” Surface drainage is not well established, but 
is in most places sufficient where assisted by percolation into the subsoil . . * 
The soils of the county fall into four general groups—glacial, glacial-lake and 
river-terraoe, river flood-plains, and eolian soils,” Including rough broken land, 
25 soil types of 10 series are mapped, of which the Barnes silt loam, the Barnes 
loam, and the Williams loam cover 51.9, 15.3, and 11.9 per cent of the area, 
respectively. 

Soil survey of Cambria County, Pennsylvania, B. B. Dbbrick, A. L. Pat- 
bicb:, and D. 0. Wimes {XI. S. Dept Agr.j Advance Sheets Field Operatiom Bur. 
Soils, X915, pp. SB, fig. 1, map 1). —^This survey, made in cooperation with the 
Pennsylvania State College and Experiment Station, deals with the soils of an 
area of 445,440 acres in southwest central Pennsylvania lying mainly in the 
Allegheny Plateau. The topography is uneven to hilly and even mountainous 
in places. All parts of the county are said to be reached by drainage ways. 

The upland soils of the county are of residual origin and the rest of alluvial 
origin, in addition to rough stony land, 10 soil types of 5 series are mapped* 
of which the Dekalb gravelly loam, stony loam, and silt loam cover 41.7, 20.6, 
and 14.1 per cent of the area, respectively. 

A soil survey of the proposed Palouse Irrigation Project, H. F. Holtz 
(WmMngton Sta. But, ISS (1916), pp. S-14> pls. 6). —^This survey deals with the 
general characteristics and agricultural value of an area of 103,000 acres in 
southern Franklin County, Wash. The topography is rolling. The survey was 
divided into seven areas, and mechanical and chemical analyses and determina¬ 
tions of the water-holding capacity were made of representative soil samples 
from each area. 

Analyses of one hundred West Virginia soils, F. E. Bear and R. M. Saxteb 
(West YirgMa Sta. But 161 (1916), pp. S6, fig. i).—This bulletin gives a pre¬ 
liminary statement regarding the most prominent soil series of West Virginia, 
together with the analyses of 100 representative soil samples chosen from cer¬ 
tain sections of the State. The latter are taken to indicate that many of the, 
soils analyzed are seriously deficient in phosphorus, nitrogen, organic matte, 
and Iteie, while most of them are fairly well supplied with potash, 

^ was found that ^ per cent of the soils analyzed contained less than 1,CKX)' 
Iba of phosphorus per acre to a depth of '6 2/3 in., over 40 per cent contained 
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less than', 2,500'lbs. of nitrogen, and 90 per cent showed a lime regiiirement 
averaging over 1 ton of limestone per acre. Eighty per cent of the soils com 
•twined more than 20,000 lbs. of potassium per acre to plow depth. 

Biocoiaiaoissaiice soil survey of northeastern ‘Wisconsin, A, R, Whitson, 
;'W. tl. CJehi, G. Thompson, C- B. Post, A. L. Btjser, L. B. Schoenmann, and 
‘a. B. Taylor {Wu. Geol. and Nat. Hist. Survey But 47 {1916),'Soil Ser. 12, pp. 
87, pis. .11, figs. S), —^Thls survey, made in cooperation with the Bureau of 
.Soils of the IT. S. Department of Agriculture, deals with the soils of an area of 
3,902,720 acres in northeastern Wisconsin, including Forest, Florence, Marinette, 
'/Clconto, Langlade, and Sha^vaiio counties. The surface features are character¬ 
istic of a glaciated region and the topography varies from level to rolling. 

The soils are of glacial origin. Including peat, much, and rock outcrop, 27 soil 
types of 11 series are mapped, of which the Kennan silt loam and fine sandy 
loam cover 22.9 and 10.9 per cent of the area, respectively, and peat 9.8 per cent. 

Beconnoissance soil survey of north part of north-central Wisconsin, A. E. 
Whitson, W. J. Gbib, T. J. Dunnewalu, 0. B. Post, W. 0. Boardman, A. E. 
Albert, A. E. Taylor, L. R. Schobnmann, and O. Thompson (Wis, Geol. md 
Nat. Hist. Survey Bui. {1916), Soil Ser. IS, pp. 80, pU. 11, figs. S). —This 
survey, made in cooperatl^ with the Bureau of Soils of the IT. S. Department 
pf Agriculture, deals with the soils of an area of 2,707,200 acres in north-central 
including Yilas, Oneida, Price, and Iron counties, five townsMps of 
Ashland County, and six townships of Busk County. The surface features are 
characteristic of a glacial region and the topography varies from level to rolling 
and hilly and broken. 

■ The soils of the area range in texture from sands of low agricultural value to 
loams and silt loams. Twenty-eight soil types of nine series are mapped, of 
which those of the Kennan series are the most extensive. 

S'uxvey of Columbia County^ Wisconsin, A. B. Whitson, W. J. Geib, 
8. W; CuNREY, and A, E. Taylor (W#. Qeol . and Nat. Hist Survey But 49 
{XBlsyJ 0oU Ser. 14-f PP- ^4, pis. S, figs. S ).—^This survey has been noted from 
itlie fleid 0 of the Bureau of Soils of the U. S. Department of Agricui- 

ture for 1911 (E. S. R., 31, p. 513). 

;Soll survey of Jefferson County, Wisconsin, A. B. Whitson, W. J. Geib, 
T''b. J. Noeb, and A, H. Meyer (TFis. Geol. and Nat. Hist. Survey But 48 (1916), 
'Soil Ser. IS, pp. 78, pis. 4, figs. S). —This survey has been noted from the Field 
'"'Operations of the Bureau of Soils of the U. S. Department of Agriculture for 
1912 (E. S. B„ 34, p. 322). 

Hotes on soils analyzed, B. O. Aston {Jour. Agr. [New Zeal.], IS {1916), 
No. 1, pp$-\S6-^41 )*—Chemical analyses of 44 samples of Hew Zealand soils are 
reported and'4iseussed. 

' Soils and crops of ITova Scotia (Am. Rpt, Sec. Agr. Nova Scotia, 1915, pt. 
pp. 206, figs. 46 ).—This compilation includes the following special articles 
'"''"'bearing on soils: Geological Formations and the Soi'ls of Nova Scotia, Humus, 
''‘■the Most Important Element in a Fertile Soil, The Conservation of Soil Mois¬ 
ture, Bhirm Yard Manure, and Commercial Fertilizers, by M. Gumming; The 
Chemistry of Nova Scotia Soils in Relation to the Geological Formations, 
Chemical and,'Physical Characters of Uie Soils of Nova Scotia, and Lime in 
Relation to Agriculture, by L. C. Harlow; and TJnderdrainage.T-by B, H. Lanclells. 

: Terracing and drainage of hill soils 'by the Kotak system, G. F. J. 

{Ten^mseemig Draineering op Berggronden volgem licl “.Fofafc” 
systeem. Surahaya, Java: Nederland.Hnd. Landh. Syndicaat, Wl(t pp. p).-— 
■, This is a paper presented at the General Dutch Indian Soil Congress, October, 
4pX$. 

' 94087”--No. 8—17-3' ' 
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Terracing and drainage to prevent erosion of Java Rill soils used for the cul- | 
tivation of tea and coffee are discussed, and the so-called “Kotalr'* system'?' 
of terracing practiced is described. In this system small rectangular terraces 
are employed instead of long terraces with ditches. For coffee a terrace f 
ft. square, with one tree in the middle, is usually constructed, while for. tea a ’ 
terrace S ft. square, with four plants, is used. An open drain is placed At the 
foot of the terrace. ' if- 

The importance of soil venidlation on the alluvium, A. Howabi) (Agi\ Jour, 
Ifidia, Indian Cong, Ho., 1916, pp. 4^-5 ^).—^The importance of soil aeration 
in preventing the yellowing of peach trees, in increasing and hastening the effect 
of green manuring, and in aiding the maturing of crops is discussed. 

Motes on the presence of nitrates in orchard soils, J. H. Goubijst and V. D. | 
Shuwk {Hew Hampshire Sta. Tech. Bui. 11 {1916), pp. B-Sl, figs. 9), —Expert- ?; 
ments on the effect of sod, tillage, and liming on the presence of nitrates in | 
light orchard soil with very sandy subsoil are reported. | 

It was found that “the formation of nitrates is greatly reduced in a SQd| 
orchard and from a fertility standpoint is the first limiting factor.*’ Stirring|, 
the soil readily Increased the rate of nitrification and under a good system of!?'; 
tillage nitrates were usually present in excess of the needs of the trees. Lime 
also consistently Increased nitrification. Moisture was not the limiting factor i!, 
i in the sod plats. | 

See also a previous note (E. S. M., 33, p. 44). " '| 

Some effects of oxygen and carbon dioxid on nitrification and ammonifi-| 
catioii in soils, J. K. Pi;ummee {Neib York Cornell Bta, Buk 684 (1916), ppH 
695-S$0, figs, 5 ),—^Experiments with Dunkirk clay loam soil on the ipfluene^l 
of oxygen and carbon dioxid on ammonifieation and nitrification are report^.! 

It was found that vigorous nitrification takes place in sealed fiasks as long' 
as there is a supply of oxygen. Of the soil gases studied, oxygen was found to '! 
he the limiting constituent. “There is an optimum mixture of this gas (one ; 
containing from 35 to 60 per cent of oxygen) for nitrification.” From the losses 
of oxygen from the gas mixtures, it is considered certain tliat there are other j, 
forms of oxidation than that caused by the nitrate bacteria. ' ? 

A large quantity of carbon dioxid was produced wdien lime was used, anioimt- 
ing In some instances to nearly 20 per cent. Tbe greatest production of this I 
gas accompanied the point of maximum nitrification. Ammonium sulphate, ^ 
when applied to the soil without the addition of lime, produced only slight In* i 
creases in nitrification even after incubation for a period of 28 days. “Thef 
small quantity of carbon dioxid formed under such conditions would tend to 
indicate that ammonium' sulphate, when applied to this soil alone, depresses 
the action of the carbon-dioxid-producing bacteria as well. Taking the results { 
as a whole It can not be said that, carbon dioxid has any material effect on nitri-;^ 
fication so long as oxygen is present in the atmosphere. It is of,,little conse-| 
quence whether the oxygen is diluted with the ■ inert gas ’ nitrogenl'/qr' withj 
carbon dioxid. When the supply of oxygen becomes limited and anaerobic con¬ 
ditions are produced, denitrification sets in and this continues until practically 
all the nitrates are destroyed. In no case with these experiments was the com- _ 
bined oxygen liberated in the elementary form during the processes of denitrl-J 
' 'fication,” ' 

, The results with the distillation method for tlie determination of' ammonia j 
showed that there is no optimum content of oxygen for the production of thlA:? 
' compound. The r^ults of'all mixtures, except the very high concentraijiohs: df:''' 
oxygen, were practically the,same. It seemed to.make little difference"''tvhether'’ 
the soil readily increased the rate of nitrification and under a good'syst'om ot'\ 
" dioxid. Under purely, anaerobic conditions, caused by an atmosphere of puro'';'^ 
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parboil dloxicl, tliere was somewhat less ammonia prorliicerl than when oxygen 

present at the beginning. Ammonia was formed in rather large quantities 
'kinder such conditions. Nitrate determinations showed that nitrates are pro¬ 
duced in ammoiiification tests even though the organic content is high and the 
period of incubation is short. 

A list of 27 references to literature bearing on the subject is appended. 

The cause of the disappearance of coumarin, vanillin, pyriclin, and quino- 
din in the soil, W, J. Robbins (S'oietme, n. ser., 44 No. 1147^ pp. 894, 

^p,5) _It was found that when soil in pots was treated with coiimarin, 
•^vanillin, pyridin, and quinolin separately at a concentration of 1,000 parts per 
fmillion, the numbers of micro-organisms increased enormously after three 
^months and after, in some cases, an initial decrease in numbers. Additions of 
ithe substances to sterile soils and to sterile soils inoculated with nonsterile 
isoil showed that after two months’ incnbation the growth of wheat irtants 
j|from sterile seed was not affected in the inoculated soils, but the toxic prop- 
lerties of the compounds were still evident in the sterile soil 0:'liese results are 
itaken to indicate that the disappearance of the compounds was due chiefly 
|to biplpgical causes. In this connection three species of bacteria were isolated, 
lone of which uses pyridin as a source of nitrogen, and one vanillin and one 
|coumarin as sources of carbon. 

'i The formation of soda in the soil, E. Y. Bobko (Iz RemVt Yeget OpytoD 
hah. Bahot {Rec. Trau. Lab. Agron.), Moskov. Selsk. Khoz. Inst., 10 (1914), 
I'ipp. So5-S6S, pi. jf; Ic’u. Moskov. Selsk. Khoz. Inst. (Ann. Inst. Agron. Moxscou), 
Im (1916), No. 2, pp. 115-125 ).—Artificial zeolite washed with a solution ot 
sodium chlorid yielded small but measurable quantities of soda, and the quantity 
of soda increased with the length of time of the reaction and with an increase 
of the «amount of zeolite. If an excess of sodium salt was added the process of 
the formation of soda was depressed, but was restored when the washing was 
^repeated, ' . 

I*p«9..of:;fertilizers by leaching, S. K. Collison and S. S. W-ilker (FloHM 
<Bta. Bnl'iJM (1916), pp. 20, ftps. 5 ).—Five years^ experiments on the loss of 
nfertility constituents in the drainage water of fertilized and unfertilized sandy 
ysolls ill four large steel tanks previously described (B. S. R., 25, p. 117) are 
reported. 

The authors conclude that under Florida conditions and with soH similar to 
|that used in this experiment “ newly cleared land when exposed to heavy rain¬ 
fall soon loses much of its fertility through leaching. The fertility of the soil 
.may be maintained by growing legumes and applying fertilizers. Much of the 
loss may be prevented by growing crops. The greatest loss of fertility from 
unfertilized soils occurs with the nitrogen, which leaches through In considerable 
quantities. Nitriiication of the soil organic matter, thus changing the nitrogen 
to a form readily lost by leaching, proceeds rapidly in cultivated soils under 
Florida conditions. 

, “ Phosphoric acid and potash are lost in small quantities from the unfertilized 
' isoll, since they are present largely in insoluble forms. Lime is lost in con- 
’ .siderable quantity, thus bringing about an acid condition in the soil. 

When cultivated soils are fertilized wuth a complete fertilizer, the element 
lost in largest amounts by leaching is nitrogen. Nitrate of soda leaches more 
’rapidly and in larger amounts than sulphate of ammonia or dried blood. 

I Nitrate' of soda should be used in small amounts at frequent intervals and ' 
i usually as a top-dressing. 

Distribution of rainfall influences to a considerable extent the amounts of 
;tW fertilizing constituents' which leach^through. Soils similar to'that used to . 
_'this work'have the capacity for flixing large quantities of phosphoric acid ip*' | i 
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plied in the form of acid phosphate. Such soils have the capacity for fixing 
considerable potash, but this power is soon exhausted, and afterwards rela¬ 
tively large amounts of potash are lost through leaching/' 

[Use of manures in Geiunany], T. H. Middleton (In The Eecmi Dmelop- 
ment of German Agriculture, London: Bd. Agr. a^nd Fulieries, i^i6\ pf, SB, 
SI ).—It is stated that “ the chief immediate cause of the increased productivity 
of German soil is the increase in the use of artificial manures.” Between 189C) ’ 
and 1910 the total consumption of artificial fertilizers in Germany is stated to 
have risen from 1,600,000 to 6,000,000 metric tons. There was a tenfold increase 
in the use of potash and a threefold increase in the use of basic slag. 

“ The chief factor in developing the use of artificial manures in Germany was 
unquestionably a welhorganized system of technical education. Investigation 
at the research stations established the precise uses of these manures; trust¬ 
worthy advice was supplied by institutions, by peripatetic instructors, by tech- - 
nical leaflets, and by agricultural newspapers,” and the fanner, even the back¬ 
ward peasant, brought his method into line with the instruction so given. 

It is pointed out that Germany has the advantage not only of great deposits 
of potash salt but vast tracts of light soils specially benefited by potash manures, 
and hence very successful results have been secured from the intelligent use of 
such manures. 

Some effects of soluble humus on the growth of plants, W* B. Bottomlkv 
{Assoc. Frmig. Avanc. Gci., Cmnpt, Rmd., 4S (1914), PP- 969, 910), —This is a 
summary of a number of experiments made by the author with bacterized peat. 

A vegetation experiment on the availability of nitrogenous fertilizers in 
an arid soil, 0. B. Lipman and W. F. Gebicke {Boil Sd,, % {t916), No, 6, 
575-581).—Vegetation experiments with barley on an arid sandy soil are re¬ 
ported which showed “the low-grade organic nitrogenous fertilizers and sul¬ 
phate of ammonia to be far more available than dried blood. This confirms ^ 
the values as to relative availabilities of these fertilizers obtained by laboratory 
nitrification method. Nitrates, and especially nitrate of calcium, are far less 
available in the soil than are tiie other fertilizers with the exception of dried , 
blood, which is about equal to nitrate of soda but superior to nitrate of calcium. 

“ These data furnish further evidence in support of the proposal to adopt the 
nitrification method in some form for the determination of the relative avail¬ 
abilities of fertilizer and soil nitrogen and for determining the needs of a soil 
for available nitrogen.” 

A list of references to literature on the subject is given. 

' Ammonifiability versus nitrifiability as a test for the relative availability,";; 
of nitrogenous fertilizers, C. B. Lipman and P. S. Burgess (Soil BcL , S 
Mo. 1, pp. 55-75).—Ammonification and nitrification experiments with 22 soils,-';/ 
principally nrid, and tested with dried blood, high-grade tankage, steamed bone '';i' 
ip^al, cottonseed meal, and fish guano, are reported. “The, ammonifiability ’ 
data gave the fertilizers in question the reverse position as to .availability - 
from those given them by the nitrifiability data.” 

It is concluded that “the ammonifiability data of fertilizer nitrogen in anils 
are not useful indicators of the nitrifiability data on the same fertilizers In the 
same soils. . . , The nitrifiability of a given form of niti'ogen should be the 
most reliable laboratory criterion which we can employ. The laboratory results 
are now being confirmed by vegetation experiments. Hence there appears to ‘ ’ 
be no^ reason against adopting nitrifiability as the criterion of availability of 
nitrogenous fertilizers, for purposes of arid soil conditions at least.” 

Bight'references to literature bearing on the subject are appendedv" \ 
!|teei3pioioglcal-ehei^ research on superphosphates, U. Pratolonqo (Ann, 
'Ghm»k'A0i, {1916), Mo. 5-^, pp. 59-11$, figs. «« Jow, Goo..', 
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Ikem. Ifidus., S5 iX916), No. m, pp. 107S, m4).—K Bumber of samples of super- 
aosphate were examined, chemically and with a petrographic microscope, and 
^eriments were made on the conditions of equilibrium of the system, limCt 
'hosphoric acid, and water at 75 and 100° 0., and on the influence of various 
, ctors on the physical properties of superphosphate. 

'''Contrary to the generally accepted view, the calcium sulphate present in 
perphosphate prepared from mineral phosphates usually existed mainly or 
tireiy as anhydrate. Only in rare instances was it present chiefly or solely as 
e dihydrate. In bone superphosphate, on the other hand, the dihydrate was 
esent more frequently. Monocalcium and dicalcium phosphates occurred 
Ualiy only in the hydrate form, but the anhydrous salts were also sometimes 
Bsent. 

The physical properties of superphosphate are considered to depend chiefly on 
e amount of the liquid phase which is always present. The liquid phase is 
fined as the sum of the free water and the free phosphoric acid. Analyses 
numerous commercial samples of superphosphate indicated that in general 
ife best products in regard to dryness and friability are those in which the 
^uid phase is less than 15 per cent. Products containing from 15 to 18 per 
pit of liquid phase were still dry and friable, those containing 18 to 25 per 
kht were slightly moist and caked when compressed, while those containing 
;>re than 25 per cent of liquid phase were moist and caked readily. 

.,A discussion of the technical preparation of superphosphate is also included. 
I^he preparation of superphosphate from phosphorites, N. P. Koblikov {Iz 
Y eget. Oj}ytov Lab. Rabat (Reo. Trav. Lab. Agron.), MosTcov. SeUk, 
'''fioz. Imt., 10 pp. 16-22 ).—superphosphate containing 16.2 per cent 

water-soluble phosphoric acid was prepared from Perm phosphorite and 
,;|e containing nearly 12 per cent was prepared from Saratov phosphorite. 
|Causes that influence the solubility of slowly soluble phosphates in citric 
|id, A. Aita {Amt. Chim. Appl. [jKoma], 6 {1916), No. S-4, pp. 119-lSl, fig. 1; 

in Jour. Soq. Ohem. Ifidm., 85 {1916), No. $0, p. 1074)* —Experiments are 
^ported which showed that the solubility of the phosphoric acid of mineral 
.aosphates in 2 per cent citric acid was diminished in the presence of sodium 
|licate or magnesium silicate, but increased in the presence of ferrous sulphate 
i manganous sulphate in proportion to the concentration of the latter. In the 
■Iresence of ferric sulphate, ferric chlorid, or aluminum sulphate the solubility 
icreased more rapidly than the concentration of the added salts. It is con- 
.dered probable that the phosphoric acid of basic slag is present as tricalcium 
|#|iosphate, and that its relatively high solubility in citric acid is due principally 
effect'of the, aluminum and ferric ions present. From this, it follows 
-/liat the difference in price between the phosphoric acid of basic slag and of 
mineral phosphates is not justified, and that the Wagner citric acid test can not 
considered satisfactory since it does not take into account the influence of 
4^condary constituents on the solubility of phosphoric acid. 

, Valuation of water-soluble v. citrate-soluble phosphoric acid, E. L Pbanke 
Jour. Indm. and Engin. Chem., 9 {1917), No. 1, pp. 54, 55).*—This is a critical 
ievlew of reports from the New York, New Jersey, and New England state ex- 
Wriment stations in which the author attempts to show that the higher trade 
valuation for water-soluble phosphoric acid over citrate-soluble phosphoric acid 
|s unwarranted. He points out that “ the retail cost of * available ’ phosphoric 
■icid'An acid pho,sphate, decreases as the proportion of water-soluble to citrate- 
soluble increases. At present valuations for total phosphoric acid the organic 

t hosphates cost actually more per unit of citrate-soluble than does the available 
^ i acid phosphate. Agricultural considerations are ruled out by dqfi.nition from ' 
any connection with 'trade values, which are only market quotations,” ' 
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The Garrison and Philipsbnrg phosphate teMsj Montana^ X T. PAiiDEi-r;; 
(U. S. Geol Survep Bui eJfO-K {1911), pp. 195-2B8, pU. t, Jigs- Sy.--ThlB Is'a," 
report of an investigation of two phosphate beds covering the norti'ieastorn part, ^ 
of Granite County and a small adjoining part of Powell Comity In south western V: 
Montana. t' 

It is stated that ‘‘ workable deposits of high”gj‘ade rock phosphate (contaiip, 
ing 60 per cent or more tricaicium phosphate) occur in both the Garrison ant! > 
Philipsburg fields. That in the Garrison field lies from G to 10 miles north of 
the town of Garrison and is easily accessible^ and the poidion considered as 
available to mining contains by estimate 97,000,000 long tons. . . . About one- 
third of the amount lies above the natural drainage levels, and much of the poit 
tion can be very readily extracted by means of adits driven along the phos¬ 
phate bed.” 

[Biotite, phonolite, and similar minex*al substances as sources of potash 
for plants], F. V. Chibikov (T. G. TcHmiKOv) {Iz ResuVt. Veget. Opyiov Lah, 
Rahot (Rec, Trav, Lab. Agron.), Moskov. Selsk. Khoz. Imt., 10 (1914)^ PP^ 
StlS-^lO; Izv. Moskov. Selsk. Khoz. Inst. (Ami, Inst. Agron. il/o6*cow), 22 (1916), 
No. 2, pp. 126-130). —Experiments are reported which indicate that biotiix? and 
muscovite, and rocks containing nepheline and biotite, are very good sources of 
potash for plants; on the other hand, orthoclase and other forms of feldspar ' 
contain potash in a very unavailable form. Ammonium salts which' iiicre%|ae-,, 
the availability of phosphorites do not give like results with the slightly soluble 
potash minerals. The potash of artificial zeolite, which is very available in 
solutions containing salts of other bases, becomes almost imavailable if the 
possibility' of exchange of the potash of the zeolite' au'd' other bases is 
'The'elfect produced by'various potash minerals on'plants is 'proportlliill^'y 
their power of exchanging potash with other bases. 

Blast-furnace slag as a source of bases for acid soils, J. W. Ames (il/o. 

Ohio Sta., 1 (1916), No. 12, pp. S59-362). —Pot experiments are reported, 
results of which are taken to indicate “ that furnace slag is not as eificient fat f 
limestone or lime. The use of slag as a substitute for either on acid soils' 
not recommended in any other than an experimental way. To obtain tM' 
same effect on acid soils as would result from moderate application of lime''! 
or ground limestone, a much larger amount of slag would he required’” ' ‘ 
!nie fertilizer value of city'waste.—^I, The'compositiou of garbage, W, -Jt ' 
O’Beien and J. 'R. Linuemuth (Jour. Indus, and Mngin. Chem., 9 (Wilj'p No, Af < 

^ pp. —Analyses 'Of 75 samples of garbage 'taken at regular intervals'-, 

throughout a year in the District of Columbia showed that there was an unim¬ 
portant S'easonal variation in the'moisture content, the maximum falling in 
July and the minimum'in'April. **This seems, to be a i)rodiict of a seusohal 
change both in diet and rainfall. It fails to shov? that it is of sufficient magni¬ 
tude seriously to .affect the commercial success of a gai’bage-rendering plant. 

*'The analysis of 128 samples of garbage taken from 16 sections, of known 
dmract'eristics, of the city through a range of time of four or five months failed 
to show any marked or consistent variations. The conclusion is indicated that 
, the kitchen refuse from the establishments of the various classes of inhabitants 
Is essentially alike in content of fats and the elements of fertilizer vahV. 
This'is without regard to relative quantities. Its importance lies in the fact" 
that it tends to refute the prevalent opinion that,the garbage of certain cities 
can not be rendered profitably because of the nature of its inliabitants.” - . 

'Commercial fertxHzers, 1916, G. D. Woods et al. (Malm 8ta. Off. Imp, 80 
(1916}, pp. 137-196) .—tub bulletin contains the results of actual and guarantied 
analyses of 1,112 samples of fertilizers and'fertilizing materials collected for'‘‘ 
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inspection' In Maine during 1916. It was found that on the whole the fertilizers 
analyzed'were well up to the guaranty. 

Analysis of fertilizers for 1916, B. E. C'cjkry and T. O. Smith (New 
sJiiTB Std/, Mul, 179 {1916), pp> J'd).-~”Tliis bulletin contains the itjsultib of actual 
and guarantied analyses of 140 samples of fertilizers and fertilizing mateiiais 
collected for inspection in ISfew Hampshire during 1916. It is stated that a 
little less than half the brands inspected carried 1 per cent of potash. 

AG-EICUITUEAL BOTAIY. 

Experimental studies in the physiology of heredity, F. F. Blackman et An. 
(Ahs, ifi Rpt Brit Assog. Adv. Soi,, 85 {1915), pp. 2SS, J234).-~This is the re¬ 
port of a committee of the association, giving a summary of the work being 
carried on by R. P, Gregory and H. B. Killby, by the latter alone, by Miss 
Gairdner, and by Edith R. Saunders (E. S. R., 84, p. 822). 

The studies on tlie genetics and cytology of the tetraploid race's of Prinmla 
sinensis have been continued, and progress has been made in the recognition and 
testing of the heterozygous types AAAa, AAaa, and Aaaa, The phenomena of 
coupling and repulsion have been further studied in both the diploid and tetra¬ 
ploid races. 

The work has been continued on beans and vegetable marrows, on wall 
flowers and Tropseolum, and on foxgloves and stocks. In case of the last named, 
it appears possible to show how an ever-sporting type may he synthesized from 
a true breeding individual. Further progress has been made in the study of 
the inheritance of the half-hoary character and in the identiileation of .theo¬ 
retical type's not found in commercial material. Evidences indicate that exces¬ 
sive percentages of doubles quoted by growers are due to unconscious selection 
and that the actual output of doubles is not in excess of that retiuired by theory. 

The calculation of linkage intensities, B. A. Emeeson (Amer. Wat., 50 
595, pp. 411-4^0, fig. i).—^Discussing the methods in use for esti¬ 
mating the intensity of linkage, the author presents formulas for use in the 
approximation of gametic ratios directly from the Fs data, without the use of 
coefficients of association and without respect to whether coupling or repulsion 
is involved. A single formula leading to accurate results in either case is given, 
together with others developed from this fundamental formula. 

Morphology and evolution of leaves, O. F. Cook {Jour. Wash. Acad. S&i., 
€ (1916), No. 15, pp. 5S7-547) .—Th& author, discussing the primitive function 
of leaves and the course and results of specialization in the variously related 
S^iructur^, states that leaves of angiosperms show a primary division into a 
-basal sheath and an expanded blade supported thereby, as represented in leaves 
of palms, grasses, and other plants. The organs usually described as petioles 
appear to have arisen through the narrowing of the base of the blade or the 
primitive sheath. The name foot is suggested as appropriate for the specialized 
portion of the leaf sheath that serves as a petiole, both petiole and foot being 
represented in several families named. The author considers also as speciali- 
the primitive sheath element such structures as stipules, bud scales, 
bracts, ligules, piiMni, and probably even the blade itself. 

Pxeliminary observations on the nature and distribution of the statolith 
apparatus In plants, Miss T. L. Bbankaed {Ahs. in Upt. Brit. Assoc. AdP. Bet, 
85"il915), p. 722). —-Statoliths, or bodies free to fall within the cell (statocyte) 
which contains them, are found in various forms in different parts of plants 
^ throughout a wide 'range of classification. These bodies are not universally' 
ebnnected with the presence of starch. Statoliths are often, chloroplasts and 
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for tills form tlie term clilorostatoltths is proiioseE. Statoliths may be special" 
fzed In shape, size, or behavior of the nucleus. 

The statolith apparatus consists of the whole system of statoeyt;es occiiniJig 
in the various tissues of the plant, or else of cells themselves formin.i( a tissue, 
for which the term statenchyma has been proposed. Modifications and transi¬ 
tional forms occur. The statolith is considered by the author as an intensiye 
mechanism, the simplest form of statocyte being the living ceil itself, ' the 
highest a cell containing relatively heavy bodies differentiated as to size and 
mobility. Between these extremes occur may transitional stages. 

The influeiice of gaseous pressure on growth, Ethel McOlennan (IVoo. 
Roy. iSoc. yictofia, n. ser., 28 (X9X6), No, pp. 2JkS-^2B0 ).—Seedlings of Pimm 
arvemej observed while growing in a moist atmosphere at different air pres¬ 
sures, showed retardation usually in one day, the amount of retardation 
corresponding somewhat to the pressure. The plant accommodates itself to 
the pressure and the growdh rate gradually rises. The mechanical effect, of 
pressure upon turgor appears to be negligible as a factor determining growth; 
The influence in this connection of an increase in the oxygen dissolved in the 
tissues has not been determined. 

Concerning the transformation of pigments of plastids in (the) living tis¬ 
sues of plants, V. N. Liubimenko (Lubimenko) (Iz'v. Imp. Akad. Nauk (But, 
Acad. Imp. Sd. Petrograd), 6. ser,, 9 {1915), No, 10, pp. This is a 

preliminary report of the results of investigations which will later be published 
in detail. 

The author states that all the transformations of pigments of plastids in the 
.living tissues of plants are determined by the activities of oxidizingf'<2- 
ducing enzyms of the cell protoplasm, and the accumulation of a given pigiflieht 
depends on the relation between the energy of oxidizing and reducing reactions 
in the cell. Particularly, the quantity and accumulation of cliiorophyil in 
plastids in the presence of normal food supply is determined by the intensity 
of oxidizing reactions in the cell. This also explains the connection between 
greening and temperature. 

Light does not play a direct part in the chemical transformation of leuco- 
phyll into cliiorophyil, nor is there a direct correlation between the quantity 
of chlorophyll and the energj'' of growth. The author emphasizes the presence 
of a special enzym in the juices of the green plants provisionally termed by 
him antioxxdase. It paralyzes the oxidizing action of peroxidase on . fhe 
pigments of plastids and, unlike peroxidase, is highly sensitive to autiseptlds. 
Morphological differentiation of the organisms of the higher green plants, it 
Ss said* Is accompanied by th«4j^hysiologicai differentiation in tiie sense of 
different intensity of oxidizing From the physiological viewpoint, 

■ plastids show a, considerable IndependXce with regard to the cell protoplasm 
and may be compared with leucocytes in i^imal bodies. 

'Concerning the mechanism of photosyhiliesis, A. A. Rikhteb (Rxom’Eii) 
/iPid S- M. EoiaeqoeskaIa {Izp. Imp, Akad, Nmk {Bui. Acad. Imp, Sd, FetrO” 
^grad), 0. ser., 9 {1915), No, 5, pp. 457-4 j^) method for quantitative 
studies of photosynthesis is described by, the authors, in wdiich a specially con¬ 
structed apparatus and cultures of Fhotohaeterium italicnm were made use of, 
They come to the conclusion that plants, differing in their ecological relations 
wqiiire the same initial intensity of light for the. decomposition of carbon dioxid. 
It is noted, however, that with those plants which are enabled to. concentrate 
light by means of'.special anatomical arrangements the intensity of light nmm 
sary for the. separation of oxygen in photosynthesis may be much lo.wer 't&an 
with plants lacking.such arrangements., ' V.. 
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mae distribution of reducing sugar in beetSy H. Pellet (Bui Assee. Cfum. 
Bmr, et Bistill., SS (1916), No. 7-9, pp. 161-169).—It is stated that the pro¬ 
portion of reducing sugars in beet root is nearly the same in the middle ajs in 
the upper and lower portions, and in the yellowed as in the normally colored,:" 
beets of the same field. However, the proportion varies from time to time and 
may be small in mature roots. 

Studies upon the maturity of grains, I, A. BnAGOviESHCHENSKif (Blaoo-, 
VBSCBNSKIJ) {Iw, iMp. Ahod. NouJc [Bui. Acdd. Imp. iS'ci. PetTogviid), 6, scr., 
[10 (1916), No. 6, pp. 423-434^ flg. i).—This investigation deals with synthetic 
reactions which take place in maturing seeds and ultimately lead to the forma¬ 
tion of certain higher compounds, such as proteins, starch, and cellulose. The 
horse bean {Vida faha minor) was selected for these studies for the reason 
that it contains approximately equal amounts of proteins and starch and very 
little fat The analyses of the contents were made at several different stages 
of maturity, and the results are given in detail. 

The ash content showed an increase in absolute quantity and a decrease in 
percentage. The same phenomenon was observed with the general amount of 
nitrogen. Starch, on the contrary, steadily increased both absolutely and rela¬ 
tively as the process of ripening advanced. The same changes occurred in the 
amount of cellulose. 

It was noted also that similar synthetic reactions take place in the seeds 
during their ripening under artificial conditions—that is, after they are sepa- 
Irated from the mother plant. 

t [Report of the research assistant in plant physiology], R. P. Hibbabd 
(Michigan Sta. Rpt. 1916, pp. 274-^76). —In connection with his studies on the 
absorption of solutes, with special reference to balanced solutions, the author 
: found in water cultures with wheat and peas that a solution containing only 
;jK>tassium phosphate, calcium nitrate, and magnesium sulphate produced as 
Igood results the first five weeks of growth as where additional salts were used. 

effect on photosynthesis in corn and cucumber plants of a nutrient solution 
llacking a single element has also been studied, and it is claimed that the amount 
jOf photosynthate in leaves can not always be taken as an indication of vigor. 

1; On the interpretation of the results of water culture experiments, W. 
iSTiLEs {Ann. Bot. [London}, SO {1916), No. 119, pp. This is mainly 

I a discussion of the differences between the results and conclusions arrived at 
'by the author in a previous contribution (B. S. R., 33, p. 223) and those offered 
jby Miss Brenchley {E. S. R., 35, p. 436). 

i The effect of vanillin and salicylic aldehyde in culture solution and the 
.iaction'of chemicals in 'altering their influence, J. J. Skinner {Plant World, 

19 (1916), No. 12, pp. 371-378, figs. S ).— rin the experiments reported, the effect 
of vanillin on the growth of cowpeas and on the absorption of nutrients from 
;the solution and the action of manganese in altering the effect of vanillin and 
salicylic aldehyde were studied. 

In the first series of experiments, vanillin was shown to be detrimental to 
the growth of cowpeas, and the absorption of salts was also less from the solu- 
.,eops;:'^Btelning vanillin than from the controls without that compound. Con¬ 
sidering all the cultures, the phosphate absorption was reduced 21 per cent, the 
nitrate 10, and the potash-33. 

In studying the effect of manganese on vanillin and salicylic aldehyde, wheat 
sbedllngs were employed. It was found that the harmful action of these sub¬ 
stances was partially overcome by manganese, even when, this was,, present in 
.small amount 

'Antagonism between manganese and iron in the growth of wheat, W. . 

TcwTweHAM and A. J. Beck {Plant World, 19 (1916), No. 12, pp. 3S9-370, . 
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2 ).—^The aiitliors report on a study of the ejects of equimolecular proportions’ 
of manganous and ferric clilorids on the growth of two varieties of wheat plants;; 
In wmter cultures. Knop’s solution was used as the culture medium, and,two' 

concentrations were employed of each salt, and The study was 

limited to the antagonistic relations between manganese and iron in the belief 
that the chlorotic effects due to manganese might indicate interference With the 
rdle of iron in the production of chlorophyll. 

Attention is particularly called to the prevalence of the toxic effect of man¬ 
ganese over iron at the low" plane of supply. It is shown that for the growth 
of roots even the low plane of manganous chlorid is toxic. When the higher 
concentrations were used, ferric chlorid exerted stronger effects than inangan-, 
OBS chlorid upon the growTli and color of the varieties of wdieat. 

Eiectromotive phenomena in plants, A. D. Waller et al. {Rpt, Brit, Absoo,: 
A4v. 8cL, 85 {1915), pp. 218-226, fips. 2 ).—This is a committee report of studies 
by A. D. and A. M. Waller, regarding investigations of the electrical measure^: 
inent of the vitality of vegetable tissues. In pursuance of experiments de¬ 
scribed in a previous report (E. S. R., 32, p. 522), the authors have endeavored 
to estimate the relative vitality of the plumules and radicles of seedlings by 
measuring the voltage of the blaze currents excited by single induction shocks, 
employing for this purpose seedlings of Mordeum milgare. Tests were applied 
to the separated plumule and the radicle respectively on the fourth and on thd' 
sixth day of germination. The results are given in tabular detail. ; 

Alterations of temperature are said to give rise to considerable alterations iH; 
the magnitude of blaze currents and of electrical conductivity, so these pbser^, 
vatioiis -were made within the range of 18 to 20° 0, The seeds must be soakeS? 
for a certain time before they will give olf their full blaze current. The eleC" 
tricai response of a plumule of S. milgare is of considerably higher voltage than 
that of a radicle. In consequence of excitation, the electrical resistance of 
plant is diminished. The diminution is attributed to the chemical dissociation 
which has given to the blaze current. It is greater after strong than after; 
w"eak excitation and the increased conductivity appears to be in relation with 
the magnitude of the previous blaze current. • « 

The work during 1915 wms intended to ascertain whether the blaze currents 
can be used as a practical test of the germination value of seeds. The, result 
of such tests to peas are considered to show that an' average blaze current of 
0.03'' or 0.04 volt indicate a high class seed, of which about 97 per cent 'would; 
germinate, individual peas out of the series tested ranging in response from 0.01 
or 0,02 to 0,07 or 0.09 volt. The electrical test is much quicker than the gemil- 
nation test and is thought likely to become a practical means to ascertain 
quickly the germination value of seeds in the market. The authors are still 
engaged In making tests on different varieties of seeds. 

The effect of electrical stimulus on the permeability of plant cells, Il.i 
IvoKETSU {Bot, Mag, {Tokyo}, 30 (1916), No, 355, pp, .—Experijments;; 

are briefly noted in which it is claimed to have been shown that, by the ap^iicar 
tion of electrical stimulus, the i>iasma membranes of epidermal cells are ren¬ 
dered more readily permeable to dissolved substances, 

. The influence of defoliation on the development of sugar beet, H. PelleI 
iBvt Auoc, Cliini, Suer, et Distill., S3 (1916), No. 7-9, pp. 150-161, figs, 2),—It 
' is'considered, as proved, by the tests here described, that defoliation of' beet 
influenees the weight and sugar content of the root. This result is more marked 
as removal of the leaves is more frequent and more complete, the production 
of the new leaves thus drawing upon the materials in the root '' ’ 
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■T!ie" effect of insecticides on flowering plants, A, F. SHraiBim (ScitEEiBisa) 
::'{Tru(lij B'luro FrikL Bot, (Bui. Appl, Bot,), 0 (1916), No. 4, PP^ Ttie 

spraying of Galemlula offlcinalis with a decoction of aloes and Veratnim album 
for the control of the cabbage moth (Mmnestra hrassiem) is said to have shown 
no niifavorable effect on the flowers or the development of seeds. 

Snow cracks on trees as an indication of the amount of hending*, T. 
.Maekawa (Bot. Mag. IToMjoJ, 30 (1916), No. 358, pp. 179-184, pl i).— The 
author has recorded his observations on the effects of wind in craehing the ice 
and snow on the base, body, and branches of different species of treCsS during 
the progress of a violent snowstorm in Sapporo, Japan, February 24, 1915. 

The meteorological data for the period are also detailed in connection there¬ 
with. 

The ecological sigiiificaiice of soil aeration, W. A. Cannon and E. E. Fkee 
(Scienee, n. ser., 45' (1917), No. 1156, pp. 178-180 ).—The authors rexiort inde¬ 
pendent laboratory investigations on the relation of plant roots to the composi¬ 
tion of the soil atmosphere and especially to a deflcieiicy of oxygen or excess 
of carbon dioxid in this atmosphere. 

^ Basing their conclusions upon these experiments, the authors consider it 
probable that soil aeration must be added as a factor of no less importance in 
plant growth than temperature and water. In many semiarid regions shallow 
basins without outlet occur, the central portions of which are flooded during 
the rainy seasons but are dry for most of the year. It is characteristic of 
these regions that they are void of plant life during most of the year and that 
no perennials are to be found in the lowest places, even where there is no ' 
excess accumulation of salts in the soil. It is suggested that the probable 
reason for the absence of plant life in such regions may be directly traceat)le 
to insufficient soil aeration at a time wlien the soil, is suitably moist and at a 
temperature suitable for the growth of plants. About these playas are fre- 
,, ^ftUently observed well-marked bands or zones of plant life and it Is thought 
that thes^ represent the unlike response of the roots of the plants comprising jl 
the different zones to the atmosphere of the soil. | 

pistxibutioia of the cacti with especial reference to the r61e played hy the 
root response to soil tempei'ature and soil moisture, W. A. Gannon (Arher. 
Nat., 50 (1916), No. 595, pp. This is an examination of the evidence 

obtainable as drawn from various sources, one discussed at some length in 
this connection li(*ing the I'eport of the Australian Prickly Pear Traveling Com¬ 
mission (B. S. R., 33,' p. 134). 

moisture is an indispensihle condition for the presence of cacti, 

' appears to be a very important limiting factor. Shallow placing 

of the roots subjects the plant to both high and low extremes of temperature 
and gives it access to the moisture resulting from very slight rainfall. An 
/effective growth takes place only at relatively high soil teinx^eratures when a 
certain but highly variable amount of moisture is present in the soil. The 
determination of the superficial position of the root system of cacti is thought 
possibly, from studies not yet published, to result from the plant's response 
to thO^ oxygen supply of the soil. 

Osmotic pressure in roots and leaves of plants with, respect to the moisture - 
contents of their habitats, Y. S. Il’in (Iljin), P. S. Nazaeova (Nasakova), 
^'hnd^M. K. OsTKovsKAa Imp. Aloud. Nauh (Bui. Acad. Imp, B<A. JPetro- 
grM),\6. ser., 9 (1915), No. 8, pp. 749-768 ).—The authors have constantly ob¬ 
served a very close connection between the degree of osmotic pressure and'the 
j;.'amount of moisture placed at'the disposal of plant cells."They find that the 
' higher the moisture content of the soil, the lower is the osmotic pressure In the 
route. ' It is lower in meadow plants than in prairie (steppe) plants andiatlil'' 
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lower In swamp plants. Osmotic pressure in the leaves is freauently higher 
than that in the roots and Is not always correlated with the latter, hut is deter¬ 
mined by conditions of humidity. 

Transpiration and assimilation in steppe plants, V, S. InhN (Iljin) 

Imp. Alcad, Wauk (But Acad. Imp. ^oi. Betrograd), 6. scr., 9 (1915) ^ No. pp, 
S4S-S87, fig. i).—The rates of transpiration and assimilation and their rela¬ 
tionship in various prairie plants wei*e studied and determined. Absolute quan¬ 
tities obtained at a given time and for a given amount of material were reduced 
to one hour per 1 gm. of dry weight and the amount of water which plants 
transpire for each cubic centimeter of decomposed carbon dioxid was calcu¬ 
lated. 

The results of 15 experiments were identical. They show that the plants 
adapted to a dry habitat are capable of a better usage of moisture and lose less 
water per unit of decomposed carbon dioxid than is the case with mesophytes. 
The mesophytes are uneconomical in the use 'of water and are compelled to 
close the stomata in order to lessen transpiration, thus considerably reducing 
or even completely checking assimilation, while in xerophytes under the same 
conditions these processes are going on at a normal rate. Mesophytes, how¬ 
ever, under their normal moisture conditions, quite often lose less water than 
do xerophytes in their natural habitat, although the rate of transpiration of 
the former would rise to a high degree if they were transferred to the condi¬ 
tions normal for xerophytes. 

With regard to water requirements and the ability to withstand drought, the 
author puts the steppe plants studied in the following order: Btipa capillata, 
Vmtaurea albiriou, Plilomis pungenSy Caragana fruteseens, Centaurea , 

and, posslhljy Ampgdalus nana, the first one being the most, and the last bhe 
the least resistant 

Teratological notes.—I, Abnormal seedlings, A. D. Haedt (Proc. Roy, Boo. 
Victoria, n. ser., 28 (1916), No. 2, pp. 240-244> pt 1 ).—In this and papers to 
foUow it is intended to record occurrences of interest to specialists in vegetable 
teratology which the author has observed within tlie past few years. The 
present paper discusses polycotyly, polyphylly, bifurcation of axis, cohesion of 
cotyledons, and other abnormalities. In future papers his purpose is to deal 
with heterotaxy and morphological deviations in foliage, etc., in older plants, 
particularly with reference to indigenous flora. 

Identity of cohoba, the narcotic snuff of ancient Haiti, W. E. SAEFonb'; 
{Jour. Acad. Bci., 6 (1916), No. IS, pp. 541-^62, figs. 9 ).—The results are 

given of a study of cohoha, a narcotic snuff which the aborigines of Haiti iii- 
Mled through a bifurcated tube for its intoxicating or hypnotic effects. The 
snuff hitherto thought by many writers to he a form of tobacco was in reality" 
prepared from the seeds of the tree Piptadenia peregriua, resembling mimosa, ; 
which is widespread in South America and elsewhere. The intoxicating prin¬ 
ciple is at present unknown. 

A fungus producing hydrocyanic acid and_ benzoic aldehyde, H, Guxqtr,; 
([TruvJ Inst. Bot. Unir. Qen^ve, 9. ser., No. S (19U), pp. 22-24, I).—A 

fungus, supposed to be a new speces of Mucor, has been studied on different 
substrata. It produces considerable amounts of benzoic aldehyde and of hydro-' 
"'Cyanic acid. ' ’ 

HEID CEOFS, 

, ,BepoTt of division, of farm crops, T. M. Shoesmith and F. A. Spbagg 
§m Bta. Rpt, 1916, pp. 285-292 ).—^Rotation and fertilizer .experiments that 
haTO'been In progress' for the 5-year period 1911-1916 are briefly repotted. 
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' The investment of $5.7S in a complete fertilizer applied to wheat gave a crop 
Increase for the rotation having a net profit of $13.51. The use of acid phos¬ 
phate and muriate of potash showed a net profit of $12.79. Acid phosphate alone 
has given slightly better results than nitrate of soda and acid phosphate^ and 
also than raw rock phosphate. 

Large increases in yield of both corn and wheat from the use of manure are 
noted, together with the high values placed on the manure on the basis of these 
increases. The net value of' yard manure per ton was estimated to be $2.68 and 
that of stall manure $3.15. By the addition of 200 lbs. of acid phosphate per 
acre the net value of stall manure was increased to $6.26 per ton after paying 
the cost of the fertilizer. 

Results of top-dressing and plowing under manure for wheat indicated a value 
ht manure for top-dressing of $5,54 per ton and when turned under of $6,15 per 
ton. 

Further data are given showing the average yields and the average annual 
values of various crops grown continuously or in rotation for the purpose of de¬ 
termining the cost of producing them. 

A general review of crop improvement work given by F. A. Spragg, includes 
notes on selection work with wheat, beans, peas, and alfalfa. 

Investigations in inheritance of shape and size in beans are noted. The data 
obtained to date indicate a Mendelian segregation of one pair of characters 
in size inheritance, large size being dominant. 

Individual alfalfa plants were observed setting new leaves on old stems 
that had been defoliated by leaf spot, the plants attaining maturity and setting 
seed. The progeny of the best of these plants is being propagated. 

The extension to nursery work of methods involving the coefficient of yield 
previously described (E. S. R„ 34, p. 735), is noted. 

[Field crop experiments], F. Watts (Imp. Dept, Agr. West Indies^ Rpt Bot 
,ma. letc.l AMigua, pp, Variety tests with sweet potatoes, 

i b^ssavas, eddoes, tannias, yams, corn, and cotton are reported, as well as tillage 
i experiments, distance-of-planting tests, fertilizer experiments, and plant breed- 
:ing experiments with corn. The plant breeding experiments consist of selec- 
i tion work on local corn, acclimatization of imported varieties, and the propa- 
; gation of new varieties. In cotton selection work a hybrid has been developed 
■ from a cross of Sea Island with St. Enstatius which gives much promise for the 
future. Brief notes are given on onions, soy beans, garden beans, and peas, 
i Report on field experiments, 1914, R. M. Wilson and J. H. Smith {Mssesa 
\E4,. OomfMttee, Rpt Field Ewpts., 19U, pp. S-,?4).-~This is a report of co- 
!:Oper^tive field experiments conducted in Essex for 1914, including variety tests 
with winter wheat, barley, oats, potatoes, mangels, corn, and peas, several 
experiments nolpd below, and some minor exi)eriments with sorghum, alfalfas, 
and western-wolths grass. 

It was found that a change of seed had considerable influence on the potato 
crop and that seed secured from Scotland gave the best results. Fertilizer tests 
With mangels indicated that nitrate of soda and acid phosphate increase the 
r yield#. Basic slag proved superior to acid phosphate on heavy soils. Marrow- 
Stem kale and kohhrabi proved superior to the other green crops tested, due to 
their drought-resistant qualities. Some notes are given on the feeding value of 
different types of flax, together with a brief discussion of the cultivation and 
harvesting of the crop. Riga seed grown in Holland is recommended for plant¬ 
ing. In fertilizer tests with pasture land applications of sodium nitrate gave 
'^better results than acid phosphate. 

Fall-sown grains in Maryland and Virginia, T. R. Stanton (F. 8, Dept- . 

Agr., fmjmrs’ Btil 786 (1917), pp. 23, figs, d),--This discusses methods and- ' 
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practices relative to the growing of fail-sown grains in Delaw’are, Maryland, 
Virginia, and West Virginia, with recommendations as to the best varieties of 
the various grains to gro-w, based on tests made with winter wheat (hearded 
and beardless), winter spelt and emmer, winter rye, winter oats, aiith"winter 
barley. 

Seed-“flax production, 0. H. Olakk (U. S. Dept. Agr., Farmers^ BuL 78B 
(1917), pp- 19, figs. 9 ),—This discusses the methods and practices 'of flax- 
seed production in the United States, emphasising not only the value of flax on 
new sod but also its possibilities in the older agricultural districts. 

Flax varieties grown in the United States are roughly divided into (1) seed 
flax, (2) short fiber flax, and (3) textile fiber flax. In tests at 10 stations in 
the northern Great Plains area west of the Bed Biver valley, where flax wilt 
is not serious, the seed-flax varieties have given uniformly better results than 
the short fiber flaxes. North Dakota No. 155, or some selection from it, has 
usually given the highest yield, while North Dakota Resistant Nos. 52 and 
73 and similar strains have also proved excellent varieties. 

In siibhiimid sections farther east, North Dakota Resistant No. 114 and 
Primost (Minnesota No. 25) have been widely distributed. 

Tests with flax in a 6-year rotation of 3 years of alfalfa and 1 year each of 
corn, flax, and sugar beets in comparison with flax grown continuously have 
been conducted at the Belle Pourche and Huntley experiment farms (H. S. B., 
33, p. 829; 36, p. 132). At Huntley the average yield of flax in the rotation for 
the first 4-year period was 25.8 bu., the highest yield being 31.3 bu. The average 
yield of continuously cropped plats was 10.1 bu., and the highest yield 14.5 bu. 
The yield of the continuously cropped field has increased each year. 

Similar results were obtained at the Belle Fourche station. The 1914 fiat 
plat in the 6-year rotation yielded 21.4 bu., while the yield of the continuously 
cropped plat was 7.5 bu. 

A rotation similar to the above in the irrigated rotation scries at the Scotts- 
hliiff experiment farm has not given as satisfactory results, due largely to un¬ 
favorable. weather conditions. These tests are being continued. 

Change of sex in hemp, F. J, Pritchard (Jour. Heredity, 7 (1916), Wo. 7, 
$)p. B25-S29, fig. i).—The differences of opinion regarding the effect of external 
stimuli upon sex ratios led the author to undertake investigations with hemp in 
an effort to determine the following: (1) Can sex ratios of dlcecious plants he 
altered by modifying conditions external to their germ cells? (2) Is the altera¬ 
tion thus obtained limited to individuals of one sex? (3) How do results har¬ 
monize wit%:the Mendelian conception of sex determination? 

The hemp plant was employed because it i.s almost wliolly com|>osed of dis¬ 
tinctly unisexual individuals, although monoecious individuals (which were dis¬ 
tinctly female in type) also appeared. The plant’s physio'logical equilibrium 
was disturbed by the removal of flowers and other vegetative parts and by the 
injection of the following chemical substances into the stem: Calcium .nitrate 
0,1, zinc sulphate 0.1, dextrose 5, maltose 5, peptone 1, asparagin 0.5, potapium 

, iodid 3 per cent, pyridin formic acid acetic acid sodium 

hydrate Two hundred and sixty-three plants were mutilated by 

^ the,removal of flowers, flower buds, leaves, and portions of the stem. The,hops 
of Were,, bagged and 60 others received injections of the above-named 'chemi- 
€a,ls» The discussion covers the results obtained from two years’ experimental:' 
work. . ' , _ 

,,, Alteration of sex occurred under several'different, treatments, the retbhval of 
parts being the only factor, however, common to all the sex-de?elopi‘ng responses. 



mm 


FIELD CROPS. 


737 


Of the 163 plants whicli produce flowers after treatment, 29 developed some 
flowers of tlie opposite sex. Four of tlle^se plants were males and 25 females. 

It is evident that the sex of hemp is alterable by the removal of flowers, 
;'A.lthough only a few male plants produced pistils, they constituted from 14 to 21 
per cent of the total number of males producing flowers after mutilation, while 
;;the females were very responsive to the stimulus of flower removal. In the 
'•;gecond year’s experiments every female' mutilated produced stamens. These 
l^esults seem to Indicate that sex is not wholly a matter of zygotic constitution 
liiif: that both males and females are potential hermaphrodites, as believed by 
Jlarwin and Strasburger, 

w B/ice vanety studies, E. van Debnt {Dept. Landl). Suriname Terslag, 1915^ 
d^-ddl.—Tiiis is a brief account of some rice variety trials, including a 
study of the plat arrangement employed. Each of the five varieties tested were 
sown in three parallel plats, the planting distances being 0.5, 1, and 1.5 ft., 
respectively. Brief notes are given on the cultural characteristics of each 
variety wuth special reference to their resistance to wind. No conclusions as 
to the best distance for planting could be drawm, but the experiments will be 
continued in 1916 with two varieties, using the same system of plats, and 
ilroirt these it is hoped to obtain definite results. 

■ [Sugar cane] (Mawaii. Sugar Planters' Sta. Proc., {1915), pp. 20-M, 
'BJhSO, 86-113). —Progress in variety testing at the Waipio substation and in 
cooperative field tests is reported. Leguminous seeds are being distributed for 
!f|m production of green manure crops. The most desirable crops for this pur- 
|>ose are san hemp and the Bengal bean. Reports of the committees on cultiva¬ 
tion, fertilization, and irrigation on irrigated plantations and on cultivation and 
fertilization on unirrigated plantations are given, together with a discussion 
thereof. 

^reeding sugar cane {Jour. Heredity, 7 {1916), No. 9, p. 405).—This is a 
brief note on sugar cane breeding in Porto Bico. Hand pollination has been 
found almost impossible, due to the smallness of the fiower, tlie height at 
wlilijh the inflorescence is produced, and its brittleness. "Wind pollination has 
been accomplished by planting a poliep-sterile variety on the leeward side of a 
pollen-fertile variety. 

Studies in Indian sugar canes.— II, Sugar cane seedlings, including some 
correlations between morphological characters and sucrose in the juice, 
''G. A. Bakbee {Mem. Dept. Ayr. India, Bot. Ser., 8 (1916), No. S, pp. 103-199, ■ pis, 
fe, jigs. 2).—This gives a detailed account of studies of sugar-cane seedlings. 

In an effprt to increase' sugar production in India, sugar-cane seedlings have 
been propagated at Coimbatore in Madras, where the cane flowers profusely. 
The seedlings obtained are enumerated and described by ixniods, representing 
the periods of seed production. Variations in nine morphological characters, 
Viz, vigor and size, general habit of growth, erectness of young shoots, tillering, 
leaf types, width of leaf, color of leaf, color of cane, and thickness of cane, and 
in the sucrose percentage in the juice are discussed in detail. A number of cor¬ 
relations between the morphological characters of the seedlings and the richness 
of their juice have also been studied. Tltese correlations are as follows: Leaf 
width and sucrose, length of leaf and sucrose, leaf nodule and siicrose, thickness 
of cane and sucrose, length of cane and sucrose, cane module and sucrose, leaf 
,width and thickness of cane, leaf width .and total weight of seedling, leaf width 
and.tillering, and color of cane and sucrose, 

Productioii of sugar in the United States and foreign countries, F. Elliott 
{XJ* S. Dept. Agr. Bui. 473 {1917), pp. 7{?).—Statistics are given for the United 
‘States and 37 other countries on the production of cane and beet sugar for the 
’period 'from September 1,1903, when the Brussels Convention went into effect, 
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to the close of the sugar year 1912-13, with a comparison of the precedingi;:' 
decade. , 1, 

The total world production of both beet and cane sugar Increased from ibout|; 
11,000,000 tons in 1893-94 to 20,000,000 tons in 1912-13. The average annual |; 
world output for the decade 1904-1913 was 16,419,000 tons, as compared wlthf^ 
11,498,000 tons for the preceding decade. The production of beet sugar forj 
these two periods shows'an increase of 34 per cent, while cane-sugar production 
' increased 40 per cent. This latter increase was largely due to improved iuclur- 
trial conditions in Cuba, where alone an increase of 152-per cent was reali7ied,|' 
An increase of 85 per cent was realized in Java. ^ j, 

It is estimated that over 12,000,000 acres are harvested annxially tc producel . 
the workhs sugar supply, this acreage being about equally divided between beetsj 
and cane. The yield of sugar beets per acre has varied from 1,800 to 3,900 bs.,? 
while cane sugar has varied from 2,000 to 9,000 lbs. Hawaii and Java ^ceCiled| 
all other countries in the production of sugar per acre, amounting to 4.5 to 
tons for some years in Hawaii. These countries also led in the production off: 
cane, averaging about 40 tons per acre. The United States had the highest^; 
production of beet sugar per factory employee, so far as data are available, thef- 
output amounting to 59.8 tons annually as compared with 22.97 tons for 
gary, 20.61 for France, 13,95 for Austria, 11.42 for Russia, and 19.09 for can^l 
; isugar for Hawaii. 4'', 

During 1904-1913 78.9 per cent of the world’s output of sugar was produced!' 
in 11 countries, as follows: British India, 14.5^; Germany, 13.6; Cuba, 10.3p 
Austria-Hungary, Java, and Russia, S each; United States and France, 4.7 each|f 
Hawaii, 3; and Belgium and the Netherlands, 1,5 each."' ^ 

Cuba exceeded all other countries in the exports of sugar for the last decadeij. 
while the United States exceeded all other countries in imports. The Unite(| 
States also led all other countries in the consumption of sugar, with an increase|, 
of 42.9 per cent over the preceding decade. During the decade .1004-1913 Aus-I. 
tralia exceeded all other countries in per capita consumption of sugar, amoimt-f 
ing to 112.96 lbs. |. 

Statistics for each country are discussed in detail. | 

Manuring of swedes with diSerent phosphatic manure.s; purchase of basi<| 
slag (Univ. Col M Ifrdcs, Bmigor, Dept. Agr. IFub.J, 6 (1914), pp. 7),—These| 
experiments were begun in 1913 at eight centers in; North Wales to determine! 
-roether basic slag should be purcliasecl on the basis of total phosphorus ox/ 
on the amount of phosphorus soluble in a 2 per cent citric acid solution and; 
the comparative value of basic slag, acid phosphate, and mineral phosphate "CC 
a fertilizer for .swedes on North Wales soils. The experiments are to be corn 
tinned further, but the results obtained thus far indicate that basic slag wiltl 
give as good results as acid phosphate if used in such quantities that the crop) 
receives an amount of phosphorus soluble in 2 per cetit^qitrlc acUl,J 

and that mineral phosphates, if' finely' ground, are to be recomniended forr| 
swedes. ' ' ' ' 

Manuring of swedes^ with different phosphatic manures ( Umv. Col. N w 
WaleSf Bmgor, Dept. Agr. [F«b-3, 6 {1915), pp. |), —A continuation of tlie ex- - 
periments noted above indicates that a liberal application of phosphatic fer ^ 

_ tilizers is' essential for th»‘production of swedes, and that basic slag and' acid | 
phosphate have produced the highest yields. ‘ | 

, ,, The suppression of characters on crossing, E, H. Bifmcn. (Jour, Ccmties^ | 
5 (1916), Mo. 4 , pp. 22o-®8).—This article deals with the study of the as«0*| 
elation of the mouse-gray color occurring in the glumes of the Rlyqt wheat 
{THUmm turgidmnj and the presence of a quantity of hairs on the glumes* 
It is offered as a contribution'to “;the inforj^tion by'Bateson, And Fellew (B* ’ 
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S.,E.* S4, p. 41), In whicli it is shown that a group of characters Introciiiceci 
by one of the original parents failed to affect the Fa generation. 

Tlie author lias found that all gras’^-chaffed wheats are roiigh-cliaffed, but 
that all rough-chaffed wheats are not gray. In the F 2 generation in crosses of 
Eivet wheat with Polish wheat {T. polonicimi) having white glumes, over 2,000 
plants raised from 20 separate Fi crosses had the identical glume color of 
Polish wheat. Gases are cited where red-framed varieties, in which the parents 
bred true to color, when crossed produced white-grained varieties. The sup¬ 
pression of a dominant character in the F 2 generation, from parents showing 
dominant characters only, is thonglit to be more frequent in wheats than it 
appears to be at present. It is suggested that this suppression may be due to 
the existence of more than one determining factor for the dominant character 
(ill this case, color), and that consequently two factors determining the reces¬ 
sive character may occasionally meet in the zygote, thus completely suppressing 
the dominant. 

Work ill connection with Egyptian wheat, G. 0. Dudgeon and G. Bolland 
{Min. Agr. Bgypt. Tech, and Sci. Serv. BuJ. 7 (1916). pp. 9). —This bulletin out¬ 
lines investigations being conducted with native and imported wheat at the 
Gleezeh School of Agriculture, together with a discussion of the results ob¬ 
tained thus far. The native types are of the Baladi variety. Imported seed 
from England, America, Russia, Cyprus, Australia, and Sudan, were sown be¬ 
tween November 18 and December 1, 1014. These varieties were badly infested 
with rust and in 1915 only three native varieties and the Muzaffarnagar wheat 
of India were sown. Of these varieties the White Baladi gave the highest yield- 

An experiment was also undertaken to determine the rate of seeding and the 
comparative value of plowing in and harrowing in the seed. The same variety 
was used in all tests, and a rate of 6 kelehs per feddan (2.5 bu. per acre) 
harrowed in gave the best results. 

A series of experiments to determine the best method of treating seed for 
the prevention of smut included treatments with copper sulphate solutions 
varying in strength from 0,5 to 10 per cent and wuth Oyilin from 1:2,000 to 
1:250. The results obtained indicate that all the treatments greatly reduced 
smut infection, hut that the copper sulphate solutions stronger, than 2 per cent 
and all the Cyllin solutions were too strong and reduced germination. 

Cariuan’s wheat-rye hybrids, C. E. Leighty (Jour. Heredity, 7 (1916), Ho. 
P, pp. J^Q-427, figs. 4).—This is a comprehensive, summary of the work of 
Elbert S. Carman, a former editor of the Rm^al Weio Yorl&er, in his attempts to 
establish a wheat-rye hybrid. The fact is brought out by the author tluit many 
of I the supposed hybrids in the Mural Hew Yorker series show no trace of rye 
characters and that only one variety originated from a real wheat-rye hybrid, ' 
This variety, known as No, 6, is an actual descendant from the true wheat-rye 
hybrid obtained in ISSS. 

^ Seed reports, 1914, 1915, J. W. Keulogg and H. B. Gensler (Benn. Dept. 
Agr. Buis. 258 (1915), pp. 35; 276 (1916), pp. S5, figs. 5 ).—A report of the seed 
inspection for 1914 and 1915 is given. A copy of the seed law, directions for 
'Sampling ^seed, and the standards of purity used in seed testing are included in 
The report for 1914, while in that for 1915 100 noxious weed seeds found in 
farm,seeds are described and illustrated. 

Besults of seed tests for 1916, F. W. Tayi.or and F, S. Prince (Heio Eamp- 
shire Bta. Bui. ISO (1916), pp. 18). —^This reports the analysis of 84 samples of „ 
seed collected by the station during the year 1916, and other data. 

Michigan weeds, W. J. Beal (MicMgan Bta. Bui. 267, 2. ed. (1915), pp. 181, 
figs. '248).—^TMs is a revised edition of a bulletin previously nested (E, S. E., 
p. 'S4S), following the American Code of Nomenclature in the second edition 
" 94087''°—No. 8—17-4 
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(1013) of Britton find Ero\TO*s Illnstroted Flora of tlie Norfeeagtera United 
States and Ganarla as a standard for tlie botanical names. 

Kill garlic and wild onion "by oil spraying, A. D. Selby and D. R. Yan x4.tta 
CJfo, BuJ. 07m Sfa., 1 (A9idj, No. 12, 355-B58, figs. 2).—The eradication of 

Allmm vineale and A. eanufieme in Hamilton Countys OMo, by tiae use of fuel 
oil as a spray is briefly discussed. 

Similar work conducted by tlie Indiana Experiment Station (E. S, E., 31* 
p. 739) witli oreliard beating oil is noted. 

Eradication of bracken {Vniv. Col. N. Wales, Bmigo7% Dept. Agr. [Fuh.] 

5 iWlIi), pp. 7).— This publication reports further experiments, conducted on 
six experimental farms, in the eradication of bracken in pasture lands. The 
indications are that by the end of the second year the bracken had been nearly 
exhausted by repeated cuttings, while the grass had been stimulated by the 
application of lime and manures. 

Improvement of liill and peaty pastures; eradication of bracken (Undv, 
Col. K. Wales. Bmigo7\ Dept. Agr. $ (1915) epp. S ).—Experiments hax 

been laid out at 15 centers for the treatment of poor pastures on peaty or hill® 
ground with basic slag, ground limestone, rock phosphate, and acid phosphate 
The general results to date indicate that basic slag and rock phosphate improT« 
pasture conditions, while lime used alone has had little or no effect. |i 

Experiments with the eradication of bracken have been continued with 
the same results as noted above. J:- 

HOETICULTUEl. | 

On the problem of extra root nutrition and treatment of trees, V, 

MiNKO (Lubimenko) (Zap. Imp.- Nikitsh. Sada iflltaj, No. 6 (1914.), PP* 
ifijf,. fi.gs. 6 ).—Experiments on the introduction of various solutions into tfiS 
wood of growing trees are reported in detail. The solutions were introduced”* 
into the tree through a glass siphon attached to holes bored with an auger 
5 mm, (0,2 in.) in diameter and bored to a depth of 1.5 to 2 cm. (0.6 to 0.8 in.). 

The author found in part that the successful introduction of solutions intO"'' 
living trees is largely dependent upon exclusion of air from the holes and 
upon reduced root pressure accompanied by partial desiccation of the wood 
cells, i. e., reduced sap content. Other conditions being equal, the greater the 
amount of desiccation the greater the amount of solution absorbed and the; 
wider its distribution throughout the tree. The solution filtering into the '' 
partially desiccated wood elements spreads in all directions, both lengthwise 
and crosswise of the fibers, filtration being more rapid lengthwise of the 
fibers. In eases where desiccation is severe enough to affect the roots 
filtration of solutions may take place through the roots as w^l as, through 
trunk ' '5 

Of the species experimented with, the pear, apple, and peach are easily',' 
subject to desiccation of the wood during the suminer period. The plum and ' 
th,e wild cherry tree are not so easily a prey to desiccation, while the ailaiithus, 
Judas tree, cypress, laiiuginous oak, Chinese privet, and the white mulberry 
are least subject to desiccation. Even with the first class of trees It is 
necessary to undert,ake these experiments during the hot and dry season 
when the deiiccation of the wckkI is at its height. 

As the quantity of liquid, absorbed by the wood by means of infiltration 
into the elemeats emptied of sap depends on its degree of desiccation it is' 
impossible to determine beforehand how many openings should be bored into 
the trunk and what the dimensions should be in order to obtain a uniform 
impregnatioii of the wood. 'The general rule given is that the smaller the 
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diameter of tlie tree and tbe drier its wood the smaller tlie number of the 
openings for iniiform impregnation. 

Although the author arrived at no conclusion as to the practical value of 
Introdnclng solutions in tree trunks it is believed that the results obtained 
indicate that the method is worthy of further study, particularly with trees 
such as the pear and apple, that are subject to drying during the hot summer 
period.' 

Some observatioiis upon the relation of humidity to the ripening and 
storage of fruits, A. D. Shamel (Mo. Bui. Com. Sort. Cat, 6 (1917), No, 2, pp. 
39-41 ).—Some data are given on experiments conducted by the author in co¬ 
operation with F. F. Chase in a lemon storage and packing house at Corona, 
Gal., during the 3-year period, 1914^-1916. 

In an experimental curing of a roomful of lemons vrith the room maintained 
for four weeks at about 90® F. and about 90 per cent relative humiditj' more 
than 90 per cent of the cut stems of the fruits calloused over perfectly in the 
same manner that cuttings callous over under favorable conditions. Further 
experiments showed that the development of the calloused condition depended 
largely upon the maintenance of a uniform condition of relative humidity. 
Callous developed more rapidly at a high temperature, such as 95°, than at a 
low temperature, such as 60®. With the daily humidity fluctuating from 
50 per cent to 95 per cent very little development of callous was observed. 

With uniformly high relative humidity of about 90 per cent comparatively 
little loss of weight in the fruits was observed irrespective of the temperature 
during the storage. The lemons also developed a smoother texture, lighter 
color, and better commercial appearance than where a condition of low relative 
humidity, e. g., 70 per cent, was maintained, or where the relative humidity 
fluctuated considerably during the storage. 

On August 4, 1916, a box of hard, ripe Bartlett pears was placed with the 
lemons in one of the curing rooms, where temperature and humidity records 
were taken for 30 days. At the same time a similar lot of pears was placed in a 
family storage room without regard to temperature or humidity. The pears 
in the family storage room turned yellow and ripened perfectly by August 10, 
whereas the pea^^s in the lemon room remained hard and green until the end 
of the experiment on September 3. At the beginning of the experiment these 
pears were exposed to a temperature as low as 83°. For the most part after 
this date the temperature was very high, reaching 100° on August 27, The 
relative humidity was uniformly high, being 96 per cent on August 17 and 
ranging from 85 to 96 per cent bet'ween August 5 and August 21. The humidity 
was below 80 per cent only nine days out of the period. Sample pears removed 
from the lemon room from time to time ripened wdthin six or seven days from 
the date of withdrawal. 

In lieu of further observations no definite explanation is offered why the 
pears were held for 30 clays at the high temperatures recorded without ripening 
or deteriorating. The investigators believe, however, that the condition of 
high relative humidity was a controlling factor in retarding ripening. 

Statistics of fruits in principal countries, H. D. Rudoiman (U. 8, Dept. 
Agr. But 48S (1917), pp. 40 ),—brief statistical survey of production, exports, 
and imports of fruits for the United States and other Important producing, 
exporting, and consuming countries. The data given are based upon figures 
taken' from official sources, usually from publications of the countries treated. 

Minnesota State Erait-Breeding Earm in 1916, 0. Habalson (Iftm 
4S (1917), No, 2, pp. 4^-55, pi i, figs. 2). —^A brief progress report 'On breeding 
'work' with apples, strawberries, raspberries, grapes, plums, and cherries, with' 
disciwMon foMowing, 
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Eeport on investigations of tlie botanical laboratory of tlie Imperial 
Mikitsky Orchard in 191B {Zap. Imp. Nihitsh. Sada [fAltaJ, Wo. 6 (1914)^ pp. 
183-200, pis. 5).-“Experiments in crossbreeding with peaches, appies, pears, 
and grapes are reported, 

Bsperlments in the production of parthenocarpic apples and pears by pre¬ 
venting pollination were for the most part negative, only one apple and four 
pears being secured. Experiments in ringing fruit branches resulted In a rapid 
dying off of the branches and consequent loss of fruit. A study of the influence 
of seeds of the apple on the development of the pericarp showed a close rela- 
tion between seeds and pericap development. The greater the number of seed 
the greater was their influence on the pericap. 

Apple growing (Mass. lBd.J Agr. Bui. 2, 5. ed., rev. (1916), pp. 258, pis. 25, 
figs. SI). —Some of the articles in the previous edition of this bulletin (E. S. 

E., BO, p, 739) have been superseded by new ones and a number of other new 
articles relating to apple growing have been added. The subject matter as a 
whole has been revised where deemed necessary. 

The apple in Canada, its cultivation and improvement, W. T. Magoxjn 
(Canada Ewpt. Farms Btil. 80 (1916), pp. 1S6, figs. 25). —This bulletin records 
the results of experimental work with the apple at the Central Experimental 
Farm and branch farms and stations of Canada, and gives information relative 
to best methods of propagating apples, varieties recommended, and the planting 
and care of orchards. The experimental data recorded deal largely with investi¬ 
gations with seedling and cross-bred apples, yields of individual trees of the 
same varieties, the closely planted Wealthy apple orchard, and other work 
previously reported on from time to time (E. S, B., 33, p. 236). 

’ Harvesting, packing, and marketing the apple crop, A. F. Masoh (Pem. 
Biate Col, Ext. Cite. 50 (1916), pp. 44^ figs. 34).—popular treatise on the siibjiif# 
Ject,. including illustrated descriptions of various types of grading'and 
machinery, 

Sending apples by parcel post, P. Thateb (Mo. But. Ohio Sta., 1 
12, pp. figs. 6). —An account of the station's experience in¬ 

apples by parcel post during the past three years. The styles of 
used are illustrated and described and the results of shipping tests tC 
year are gi^-^en. ^ 

' The results in general show that apples when not too ripe and "whi ^ 
packed will carry to almost any distance with little or no injury. Foi|*’ 
'/distances, as within the second postal zone, and for small quantities parc^ , 

. is much cheaper than express. For large quantities or greater distances f® 
.rates are cheaper. To insure profit packages must be put up In quantitle^^ 
advance of orders, ' v 

The native pears of Horth Africa, L. Tbabut (BuI. Bta. Forest. 

Afrigm, 1 (1916), Wo. 4f PP- 115-^120, pis. 4, figs. 3 ).—Observations on thegeb- 
graphic distribution of pears native to North Africa. 

Problems and opportunities in the fig industry, J. E. Coit (Cal. Citrogr., 

£ (1911), Wo. 5, pp. 6, 7, figs. 3).—An outline of some of the problems,in fig 
culture under investigation by the California Experiment Station. 

Statistics on the production of grapes in 1916 (Estadisiica- de la ProdMC(Mn 
'fiticola m el Am 1916. Madrid: Gont., 1917, pp. 6). —^The usual statistical re¬ 
port OB the production of grapes and wine in various regions and Provinces 
of Spain (B, S. R., 35, p, 744) during the year 1916, Including comparative data 
for the five years commencing in 1912. 

" T»pical pomology. —A new field for horticulturists, W. .Pobewoe, (Ufdv. 
GU. Imr. Agr., 3 (1M6), Wo. 6, pp. BBl-228, figs. Popular suggestions are 


each 
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given relative to the possibilities of improving various troptoal fruits and metti- 
ods of growing them. 

Tlie navel orange of BaMa; witE notes on some little-known Brazilian 
fruits, P. H. Dossett, A. D. Shamel, and W, Popenoe (V, 8. Dept. Agr. Bui 
^5 {1911), pp. S5, pis. 2J}, fig- ^)-— addition to an account of the origin, Ms- 
tory, and culture of the navel orange of Bahia, together with the introduction 
of the Washington navel orange of Bahia into the tlnited States, notes are 
given on other citrus fruits and miscellaneous fruits grown at BaMa, citrus 
fruits and other fruits growing in the region around Rio de Janeiro, and fruits 
of the highlands and semiarid regions of Minas Geraes and Bahia. Compara¬ 
tive analyses of navel oranges grown at Riverside, Cal., and at Bahia, Brazil, 
made by H. C. Gore, are included. 

The use of commercial fertilizers, J. F. Beeazeale {Cal, Citrogr., 2 {1911}, 
Nih 5 , pp. 4i J)*—A popular discussion of some of the fundamentals of fertilizer 
practice, wuth special reference to citrus groves. 

The pomegranate, R. W. Hodgson (California Sta. Bui. 216 (1911), pp. MS- 
192, figs. 15). —An account of the pomegranate with reference to its range of 
culture in the United States, history, botany, horticultural varieties, climatic 
reaiiirements, propagation, soils, orchard management, yields, returns, uses, dis¬ 
eases, insect pests, and other troubles. 

Planting pecans, budding, grafting, and transplanting pecan trees, J. A. 
Evans {Tex. Agr. Col Ext. Serv. Bui. B-85 {1911), pp. 82, figs. 8). —Practical 
instructions on budding, grafting, planting, and transplanting pecans are given, 
including information relative to varieties adapted to different sections of the 
State. 

Profitable herb growing and collecting, Ada B, Teetgen (London: Country 
Life, 1916, pp. XI-{-180, figs. 16). —A compilation of information gleaned from 
publications issued by departments of agriculture in different countries concern¬ 
ing the culture, yield, profitable marketing, and kinds of medicinal plants and 
herbs. , 

Observations and experiments in poppy culture and the production of 
opium in the Province of Valladolid, Spain, 0. Benaiges de Aeis (Bol. Agr, 
T4e. y Econ., 9 (1917), Mo. 91, pp. 55-68). —^Notes on poppy and opium produc¬ 
tion in general, including experimental results obtained on the Valladolid Farm. 

The dahlia, L. K. Peacock {Berlin, N. J .: Peacock Dahlia Farms {1911], 5. 
ed., pp. 80 , pi. 1, figs. 62). —^A practical treatise on the habits, characteristics, 
cultivation, and history of the dahlia, including also descriptive lists of 
varieties. 

Parks: Their design, equipment, and use, G. Buenap {PMIadelpMa and 
Lmidon: J. B. Lippineott Co., 1916, pp. S28, pi. 1, figs. 161 ),—A treatise on the 
principles of park design, comprising as a whole a guide for town and city 
officials intrusted with the development and maintenance of parks, a reference 
work for landscape architects and superintendents in designing parks, and a 
general work 'for the enlightenment of the public. The principles of design 
are here illustrated by photographs of parks in various cities and countries. 

The successive chapters discuss park design in city planning, bringing up a 
park, the way it should go, principles of park design, “ passing-through ” parks, 
neighborhood parks, recreation parks, playgrounds in parks,, effigies and monu¬ 
ments in parks, architecture in parks, decorative use of water, planting design' 
of parks, park administration in relation to planting design, seats in public 
parks, disposition of flowers in parks, and park utilities. 

The food garden, IV. F. Rowles (London: Eeadleg Bros, pp. 52*4 

pto.'SS, figs. 50 ). — A manual on the culture and conservation of fruits and vege¬ 
tables, with special reference to the home garden and greenhouse. 
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Prom garden to pantry, Nellie R. de Lissa (Londm: Simphln, Marshall^ 
HamMto7i, Kent t§ (Jo., Ltd. [1916), pp, 110). —A small practical treatise on tlie 
culture, harvesting, and home conservation of vegetables and fruits. 

Vegetable growing, J. G. Boyle {Philadelphia and New York: Lea d FeUger, 
191*7, pp. IX+llSSO, figs. 154).—N text-book and treatise on the principles and 
practice of vegetable growing, with special reference to the home garden. 

Report of the burean of insecticides and fungicides for the year 1915, 
S. K. Johnson et al. [Columbus, Ohio: State, 1916, pp. 87). —This report con¬ 
tains tabulated analyses of insecticides and fungicides inspected under the 
Ohio insecticide and fungicide law in 1915, together with short articles relating 
to inspection work, the text of the Ohio insecticide and fungicide law, and a 
fruit-growers’ spray calendar. 


EOHESTRY. 

Forest terminology (Jour. Forestru, 15 {1917), No. 1, pp. 6S~101 ).—A list 
of terms in forestry compiled by a committee of the Society of American 
Foresters, together with a statement of principles guiding the committee in 
choosing terms. A number of the terms appearing in Bulletin 61 of the 
Forest Service of the U. S. Department of Agriculture (E. S. R., 17, p. STS) 
have been ruled out in the present list as either ill chosen or not necessary. 

The situation, B. E. Pernow {Jour. Forestry, 15 (1917), No. 1, pp. 8-14). — 
A review of progress made in forestry in the United States as a policy, science, 
and art during the past SO years. 

Sixth biennial report of the state forester of the State of' California, G. M. 
Homans {Bim. Rpt. State Forester Cal., 6 {1915-16), pp. 56, figs. 17). —^A're¬ 
port of activities during the biennial period 1915-16, including information 
relative to forest fire protection work by private, state, and federal agencies; 
city tree-planting work and legislation for its promotion; data on private euca¬ 
lyptus plantations; and recommended legislation. 

A short paper on Summer Homes on the National Forests, by 0. DuBois, is 
also Ineliided. 

Biennial report of the forestry commission, for the years 1915«-16, W, Ih 
Brown et al. {Bmi. Rpt. Forestry Com. N. E., 1915-16, pp. 171. pis. 19).—A 
report for the biennial period 1915-16 giving a synopsis of the growth and 
present status of the state forestry work and reviewing recent progress along 
tlie following lines: The forest-fire service; reforestation; operations on the 
national, state, and municipal forests in New Hampshire; and educational and 
special projects. The state forest lawS' and data on the fire-service orgaiiissa- 
tiou are appended. 

Division of forestry and parks, P. B. Moody (Bien. Rpt. State •ComertK 
Com. 1915-16, pp. 69-138, figs. 28). —A report of activities for the biennial 
period 1915-16 relative to forest protection, work on the state parks, forest¬ 
planting operations, and assistance rendered to private owners. The text is 
given of the forest-fire plan for protection of headwaters of the Wisconsin and 
Chippewa rivers, as developed by the Wisccmsin Conservation Commission in 
cooperation with the Federal Government and others, together -with papers by 
O. L. Harrington on State Forest Nurseries and on the Extent, Value, and Use 
of Wisconsin Woocilots. It contains the decision of the Supreme Court of 
Wisconsin restricting land purchases for extending the State Forest' Reserve, 
and .reviews the forest fire protection work. 

Continuous forest production of privately owned timber lands as a solu- 
^ ttem of the economic difficulties of the lumber industry, B. F. Kirkland 
C/ oiir. Forestry, 15 (1917), No. 1, pp. 15-64). —In this paper the author reviews 
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existing conditions affecting tlie lumber industry, with special reference to 
destructive competition; presents data to justify forestry as a permanent busi¬ 
ness proposition; and emphasizes the importance of organized control, whether 
by public or private agencies. Snggestions are given relative to metiiods of con¬ 
trolling the lumber industry. 

Earm woodlot timber: Its uses and principal markets, G. N. Lamb {Purdue 
Unip, Dept Agr, Ewt. Bui, SI (1916) y pp, 24, figs. 2 ).—An account of the native 
commercial species, their uses, specifications, market prices, and important 
markets for woodlot products. The subject matter is based on a study of 
Indiana woodlots conducted by the Forest Service of the U. S. Department of 
Agriculture in cooperation with the Department of Agricultural Extension of 
Purdue University. 

Trees planted by new machine replace railway snow fences, H. Smith 
(Engvn, Wews, 77 (1917), No, 11, pp, 4B2, 4S$, figs. 4).—Planting plans used In 
forming windbreaks in place of snow fences along the Minneapolis, St. Paul, 
and Sault Ste. Marie Railway are given. A tree-planting machine successfully 
used in this work is illustrated and described. 

The Christmas tree industry, E. Seceest (Mo. But Ohio Bta., 1 (1916), No, 
12, pp. S71-^4i fid- 1)- —Popular suggestions are given relative to the planting, 
care, and marketing of Christmas trees. 

The greenheart of commerce, O. D. IMell (Amer. Forestry, 22 (1916), No, 
269, pp. 2S8-291, figs. 6). —^A popular account of the greenheart tree (Nectmdro 
roMwi), of the Guianas and Venezuela, relative to its distinguishing charac¬ 
teristics, exploitation, mechanical properties, and commercial importance. 

Trae mahogany, 0. D. Melt. (U. 8. Dept. Agr. But 474 (1917), pp, 24, pls. 
8, figs. 4)- —^An account of the true mahogany (Bioietenia spp.) with reference 
to its common names, geographical distribution, general characteristics of the 
wood, characteristics of the wood from different regions, market value, uses 
and supply, importations to the United States, methods of logging and trans¬ 
portation, botanical characteristics, and minute characters of the wood. The 
author concludes with a list of cabinet woods from various countries which 
resemble true mahogany in one or more characters and are frequently mar¬ 
keted as mahogany. 

Contribution to the knowledge of red quebrachO', J.*B. Galabza (Trob, 
Inst, Bot. y Warmacot, Buefws Aires, No. 82 (1915), pp. 69, pU. 2, figs. SI).— 
An account of the red quebracho (Schimpsis spp.), with reference to its 
botany, histology, geographic distribution, exploitation of lumber and tannin 
extract, physical and chemical properties, commerce, and uses. Data on 
meehanlcal tests of the wood are given and the strength values compared with 
various other Argentine woods. Analytical data are also given showing the 
tannin content of numerous samples, 

A bibliography of cited literature is appended. 

Lumbering in the sugar and yellow pine region of California, S. Beeby 
(U. 8. Dept. Agr. But 446 (1917), pp. 99, pis. 14, fig, i)."“The introductory 
part of tills bulletin gives a general account of the region, the forest, types of 
operations, labor, camps, and factors affecting the cut. Part 2 treats in detail 
of logging operations, including the preparing of logs for transport, the various 
stages of transportation, and woods supervision. Part 3 discusses the manu¬ 
facture of lumber, and part 4 deals with general cost factors, consideration 
being given to overhead charges, depreciation, and the costs of typical opera¬ 
tions, ' 

; Au' annotated list of the forest trees of the Hawaiian archipelago, V. 
MacOaughet (But Torrey Bot. Oluh, 44 (1817), No, 8, pp. 14^-157).—A check 
list to the Hawaiian arborescent flora. 
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Britisli-grown timber and timber trees, A. D. Webster {London: Willimn 
Rider t6 Son, Ltd., 1916, pp. XII+164, pis. 41 , flg. 1). —A concise description of 
each species, togetlier with notes as to their value for ornamental and economic 
planting, including an account of the soils suited to their cultivation, the uses 
to which the timber is applied, the current value of the wood, etc*. 

BISEASES OF PMITS. 

[Report of the reseai'ch assistant in plant pathology], G. H. Coons {Michi¬ 
gan 8ta. Rpt. 1916, pp. 265-~274)> —The author describes the wirloiis lines of 
work in progress during the year, particular attention having been paid to the 
cause and control of a certain limb and twig disease of the apple. The disease 
in question was found to be due to Plenodamiis fuscomaculans, and preliminary 
accounts of some of the phases of the investigation have already been given 
(E. S. R., S4, p. 647; 35, p. 653) in connection with investigations carried on 
under the author’s direction. 

Considerable advance has been made in the study of bean diseases and their 
control, and while preventive treatment by hot water or chemltmls 1ms given 
little promise for the control of bean antliracnose and blight, it has been found 
possible by the planting of resistant varieties to escape serious losses. In con¬ 
nection with this investigation, the feasibility of growing beans for seed pur¬ 
poses in western regions * w-here blight does not exist has been demonstrated. 

Some notes are given on investigations of potato diseases, particularly a 
wilt due to Fusarium, the efficiency of some forms of sterilization of soil in 
connection with the growing of celery* and miscellaneous pests of potatoes, 
grain, and vegetables. Among the vegetable diseases reported upon is a fruit rot 
of tomato, from which a yellow bacterial organism has been isolated that seems 
to differ from Bacterium mieMgancnse, especially in the fact that no wilting of 
the stem occurs. 

[Plant diseases, in IJganda, 1915], R. Fyffe (Awl Rpt. Bot., Forestrij and 
Bek Dept. Ugamlu, 1915, pp. 5, 6). —^It is stated that Para rubber trees suffered 
considerably during the year from attacks on the roots by Fornes semitostns 
and Hymenoclimte mx-m. The fm*nier is found to propagate itself only by 
means of myeelium. ,Both are controlled by trenches isolating affected areas, 
by sprinkling lime around affected trees, and by exposing the roots to the sun's 
rays. 

A few pods of cacao {Tlieohrmna cacao) affected vrith brown rot iPkptoph- 
^ thorn fuberi) were burnt, this being considered to be the best means for coii- 
' trol of the disease. 

Costa Rica coffee plants were found to be susceptible to Hemileia mstatrut 
m are any of the other varieties of coffee cultivated In this country* A variety 
' of coffee grown from seed obtained from the Sese Islands appears to be the 
most resistant yet tried, except perhaps a single old tree of Oofjea Uherlca said 
to be very robust but of slow growth. 

Phytopathological work in the Tropics, J. K. Johnston (Phutopathologpr 
6 {1916), Ao. 5 , pp. 381-386 ).— ^Attention is called to tlie necessity uf phyto- 
pathologtcal studies in the Tropics, and some of the work in progress Is briefly 
desoribeil A plan is outlined for a greater amount of cooperation in investiga- 
" tions and a better coordination of'efforts for the control of plant,diseases in 
the American Tropics, 

Facultative heteroecism of Peridermium harknessii and Cronartium. quer- 
; dis, F, D. Pbomme {Phytopailwlogy, 6 (1016), No. 5, pp. 411, The author 

'''criticizes, the conclusion of Meineeke (E. S. R., 86, p. 454) regarding facultative 
, heteroeensm i» these two rusts and states that the cases'cited do not meet the 
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requirement? wliidi would establish this claim. The al)ility of rusts to 
exist in the alKsenee of an alternate host plant is indicated, but this alone does 
not constitute aiitecism nor facultative hetercecism. 

Studies of the g'enus Phytophthora, J. Rosenbaum (U. S. Dept, Agr,, Jour. 
Agr. Research, 8 (19J7), No. 7, pp. 23J~276, pis. 7, figs. 13; Proc. Nat. Acad. 
Set., 3 (1917), No. 3, pp. 1,59-lOS ).—Based on cultural and other studies of 11 
of the 13 described species of Phytophthora, a tentative key is presented for 
the Icientification of the species. 

Mechanism of tumor growth in crown gall, E. P. Smith (U. S. Dept. Agr., 
Jour. Agr. Research, S {1917), No. 5, pp. 165-188, pis. 62). —A detailed account 
is given of experiments previously reported (E. S. R., 36, p. 46). ^dth sugges¬ 
tions as to wliat is believed to be the proximate cause of the a]3noriiial cell 
proliferation in crown gall. The experiments described are considered to have 
an important bearing not only on the production of crown gall and other 
tumors in id ants but also on the origin of animal tumors. 

. The author believes that in the local osmotic action (possibly, in some stages, 
chemical action also) of various substances thrown into cells and diffusing 
from them in all directions, as the result of the metabolism of a feeble intra¬ 
cellular parasite or symbiont together with the resultant counter movements 
of water and food supply, there is, in crown gall at least and presumptively 
also in animal neoplasms, an explanation of tumor growth. 

Intoxicating bread, N. A. Nau:mov (21 in. ZcmI. [Eiissia], Trudy Buiro Mikol. 
i Fiiopatol., Uchen. Kom., No. 12 (1916), pp. 216, pis. S, fig. 1 ).— Tins pubiica- 
tioii represents a further progress report of work on the disease of grain 
called “ drunk bread ” (E. S. R., 35, p. 845). 

The author has made extensive studies of this disease, especially the relation 
of the causal organisms to the hosts, their biologj-, and possible control meas¬ 
ures. It is definitely stated that this trouble of cereals is due to the activities 
of two species of Pusariiim, F. roseum and F. subulatum, which attack rye, 
wheat, oats, and barley, not infrequently in quite alaiuiiing proportions, as much 
as SB per cent of infection having been observed on barley In 1912. Infected 
seeil and infected soli are the chief sources of the disease, while humidity and 
high temperature are the main factors in the spread of the epidemic. Diseased 
seed is recognized by the presence of the fungus mycelium in the grains. Posi¬ 
tive results were obtained in artificial inoculations of soil, seedlings, and 
heads with conidia and ascospores and also in artificial inociilations of soil 
and shoots with the mycelium. 

If the infected grain Is stored under ordinary conditions for a period of 
three years, the mycelium completely loses Its vitality. Dry heat for 24 hours 
at 660. (150.8® P.) for rye and at 60® for wheat, oats, and barley, while with¬ 
out effect on the vitality of the seed, kills or at least greatly weakens the 
fungus mycelium imbedded in the grains. Other control measures recom¬ 
mended are seed selection, general sanitation, and proper crop rotation. Soak¬ 
ing of the affected seed in various fungicides was not found to be efficient, 
except when the spores or the mycelium of the parasites were present on the 
surface of the grains. 

Olume rust of wheat, P, Beethault (Jour. Agr. Prat., n. ser., 29 (1916), 
Wo. 15, pp. 256, 257).-—An unusually severe outbreak of glume rust on wheat 
is noted as causing much loss to the crop of 1916, Several known cereal rust 
fungi, their modes of propagation, and protection therefrom are discussed. 

Crown gall of alfalfa in Prance, G. Abnauu (Jour. Agr. Prat,' n. ser., 29 
(1916), Wo. 17, pp. 291, 292, fig. 1). —A description is given of alfalfa crown 
gall and the inode of development and propagation of the causal fungus 
(Urophlgctis alfalfw), with a short account of the appearance of this disease 
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in various conutries since it was first noted by Lagerlieim near Latacnnga, 
Ecuador* There is added a discussion of related species and of diseases, more 
or less similar, of other plants. 

Diseases of asparagus and of melon, G. Aenaud (Am. Bern, Epiphyties, 
Mem. et Map., 2 (IBIS), pp. 27S~284i fiffs- 9). —The author reports a study on the 
fungus causing a disease of young asparagus plants, described as Melamspora 
aspamffi n. sp., also on a disease of melon. The conidial form of the latter, 
previously described under several other names, is supposed to belong to the 
genus Fusarium, the perfect stage of which may be a Melanospora found in 
connection therewith. 

Eungus and bacterial diseases of clover, A. A. flcHEVSKiS (Jaczewski) 
(Ifiw. [Russia]^ Bmro Mikol, i Fitopatok^ Uehen, Korn. 1916, pp. 

64, figs. 25). —The author gives a list and descriptions of about SO distinct 
diseases affecting the clover plant in E-ussia. 

The majority of these are more or less known in the United States but 
special attention is called to tw^o parasitic diseases, namely, a crown rot due to 
Eusarium^ trifoUi n. sp., and a blossom mold caused by CEdocephalum (Botrytis) 
u-ntfwpMlum n. sp. The mycelium of the latter parasite penetrates the seeds, 
thus carrying the disease from year to year and making its control difficult. 

The blossom mold canker (Bclerotinia trifoUorum) and anthracnose (Glm- 
sporium muUvorwm) are considered the most serious troubles of clover and are 
widely distributed throughout the country. Rusts and leaf spots, although 
quite prevalent, do not cause material damage. Control measures, general as 
well as specific to individual diseases, are briefly mentioned. A list of 28 
saprophytes, frequently associated with the diseased tissues, is appended, ■ in 
order to assist observers in recognizing the primary cause of the trouble. 

A new disease of the flowers of red clover and its relation to seed produc¬ 
tion, A. S. Bondabtsev (Bonbaezew) (Zap. Bta. Isp. B'tbm. Imp. Bot. Bad. (Ami. 
Bmmiprufi Anst. K. Bot. dart. Peter Grosse^i), 2 (1914), Afo. 3, pp. 23, pis. S, 
figs. 6). —The author reports on a fungus attack on the flowers of the red 
clover. The cause of the trouble is said to he Botrytis anthophila n. sp. The 
mycelium permeates the entire plant, growing interceliularly, and it produces 
its conidia in the anthers of the flowers, causing abnormal pollen grains of low 
germinative power. The mycelium has also been found wdthin the seed coats, 
indicating that the disease may be seed-borne. Infected plants produce less 
seed than normal ones, and Its specific weight is somewhat lower, but the ger¬ 
mination of diseased seed was higher than that of sound seed. The forage 
production of the plants w^as not found to be influenced by the fungus. 

A technical description of the fungus is given. 

Belation of soil temperature to infection of flax by Eusarium Hid, W, H. 
Tibbaur (Pliytopathologp, 6 (1916), No. 5 , pp. 4^2, 416). — In connection with 
an experimental study of flax wilt, the author has determined that the critical 
temperature for infection of flax by F. Uni is about 15 to 16° C. (59 to 
' 66.8“ F.). ' 

TBeport of the assistant in plant pathology], J. H. BIuncie (Michigan Bta. 

' Bpt. 191$, pp. ^6, 277).—^A brief account is given of work carried on by the 
" amllior on control measures for anthracnose and blight of beans. Attention is also 
called to a stem disease of beans that has caused serious damage to the crop. 

:, \ The stem Is attacked at the first node, the plant is girdled, and it usually breaks 
'V over when the beans are about half mature. This disease is receiving further 
study. ^ ' ; 

Celery leaf spot (Gard. Ohrmi., $. ser., 60 (1916), Wo. 1556, p. IM).—In a 
;„»a,aiiiiary of results of recent experimentation regarding the prevention and 
control 'Of leaf spot of celery, which is said to have been particularly prevalent 
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in England this year, It is stated that, while hydrogen perosid proves efficacious 
in this coiiiection, it is unstable, deteriorating if kept Corrosive siibiimate of 
0.1 per cent strength, used to soak the seed for half an hour (after softening 
for an equal period in warm water), is very successful. If infection appears on 
careful daily scrutiny during the growth of the plant, Bordeaux mixture should 
be used, after removal of the leaves most affected. As spores of the fungus 
(Septoria petroselini apii) do not survive for more than two or three years, 
seed of such age is fairly safe, if germinable. 

A collar disease of pea, F. GuiSguen Serv. Spiphyties, Mem, et 

2 (IBIS), pp, S02~309, figs. 15). —The author reports a study of a pea disease In 
the neighborhood of Paris, ascribed to a Pusarium said to have been considered 
by van Hall (E. S. E., 15, p. 875) as the conidial form of Neocosfiiospora pas- 
inf ecta piS'L He discusses the character of the lesions, the microscopic aspects 
of the fungus, its culture, and its capacity for infection. 

The reappearance of Phytophthora infestans during the growth of the 
potato plant, J. Esiksson (Compt. Rend. Acad. Sei. {Paris], 163 (1916), Bo. 4, 
pp. 97-100 ).—Giving the results of recent studies, the author states that the 
blight fungus, P, infestans, does not appear for three or four months after plant¬ 
ing, or until about the time when the blooms appear. In Sweden, the time of 
the primary outbreak in open fields may vary from the middle of July to the 
first of September, according to meteorological conditions. Moist weather 
favors the disease, which very quickly becomes general. The spots appear to 
be independent of each other. Under glass, if the tubers are planted in Janu¬ 
ary the blight may appear by the middle of April, when the plants are as fully 
developed as those in the open fields late in summer, causing some check to 
growth and some deformation of the plants. 

The changes occurring within the first day in the development of the parasitic 
organism, from the supposedly symbiotic or mycoplasmic stage, are described 
in some detail. 

A Melanconium parasitic on the tomato, W. H. Tisdale {Phytopathology, 
6 ilB16), Wo. 5, pp. S90-S94f S ).—A more detailed account is given of a 

disease of tomatoes which has been previously noted (E. S. E., 36, p. 40). 

In connection with this study, a Melanconium morphologically identical with 
the tomato parasite was found growing saprophyticaily on onions in the same 
greenhouse. The specific identity of the fungus has not been determined, but 
should the disease become of economic importance, it is expected that further 
■study of the organism would be made. 

The results of the experiments show that the fungus grows readily on tomato 
fruits when introduced through wounds, and that it is also able to attack unin¬ 
jured fruits if the moisture conditions are suitable for germinatiott and growth. 
There is said to be some indication that the disease is spread in the greenhouse 
by white flies. 

A paxasitic saccharomycete of the tomato, A. Schneidee {Phytopathology, 
6 {1916), Wo. 5, pp. 39S'-$99, figs. 4). —The author reports having isolated, from 
tomatoes obtained in a restaurant in Berkeley, Oal., an organism which proved 
to be a saccharomycetous ascomycete. The affected tomato presented a slightly 
■depressed'area of about 2 cm. in diameter and of a peculiar dull, reddish-brown 
color. The epidermal tissue was somewhat shriveled, but the hypodermai tissue 
as well as the parenchymatous tissue underneath appeared nearly normal. 

The fungus is a true^ parasite, ,as it develops in and on living tissues but will 
not develop in the presence of decay. Upon the death of the tomato tissues, 
the organism at once enters upon a very active spore formation, 

' A note on Phytophthora'infestans occurring on tomatoes, S. P. Wiltshekes 
MrUtol, Ann. Rpt. Agr, mid Eort. Research Bta., 1915, pp, 92, 93 ),— 
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fungus attacking severely tomato stems and finally the whole plant showed no 
external differences from P. infcstans on potato, but it gave only a slight degree 
of infection on potato plants, P. vnfestam from potato produced no infection on 
tomato, the foimi appropriate to which is thought to be a physiological differen¬ 
tiated strain of P. infes Ians. 

Spraying* and dusting tomatoes, F. D. Fkomme and H. E. Thomas 
Sta. Bui. 2tS (1916), pp. S-I 4 , figs. S ).—Continuing previous work (E* S. K., 
25, p. 548), the results are given of a comparative study of the efficiency of 
different spray materials and especiall5" of some fungicides applied in the dust 
form for the control of the leaf spot {Septoria lycopersici) and the late blight 
(BliytopMhora infest am) of tomatoes. The fungicides used were 4:5:50 
Bordeaux mixture, superfine sulphur to which arsenate of lead was added, 
and two proprietary fungicides. 

The results obtained show that none of the fungicides gave satisfactory con¬ 
trol of the Septoria leaf spot, only about 15 per cent increase in uninfected 
leaves being noticed for the sprayed plants over the checks infected with the 
fungus. For the late blight and fruit rot, both the liquid and dust applications 
proved effective for controlling the diseases. Sulphur applied in dry form was 
the least effective of ail the materials used. No foliage or fruit injury was pro¬ 
duced by any of the applications. 

Dusting and spraying nursery stock, V. B. Stewart {New York Cornell 
Bta. Bui. S85 pp. SS5-S81, figs. 9 ).—Preliminary investigations having 

given very successful results for the control of various leaf diseases of nursery 
stock by dusting (E, S. B., 34, p. 747), the author conducted further trials in 
1916 on a more extensive scale, in which a dust mixture comx>osed of 90 parts 
of finely ground sulphur and 10 i>nrts of powdered arsenate of lead was em¬ 
ployed in an attempt to control the leaf blotch of horse chestnut, leaf spots 
of currant, plum, cherry, and quince, apple scab, and mildew of rose. 

The results obtained show that, if properly applied, dust sprays will control 
these diseases in the nursery. The dusting method is considered slightly more 
expensive, but the applications of the dust mixture can be made in a much 
shorter time and more thoroughly than can spraying mixtures applied %vith the 
usual machines employed by nurserymen. 

A black rot of apples, G. T, Spinks { Unw . Bristol^ Ami. Rpt. Agr. and Hart. 
Research Sta-.., 1915, pp. 94-91 ))•— fn cases of rot showing different colors ap¬ 
parently corresponding purely to differences in variety of the apples affected 
with Monilia fructigena, it is ^suggested that the color relation depends upon 
the tannin content or upon the mechanical texture of the apple,- but further 
inv^tlgations on this point are in progress. 

f A spot disease of apples, B. T. P. Barker (Univ. Bristol, Ann. Bpt. Agr. and 
" jSort, ReseurcJi Sta., 1914, pp> 97-99 ).—A brief description is given of a spot 
diseksesA^^®^ winters of 1913 and 1914 as prevalent on certain varieties 

of apples grown at the institute. It is said to resemble in some ways Jonathan 
spot,and bitter pit of apples in the Fnited States. Microscopic examination, 
, '^Bhows fungus hyplife which kill neighboring cells but do not penetrate deeply. 
The identity of the causal organism has not been determined. There appears 
, to be some penetration of the cuticle by the fungus hyphoe, especially at weak 
spots. Interna! conditions do not appear favorable to the continued develop- 
, meat of the fungus. 

:SbLiigiis and other diseases-of stone fruits, Q. P. Barnell-Smith a,nd E. 
MacKinnon (xigr. Gaz. N. B. Wales, 26 (1915), Nos. 7, pp. 589-598, .pU. 81 '9, 
:Pp. 749-758f figs. 4).—Notes are given on peach leaf' curl (Emasms defor- 
' «««), brown rot {MonUm fmctigena, the conidial stage, Bclerotima fructi- 
gmm, the ascigerous stage, being unknown in Australia), rush (Pucifimia 



1917] DISEASES OE FLAHTS. 751 

prunispinosm), and peadi freckle, black spot, or scab (Oladosporium carpo^ 
pMlum), as regards their relations, behavior, and control. 

Plum diseases, B. RABA-r]& Serv. Epipliyfies, Mem, et Rap., 2 (IBIS), 

pp. —^TMs is a brief account of observations regarding brown rot 

(MonUia cinerea) of plum, which was followed hy iilum pockets {Exoasms 
pnini), resulting in serious loss in the neighborhood of Agen. 

Comparative tests with fungicides against grape downy mildew, G. Oabuso 
(A ffi R. Acmd. Econ. Ayr, Georg. Firense, 5. ser., 12 (1015), No, 2, pp. 150- 
155}.—Tests carried out during the months of Alay to July, 1914, as described 
in connection with rainfall, are said to show that about the same protection 
against grape downy mildew is given by nine sprayings with a 1 to 1.5 per cent 
preparation of a copper product, recommended by the electrical and electro¬ 
chemical society of Caffaro, as by the same number of sprayings with a 0.5 to 
1 per cent Bordeaux: mixture. 

Second series of comparative tests with fungicides against grape downy 
mildew, G. Caruso (Atti R. Accad. Econ. Ayr. Georg. Fireme, 5. ser., IS 
(1916), No, 2, pp. 47-55). —The work above noted xvas continued in 1915, the 
frequency and abundance of precipitation nece>ssitatmg 10 treatments extending 
from May 12 to August 11. A degree of superiority of Bordeaux mixtui*e at 
0.5 to 1 per cent over the competing compound at concentrations lower than 
1 to 1.5 per cent was again demonstrated. 

• A bacterial disease of the gooseberry, B. T. P. Barker and O. Grove ( Unw. 
Bristol, Ann. Rpt. Agr. and Hotd. Research Sfa>., 1915, pp. ,97-,9^?).—Specimens 
of gooseberry bushes diseased in a peculiar manner were found to contain an 
organism apparently Identical with that described in connection with a disease 
of pear (E. S. R., 33, p. 148). The outbreaks may be conditioned by such 
factors as the influence of weather on susceptibility. 

A new remedy for American gooseberry mildew, I. E. Babbabix (Reprint 
from Zap. Simferopol Otd. Imp. Boss. Obshch. Sadov., No. 157 (1915), pp. 10 }.— 
The author has continued his studies (E. S. B., 34, p. S42) of arsenical com¬ 
pounds as fungicides. The results of held spraying experiments with sodium 
arsenate in 1915 fully corroborated tlie positive evidence previously secured In 
laboratory stuclies. Four applications of this compound, one before, three after 
the blossoming period, with intervals of from 10 to 20 days, held in check the 
gooseberry mildew (SpJmrathecfi mors-tivcv). 

The author recommends making the spraying solution not stronger than 1 gm. 
of sodium arsenate to 3 liters of water, and solutions of 0.5 to 0.75 gm. in the 
same amount of 'water are considered preferable. There seems to be very 
little danger of burning tlie leaves of the gooseberry plant. As this danger is 
quite serious in case of some other plants, the use of sodium arsenate for these 
is not recommended until definite methods are discovered to prevent burning 
of the leaves. 

Studies on diseases of mulberry in 1913, G. Aekaub and G. SscEfiTAiN 
(Ann. Seri}, Epiphyties, Mem. et Rap.. 2 (WIS), pp. 2SS-265, figs. 19). —^This 
Is a report of studies regarding mulberry gummosls (Baeterium mort), leaf rust 
(Cylkidrosporinm niori), dieback (Nectria cimuibarina), sderotiiiin disease 
(Sclerotmia Ubertiana], a root disease showing symptoms analogous with those' 
of the root rot due to Armillajia melJea (which is also described as destructive), 
and a dropsy or gummosis of the trunk sometimes showing concretions of oxalate 
of lime crystals, along with other factors influencing diseases of mulberry. 

Canker ” and “ dieback disease of mulberry, E. S. Salmon and H. 
WoBMALD (Gard. Chron., S. ser., 80 (1916), No, 1548, pp. 95, 96, figs. f).™-AAe- 
'scription is given of a dieback of mulberry twigs due to their being partly'or 
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wliolly ringed by a fungus which is said to be Fusarium laterltmfn, Xhis has 
been hitherto regarded as a harmless saprophyte. 

Eelworm in daffodils, A. J. Buss {Gard, Ghron,, S. sen, 60 (1916), No. 1547, 
pp, 8$j 84 ).—The author cites experiences which are thought to Justify the 
belief that the disease of narcissus bulbs attributed by Massee to Fusarium 
hulUge^vmi (B. S. B., SO, p. 354) is really due, at least in large part, to the 
nematode Tylmchm devastatf'w. He advises the use of a light, sandy soil 
known to be free from nematodes, good cultivation and drainage, avoidance of 
farmyard manures, careful examination of bulbs before setting, careful handling, 
shallow planting, and removal of all suspected bulbs. 

Leaf spot rot of pond lilies caused by Helicosporium nympbrnariim, F, V. 
Rand {U, Dept. Agr.^ Jour. Agr. Research, 8 {1917), No. 6, pp. 219-^82, pis.. 
4).—^An account is given of an irregular spotting and decaying of leaves of 
pond lilies, which was first noticed in the spring of 1913. The causal organism 
has been isolated and its pathogenicity demonstrated by successful inocula¬ 
tion into 9 species of Nymphma. The fungus is described as a new species under 
the name H. ngmplmarum. 

Spraying experiments with ordinary Bordeaux mixture and soda Bordeaux 
mixture have been conducted with successful results on a commercial scale. 

Studies on chestnut tree diseases, V. Ducomet {Ann. Serv. Epipliyties, Mem. 
et Rap., 2 (1918), pp. 101-108, figs. $). —^Discussing the geographical distribu¬ 
tion and extension of the disease called back canker, Its causation, and pro¬ 
tective measures, the author expresses doubt as to its being caused exclusively 
by Melanconis modonia (M. pemMosa) and its Coryneum form, as a disease 
apparently comparable is associated with Gytodiplospora castanem. 

Treatment of the soil by disinfecting it with carbon hlsulphid and by the 
dition of chemical fertilizers failed to check the progress of the disease, but 
cutting away the ’diseased upper portion of a tree infected with Coryneum ap¬ 
parently stopped its progress. It is thought that Melanconis is not primarily 
the causative parasite. Of the Japanese varieties showing resistance to black 
canker, two proved to be susceptible, though in different degrees, to oak tree 
Oidlum.' 

Black canker of chestnut and the restoration of the chestnut, A. Pbunet 
(Amt. Serv. Epiphyties, Mem. et Rap., 2 {IBIS), pp. 67-100, figs. 5; aM. in 
Alpe lltaly}, 2. sen, 8 (1916), No. 6, pp. 168-177, fig. 1). —^The author gives an 
account of the parasitic character and the effects of black canker, ink disease, 
or black root of chestnut. This has been known in northern Italy since 1842 
and since noted throughout a large part of Mediterranean Europe and as far 
'West as the ,Azores, but probably not in Asia Minor or Africa. The author 
discusses the attempts made to restock areas where the cliestniits have been 
destroyed, by use of the common chestnut and of Asiatic (particularly Japa¬ 
nese) , species which appear more or less resistant to this disease; also by the 
use for stocks of other trees r^istant to black canker. 

A method to induce sporulation in cultures of Botryosph»ria beren- 
geriana, J. Matz { Phytopathology, 6 (1916), No. S, pp. SS7-S89, fig. 1).—Tlw 
' author states that B. herengertmia seldom forms spores in ordinary cultures. It 
was discovered that by sterilizing and inoculating pieces of pecan twigs^ and 
wvering these with paraffin after Inoculation pycnidia containing pycnospores 
'/were readily produced. 

' Bhacidium infestans, on western conifers, J. B.'Wnm ABhyiopathalogy, 6 
' ' (1916}, No. S, pp. 418, 414)-—The author reports the occurrence'of P. inf estans 
'On Ahies granMis, A. lasioearpa, A. comolor, and PsetidoUnga taxifolia, and* 
'States'timt in'the Western Hemisphere'it seems to occur chiefly between the 
fortieth and forty-fifth degree of latitude. In Sweden it is stated timt the 
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fungus rarely occurs below tbe sixtieth degree of latitude. So far the fungus 
has not been discovered in forest nurseries, but from the fact that natural 
reproductions succumb very readily to attack it is considered a possible menace 
in all nurseries where firs are grown. 

Pinus ponderosa and P. jeffreyi^ hosts for Hazoumofskya americana^ X R, 
Weie {FliytopatMUgy, 6 (1916)^ No, §, p. 4H )-— In addition to P. cmtorta 
and P. hanksimnj the author reports the above species as host plants for this 
dwarf mistletoe. 

A prelipiinary report on. the occurrence of western red rot in Pinus pon¬ 
derosa, W. H. Long (U, S. Dept. Apr. Bui. 490 {1917), pp. 8). — A more extended 
account of investigations already noted (B. S. R., S5, p. 655). 

mmmic zooLoe-Y-^EHTOMoioeY. 

Nematode parasites of mammals of the orders Bodentia, Lagomorpha, 
and Hyracoidea, M. C. Hale (Proc. U. 8, Nat. Mus., 50 {1916), pp. 1-258, pi. i, 
figs. 290). —This systematic work includes descriptions of 2 superfamilies, 5 
subfamilies, 1 tribe, 8 genera, and 11 species new to science. A list of hosts 
and their parasites, a bibliography of 16 pages, and a complete index are 
Included. 

Diagnosis of plague in rats, G. L. Williams {Pul}. Sealth Rpts. [17. 

SI (1916), No. SS, pp. 2199-2205). —In the presence of an epizootic of plague, 
macroscopic examination alone for the detection of rodent plague results in 
appreciable error; the microscopic examination of smears should therefore be 
employed as a supplement to the naked-eye diagnosh' 'i rodent plague when the 
epizootic declines. This error is greater toward the end of an epizootic and is 
of particular importance when eradicative measures are being employed. By 
routine examination of smears a materially important number of infected rats 
may be discovered that would otherwise pass undetected.” 

,3?ropagatioii of wild duck foods, W. L. McAtee (U. 8. Dept. Agr. Bui. 463 
(1917), pp. 40, figs. d5).—This bulletin supersedes Biological Survey Circular 
81 and , Department Bulletin 58, previously noted (E, S. B., 25, p. 757; SO, 
p. 545). 

Beport of the entomological department, J, Tsoor {Indiam- 8ta, Rpt, 1916, 
pp. 41, 42 ).—In observations made in breeding cages and in the orchard with 
the codling moth it was found that the moths did not appear at any definite 
time but extended over a period of more than two weeks. In examinations 
made of orchards of progressive fruit growers it was found that they had prac¬ 
tically no trouble with the codling moth, thus indicating that the trouble which 
certain growers experienced was local and probably due to faulty spraying. 

An outbreak of flea beetles on corn took place in Orange CJounty and the 
southern part of Lawrence County, the corn being attacked when from 2 to 4 
in. in height 

In experiments with washing powders as insecticides it is stated that 
Peariine and Snow Boy both spread well, kill all aphids hit, and do not injure 
the plants. It Is recommended that Pearline be used at the rate of two table¬ 
spoonfuls to a pint of water and Snow Boy at the rate of one tahlespoonful to 
a pint of water. 

Beport of the south coast laboratory, B. G. Smyth {Rpt Bd. Comrs. Agr, 
F. R,, 4 {1915), pp. 45-50). —^TMs report relates particularly to Mplogica! 
studies at Santa Eita of eight species of scarabeid beetles known to ■ injure 
,, sugar 'cane or to be found in sugar-cane fields in Porto Eico, namely, LachfUh 
stmm grande,” L. “ media,” L. “ pe^uefia,” lAgpms tumulosus, Btmiegm 
iUmms, B, qmdrifoveaPm, Dpsmmtus trmhyppgm, and B. M-rMtus. The com-' 
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plete life histories of the eight species have been worked out from egg to adult, 
and a tabular summary is given of the average time In days and the maximum 
and minimum periods for each stage of the beetles. 

It was foTinci during the year that two distinct varieties of Lacluiosierm 
“ grande ” and of E, “ media ” occur on the island. It is said to be necessary to 
fumigate the holds of the boats bringing cane from the Dominican Republic, 
due to the fact that in that Republic the leaves of the cane are eaten by the 
caterpillar of a butterfly {CaUsto archehates) , which is a source of severe 
injury to the plant. 

[Contributions from the phytopathological service at Wageningen] 
(IleSed. Plit/topatX Diemt Wageningen, 1916, Nos. 1, pp. 14, pis. S; 2, pp. 14 , 
pis. S; S, pp. 22, pis. S) . —These papers relate, respectively, to the twig borer or 
biidworm (Incurva-ria capiteUa) of currants, the “ red worm ” {Lampronm 
ruMella) of raspberries, and the small wunter moth (GheimatoMa hrumata). 
Maps showing the distribution of these insects in the Netherlands are included. 

[Italian entomological communications] {Ann. R. Scnola Sup. Agr. Portici, 
2. ser., 12 (1914), pp. 223--258, 891-418, 4'^5-616, 655-6S2, 711-720, pis. 8 , figs. 
117). —The papers here presented that relate to economic entomology are: De¬ 
scription of a New African Goccinellid (Serangium giffardi n. sp.) (pp. 223- 
236), previously noted (E. S. R., 32, p. 453), and Investigations of an African 
Phorid (Aphioehwta (vantdna), with Particular Consideration of the External 
Anatomy of the Larva (pp. 237-258), by G. Grandi; Agriculture and Malaria 
in the Valley of the Enza, by G. Rossi (pp. 391-418); Contribution to the 
Knowledge of the Termites of West Africa, by E. Silvestri (pp. 475-616); A 
Disease of the Larva of Portfiesia ehrgsorrhma in the Province of Oampobasso, 
by B. Majmoiie (pp. 655-661); Notes on Two Microphagous Coccinellids, 
22-pumtata and Yibidia 12-gutta4a (pp. 663-672), Will the Mediterranean 
Eruit Ply (Ceratitis eapitata) Develop in Italian Lemons? (pp. 673-676), pre¬ 
viously noted (E. S. R., 35, p. 259), and Some Experiments with Eccoptogaster 
(ScMytus) amygdaU, E. mgulosus, and E. pmni, Serious Enemies, Respec¬ 
tively, of the Almond, Peach, and Plum (pp. 677-682), by G. Martelli; The 
Control of Glirysompliahm dlctyospermi pinmiHfera and leerya purchmi in the 
Province of Messina, by xl. Drago (pp. 711-717); and Studies and Observations 
on the Control of Sooty Mold of Citrus and the Olive by Means of Lime-sulphur 
in the Province of Messina during 1911, by E. Portale (pp. 719, 720). 

Pests of orange trees and other Aurantiaceae, G. Bondae {Imectos BanmM'’ 
Mb cd. AgHmdtura. — III, Pragus das Lara7ijeims g Outrm Auranciucem, Sao 
Pmlo: Btiprat Go., 1915, pi. 8 , pp. 47, figs. 28; rev. in Rev. Appk Ent., Ser. A, 
I (1916), No. 6, p. Mi).—This third paper <E. S. B., SO, p. 657) is a suiiiinary 
of information relating to citrus insects in .Brazil. 

On some animal pests of the Hevea rubber tree, E. E. Gseew (Tram, S. 
Iniemat Gong, Prop. Agr. 1914, vol. 1, pp. 608-686). — A summary of the more 
" important mammal and insect enemies of rubber. 

Entomophagous insects and their practical employment in agriculture, 
A. BmxESB (Intemat. Imt. Agr. [Rome], Inteniat. Ret\ Sm. and Prmt. Agr., 

, ' 7 ( 1916 ), No. 8 , pp. S21-SS2). —A brief review of the subject. 

The causes which affect the toxicity of arsenicals employed in agriculture, 
'A. Battail {Prog. Agr. et Tit (Ed. FEst-Centre), 87 (1916), No. 19, pp. 44 B- 
452; ahs. in Men AppJ. Ent, Ser. A, 4 (1916), No. 7, pp. SOI, SOS). —^Whlle the 
Insecticidal value of the arsenical salts in general use in agriculture is pro- 
^ portional to the amount of arsenic they contain, their order of toxicity is modi-, 
,fied by 'the varying degree of solubility and the presence of a toxic metal or of 
'impurities. Their arrangement in 'order of toxicity and' the percentage, of 
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arsenic is as follows: Arsenate of lime 37.9, lead arsenate 16.7, sodium arsenate, 
36, arsenite of copper 34.5, iron arsenate 33.6, and copper arsenate 32 per cent. 

Teimes g*estroi as a pest of the Para rubber tree, H. G. Peatt (Tram. S. 
hitermt. Cong. Trop. Agr. 1914, 1, pp. 631-640).—A. brief account of the 

injury caused by this termite. 

[Use of d^Herelle^s bacillus (Coecobacillus acridioram) in tbe control of 
ScMstocerca peregrina] (Ami. Inst. Pasteur, 30 {1916), Nos. 5, pp. 209-242, 
figs. 11; 7, pp. 319-339, figs. 41 A pp. 388-421, figs. 7; ahs. in Eer. Appl. Erit., 
8er. A, 4 {1916), Nos. 8, p. 851; 10, pp. 410, 411; 11, p. 481).—Tim several 
papers reporting upon the biological method of controlling 8. peregrina are by 
Etienne Sergent (p. 209-224) on a trial campaign in the valley of the Upper 
Tafna, mixed commune of Sebdu (Department of Oran), Algeria—the existence 
of a natural infection which produced immunity (May, June, and July, 1915) ; 
by M. Bgguet (pp. 225-242) on a trial campaign in Algeria from December, 
1914, to July, 1915, and more particularly in the Barik region (Department of 
Constantine) ; by Miisso (pp. 319-329) on a trial campaign in the region of 
Bougzoul-Msiline, mixed commune of Boghar, Algeria, in May and June, 1915; 
and by H. Vein and A. Bouin (pp. 3SS-421) on an attempt to destroy 8. 
peregrina in Morocco. 

Tbe Tingitoidea of Ohio, H. Osborn and C. J. Drake {Ohio State Unir. But, 
20 {1916), No. 35, pp. 217-251, figs. 28). —This synopsis of the “ lace-hiigs ” of 
Ohio incliides descriptions of 2 genera and 11 species new to science. Twenty- 
two species representing 12 genera are recorded, several of which have not as 
yet been collected within the State. 

Beview of the Philippine Membracidse, W. D. Funkhousee (Philippine 
Jour. 8ci., Sect. D, 10 (1915), No. 6, pp. 365-405, pis. 2, figs. 3). —This synopsis 
of the membracids recognized from the Philippines includes descriptions of new 
genera and species and a bibliography of the literature. 

The green bug or spring grain aphis (Toxoptera graminum), S. W. Bim- 
sxm (Texas Sta.'Circ. 13 (1916), pp. 5-8, figs. 2). —^This circular contains in¬ 
formation concerning the green bug and its control that is based on observations 
made during a trip of inspection through the wheat-growing sections of the 
State during the latter part of January and the first part of February. 

Elm leaf rosette and woolly aphid of the apple, Schizoneura lanigera 
(americana in part), Euith M. Patch (Maine 8ta. But 256 (1916), pp. S29-344, 
pis. 5). —This revised edition of Bulletin 217, prewously noted (E. S. R., 30, 
p, 548), contains such changes as bring the subject up to date. 

A contribution to our knowledge of the white flies of the subfamily Aley- 
rodinse ^Aleyrodidse), A. h . Quaintance and A. C. Baker (Proc. U . 8 . Nat . 
Mm., 51 (1917), pp. 335-443, pis. 4S, figs. 10). —^The present paper, a con¬ 
tinuation of the the authors' work on the classification of the Aleyrodidas (E. B. 
B., 31, p. 755), includes descriptions of 10 subgenera and 36 species new to 
science. 

The coecid enemies' of the vine, J. Fettaijd (But Soe. Etude et Vuig. Zoo!. 
Agr., 15 (1916), Nos. 1-2, pp. 1-11, figs. 4; 3-If, pp. 21-27, figs. 2; 5, pp. 
figs. 2; 6, pp. 52-54, fig- t; 7, pp. 65-74 1 8, pp. 88-90).—Of the many eoccids 
noted, Pulvinaria vitis, Lecanium persicce, Targw-nia vitis, and Dactglopius 
ritis are the most important in France. 

The San Jose scale, H. E, Paxktee (Oklahoma 8ta. Cire. 41 {1916}, pp. 3-7, 
figs. 3). —^A brief popular account. 

The agricultural importance of the mycosis of Ghrysomphalus dictyos- 
permi, L. Savastano (B. 8tm. Bper. Agrum. e Emtticol Aeireaie, Bol $l 
'(1916), pp. 8; ahs. in Rev. Appt Ent., 8er. A, 4 it916), No. B, p. 222). —^Reports 
94087°—Ko. S~17-5 
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by citrus growers of the disappearance of G. diotyospermi in Oalabra led to 
Investigations wMcli showed this to be principally due to the scale being at¬ 
tacked by a fungus of the genus Oladosporium. 

Problems connected with the new Egyptian cotton pest, Gelechia gossy- 
piella, the pink bollworm, L. H. Gough {Tram. S. Intemat. Gong. Trap. Agr. 
IQH, ml. i, pp. S85-S98 ).—Substantially noted from another source (E. S. R., 
35, p. 854). 

Note on a machine to kill Gelechia larvss by hot air, and the effects of 
heat on Gelechia larvee and cotton seed, L. Gough (Mm. Agr. Egypt, Tech, 
and Sci. Serv. Bui. 6 (1916), pp. 15, pis. S; ahs. in Rev. Appl. Ent„ Ser. A, 4 
(1916), No. 11, pp. 472. 473). —This is a description of a hot-air machine con¬ 
sisting mainly of a furnace for the generation of the hot air, a hot-air chamber 
through which the seed passes, and a motor. The results of work with the 
pink bollworm, reported in tables, show that there is ample limit for regula¬ 
tion of the temperature in such a way as to kill the worms without damaging 
the seed. 

Life history of the codling moth in the Pecos Valley, New Mexico, A. L. 
Quaintakce and B. W. Geyek (U. S. Dept . Agr. Bill. 429 (1917), pp. 90, figs. 
17). —^This is a report on life history studies of the codling moth conducted by 
the division of Deciduous Fruit Insect Investigations of the Bureau of Ento¬ 
mology in continuation of those previously noted (E. S. R., 33, p. 559). In the 
work at Roswell, N. Mex., in the Pecos Valley, special attention was given to 
the biology’’ of the pest during 1912 and 1918 and to extensive spraying opera¬ 
tions, but during 1914-15 the work was limited to orchard experiments. 

The codling moth produced three generations in this valley during 1912, 
while in 1918 a partial fourth brood of larvse developed. In 1912 pupation of 
the overwintering larvm began March 15 and continued for about one month, 
while in 1918 the first pupa was observed March 23 and pupation continued 
for 51 days. During 1912 the moths of the spring brood appeared April 12 
and continued to emerge to May 28. In 1912 oviposition of the spring brood 
of moths began April 16, continuing 45 days, while in 1913 the first eggs of 
this brood were noted May 1. 

“ The time required for first-brood eggs to hatch in 1912 was 9.05 days, with 
a range of 5 to 18 days, wdiereas in 1918 eggs of this brood hatched on an 
average in 5.96 days, with a range of from 4 to 11 days. First-brood larvse 
In 1912 fed on an average 21.52 days, and in 1913, 24.45 days. The pupal stage 
of the first brood in 1912 averaged 12 days, and in 1913, 11 days. Moths of the 
first brood in 1912 were out June 9 and continued to emerge until July 22. In 
1913 first moths were out June 8, the period of emergence lasting until July 
10. First-brood moths in 1912 oviposited over an average period of 4.45 days, 
and in 1913 5.7. The life cycle of the first generation in 1912 required on the 
average 51.14 days, and in 1913, 46.91 days. 

** Second-brood eggs in 1912 averaged 5.62 days for incubation, with a mini¬ 
mum of 4 and a maximum of 8 days. The incubation period of eggs of this 
brood in 1913 was on the average 4.9, with a minimum of 4 and a maximum of 
7'days. The feeding period of second-brood larvse in 1912 averaged 21.23 days, 
'■and in 1918,19,7 days. The pupal stage for second-brood pup» in 1912 averaged 
' 11,28'days and In 1918, 11.06 days. The life cycle for the second generation of 
',the codling moth in 1912 averaged 41.26 days, and in 1918, 41.04 days. ' , 

' ** Eggs of the third brood in 1912 averaged 5.75 days for the incubation periods 
■' 'with a minimum of 4 and a maximum of 9 days. In 1913 the incubation period 
for', eggs of this brood averaged 5,36 days. During 1912 third-brood' larvm 
r '''fed on an average of 26.55 days with a range of from 15 to '56 days, whereas 
"' in 1918 the average feeding period for this brood was 20 days, the range 
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being from 15 to- 28 clays. The pupal stage of the third brood in 1912 required 
on an average 14.94 days, with a minimum of 11 and a maximum of 20 days. 
The average length of this stage in 1913 was 11.4 days, with a minimum of 7 
and a maximum of 17 days. The life cycle of the third generation of 1912 re¬ 
quired on an average 48.57 days with a range of from 36 to. 62 days, and In 
1913, 43 days with a range of 34 to 58 days. 

“ Fourth brood eggs were in evidence in 1943 on August 20, and ovlposition 
continued to September 8. The incubation period, on an average, ’was 7.9 days. 
The feeding period of fourth-brood larvge in 1913 averaged 38.36 days, with a 
minimum of 25 days and a maximum of 53 days. All of these larvse passed 
the winter as such. . . . 

“ Successful band records were made during 1913 at Roswell, Artesia, Lin¬ 
coln, and Santa Fe. From available data the conclusion is drawn that at 
Lincoln there occur two full generations and a partial third, vthile at Santa 
Fe, a more northerly location, there appears to be but one complete generation, 
followed by a partial second.’' 

The results of spraying operations during 1913-14 have been previously noted 
(E. S. R., 31, p. 252). 

Sorosporella uwella and its occurrence in cutworms in America, A. T. 
gpEAEE C?7. S. Dept, Apr., Jour. Agr, Research, S (1917), No. S, pp. 189~194f pl. 
1, fig. 1). —This preliminary paper reviews the present status of knowledge of 
the fungus parasite S. uvella (agrotidis), records its presence in the United 
States, and presents some evidence to show’ that it is not entomophthoraceoiis. 

The form was originally described from Russia in 1886 as Tarichmm uvcUa, 
but there are no records of its occurrence in Europe since 1888. The report 
by Gibson of its occurrence in Ottawa, Canada, is said to be the only Ameri¬ 
can record (E. S. R., 34, p. 251). The author’s observations of its morphology 
and cultural characteristics here reported are based upon parasitized iarvse and 
a pupa of a cutworm (Buxoa tesseUata) collected at College Park, Md., in June 
and July. 

Observations on the Lestopbonus, a dipterous parasite of the cottony 
cushion scale, H. S. Smith and H. Compeee (Mo. Bui. Com. Sort Cal., 5 
(1916), No. 10, pp. 38Jf.~-S99, figs. 9 ).— CrpptoeJmtum monopMeM, popularly 
known in California as the Lestophonus, is an important adjunct in the control 
of the cottony cushion scale in California. In the present paper the author re¬ 
ports upon the discovery of this parasite in Australia and its introduction Into 
California, its distribution and abundance in California, and Its biologjr. it is 
common in Los Angeles, Orange, San Diego, Santa Barbara, and Sacramento 
counties, and fairly so in Santa Clara County. While by nature it is more 
erratic than Vedalia, at times it becomes very abundant, occasionally infesting 
more than 90 per cent of the scale. There are five or six generations of the' 
parasite during the year.' 

Observations on the life history of Pterodontia flavipes, J. L. Eino 
Bnt. Boc. Amer., 9 (1916), No. 3, pp. $09-321, pis. 2). —A report of a study of 
the biology of this dipteran, the larvse of which parasitijze spiders, an epeirid 
(Speira seriGata), and a lycosid, probably Lpcosa pratemis. 

Anopheles infectivity experiments.—An attempt to determine the number 
of persons one mosquito can infect with malaria, M. B. Mitzmaih (Puh. 
Mealth Mpts. [U. 8.], 31 (1916), No. 35, pp. 2S25-2SS5, pis. B).—A series of 17 
infectivity experiments (B. S, R., 35, p. 759) in which human beings were employed 
to'test the infectibility of Anopheles punetipmnis with Plmmodium rivm re¬ 
sulted in 14 cases of malarial fever. “ The sporozoites in 'the mosquitoes used 
developed 10 to 22 days after the definitive hosts were given an opportunity to 
bite a patient harboring a ^ scanty number of mature tertian' gametocytea. 
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“ III an attempt to infect seTeral persons with a single specimen of A, puncU- 
pennis, one mosquito proved to be the sole infective agent in one experiment, 
and one proved to be the sole infective agent in three experiments. These two 
specimens when applied to the same person transmitted the infection in five 
eases, while one of them used with a third mosquito succeeded in infecting four 
persons. 

these experimental inoculations it was demonstrated that in nine in¬ 
stances in which two mosquitoes succeeded in transmitting malaria at least one 
of the pair was capable of causing the disease when used singly. It w^as 
demonstrated in 11 experiments that short exposure to bites was sufficient to 
cause successful transmission of the disease. In all of the successful inocula¬ 
tions only tertian infection was reproduced. P. vivax was demonstrated micro¬ 
scopically.” 

Wireworm control, J. N. French (Mo. Bui. Com. Hort. Cal., 5 (1916), Ho. 6, 
pp. 22o~235, figs. Jj.—Wireworm injury in the Oxnard district of California is 
said to be confined from a commercial standpoint almost entirely to the beet and 
bean crops, $100,000 being a conservative estimate of the damage done during 
the season of 1914. The injury during 1915, due to the warm weather which 
prevailed during the growing season and to the control work, was reduced to 
about half that amount Llmoniiis californicus was the most injurious species, 
though at least three others were found associated with it in some instances. 

The present paper reports upon control work carried on in this district during 
the years above mentioned. The work with poison baits proved entirely unsatis¬ 
factory. In soil fumigation wmrk it was found that a very small dose of cyanid 
would kill the pest, provided it was put into the soil below the worms and 
the top of the ground packed to hold the gas, but the destruction in every case 
was slow, requiring from three to seven days. There was practically no dif¬ 
ference in the action of cyanid in solution and that used in the powdered form, 
and there was comparatively little difference between the results obtained with 
the stronger doses and with the weaker ones. 

Of the control measures tested, which included the use of poisoned baits and 
deterrents, soil fumigation, and catch crops against the larvae, fall plowing 
against the pup£e, and the straw-trap method for the adult, the author has 
found the straw method of catching the beetles to ^. the mQ£t»m;oj.iii,sing fro m 
the standpoint of permanent success. Ip^^eomtRTfmg th'^vormsTm^^ol^l^^ 
catch crop method is recommen4ad-4»-^oference to the cyanid method, because 
it is much cheaper been more thoroughly worked out and tested 

on a much larger/^ale. A combination of the straw-trap method working 
against the bM;|^#and the potato catch crop method against the worms should 
be espe?!%iS«/*feective. ■ 

Fowder-post damage by Lyctus beetles to seasoned hardwood, A. D. Hop- 
biins and T. E. Sntbee (U. &. Dept. Agr., Farmers' Bill. 778 (1917), pp. 20, 
figs. 13). —This publication describes methods which have been found effective 
in preventing the losses caused by Lyctus beetles, with a viqw to inducing a 
more genera! adoption of them throughout the country, as well as to show the 
character and extent of the damage. A revision of the family, including notes 
on their habits, has previously been noted (E. S. R., 25, p. 261). 

^ Foul brood regulations, F, B. Paddock (Texas Sfa. Circ. 14 (1916), pp. 

These regulations, which supplement those of Circular T1 previously 
noted (E. S. B., 34, p. 657), became effective on September 1, 1916. 

\The Texas foul brood law and foul brood regulations, P. B. Paddock 
(Texas Sta. Circ. 17 (1916), pp. 20). —^This circular brings together' the text 
of the Texas foul brood law and the several regulations since promulgated, 
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Including tliose which hecame effective on ]irarch 1, 1917, thus superseding 
Circulars 8 and 11 (E. S. R., 34, pp. 454, 657) and Circular 14 noted above. 

The Cresson types of Hymenoptera, E. T. Geesson Amer , £ nt , Soc . 

yo. 1 (1916), pp. 141)-—Tills paper contains a complete list of the species of 
Hymenoptera described by the author, arranged alphabetically under each 
family, with reference to the original description, sex, number of the type 
specimen, locality and condition of tlie specimen, etc. Types of 2,737 species 
are given in the list. A list of the entomological writings of the author ar¬ 
ranged in clironologieal order is appended. 

Tetrastiehus bruchophagi, a recently described parasite of Bruehophagus 
funebris, T. D. Uebahxs (U. 8. Dept. Apr., Jour. Agr. Research, S {1911), Xo. 
7, pp. 277-282, pi. 1 ).—This is a report of studies made in California of T. 
bnwliophagi, described by Gahan (E. S. R., 31, p. 355), which Is the most im¬ 
portant of several new parasites which attack B. funehris in alfalfa seed (E. S. 
R., 32, p. 454) throughout the alfalfa seed-growing districts of central California. 
T. bruchophagi is a parasite of considerable importance in these districts, 
having destx'oyed in 1913 about 52 per cent of the chalcis fly larvm infesting 
alfalfa seed. This parasite is known to occur in other States as far east as 
Yirginia. 

While normally an external parasite it has in several instances been found 
completely inclosed within the host larva. It has not been observed to' para¬ 
sitize the pupal stage. This parasite hibernates in the larval stage within 
infested seeds of alfalfa in which it has attacked its host. It appears to be the 
.first parasite of this host to appear in the fields in early spring, and is one of 
the first to transform to the pupal stage and, emerge as adult with the approach 
of warm spring weather. 

The eggs are deposited on the surface of the host larva, the ovipositor being 
forced into the seed pod and infested seed. Under the most favorable condi¬ 
tions the development of the larva does not require more than 10 days, the 
prepupal stage about 48 hours, and the pupal stage an average of 17.T days. 
Where conditions are favorable there are from two to four generations in a 
single season, although under the less favorable hot and dry desert conditions 
the species frequently has only a single generation in a season. 

Hote on Hhogas kitchenei-i, L. H. Gough {Trans. S. Iniernat. Cong. Trap. 
Agr. 1914, t'ol. 1, pp. 4SS, 4H, pls. 2 ).—A report of further observations of this 
parasite of Earias insulana and Ephestia cautella (E. S. R., 32, p. 156). 

Structure of the egg and early stages of development in some hymenop- 
terous parasites, F. Sm'ESTsi {Bol. Lab. Zool. Gen. e Agr. B. Scuota Eup. Agr, 
Portici; 10 {1915}, pp, 66-88, pis. 6, figs. 3; ahs. in Jour. Rog. Micros. Soc,, No, 
S {1916}, pp, 290, 291 ),—The author reports studies made of five species of 
Ghalcididae, namely, Encgrtus magri which parasitizes the eggs of the lepidop- 
teran Oecophyllernhius neglectus; Encarsia partenopea and ProspalteMa (Doio- 
resia) conmgata which parasitize species of Aleyrodes; P. berlesei'WMoh para¬ 
sitizes the female of the West Indian peach scale; and AnaphoMea luna which 
parasitizes the eggs of PhgtQnonms variabilis. 

EOOBS—HUMAH NIJTEITIOF. 

Changes in fresh beef during cold storage above freezing, R. Hoaquand, 
cl N, MgBryde, and W. C. Powick {U. S. Dept Agr. Bui. 4^3 {1917}, pp. 100, 
figs, 2 ),—The investigation here reported was undertaken to study the changes 
in fresh beef when stored at temperatures above freezing, with special reference 
to the effect of such changes upon the wholesomeness of the product ; to deter¬ 
mine the causes of the changes taking place under the above conditions; and to 
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determine tlie length of time that fresh beef could be held in cold storage at 
temperatures above freezing and remain in wholesome condition. Tliree dis¬ 
tinctive lines of investigation were planned—autolysis experiments with fresh 
beef, cold-storage experiments with fresh beef, and a study of the factors 
affecting the length of time that beef could be held in cold storage. 

The results of the aseptic autolysis experiments showed the following: Physi¬ 
cal changes were not marked and consisted chiefly of a slight softening of the 
tissues, an exudation of juice, and a change in color of the meat. Total soluble 
extract or total solids decreased early in the experiments and later Increased, 
while the ash of the extract showed appreciable although not regular increases, 
which corresponded roughly with similar increases in the total soluble phos¬ 
phorus. The acidity of the samples showed appreciable increases toward the 
close of the experiment. The changes taking place in the nitrogenous com¬ 
pounds consisted in general of an Increase of total soluble nitrogen and a con¬ 
version of the higher forms of soluble nitrogen compounds into simpler combina¬ 
tions. Appreciable increases were noted in total soluble phosphorus and in 
soluble inorganic phosphorus, together with corresponding decreases in insoluble 
eind in soluble organic phosphorus. There was no development of free hydrogen 
sulphid during the course of the experiment. 

The cold-storage experiments with fresh beef included bacteriological and his¬ 
tological studies and also physical and chemical studies of the meat during 
storage. The following conclusions are drawn from the bacteriological and 
histological tests: 

“ Certain bacteria (chiefly micrococci) may be normally present in the car¬ 
casses of healthy animals slaughtered for beef. These bacteria possess no 
pathological significance and do not appear to multiply in the cold-stored car¬ 
casses, provided the cold-storage room is maintained at the proper temperature. 
Bacteria and molds grow on the surface of cold-storage carcasses but do not 
penetrate to any great depth (less than 1 in. in 177 days); bacteria apparently 
are not concerned in the changes leading to increased tenderness in cold-stored 
meats. Microscopic sections failed to show any noticeable histological changes 
in the muscular tissue after 77 days of storage.” 

“ The chemical changes that took place in the muscular tissue of beef held in 
cold storage at temperatures above freezing for periods ranging from 14 to 177 
days consisted chiefly in increases in acidity; in proteose, noncoagulahle, amino, 
and ammoniacal nitrogen; and in soluble inorganic phosphorus; while decreases 
occurred in coagulable nitrogen and in soluble organic phosphorus. On the 
whole these changes were of a progressive nature. The chemical changes that 
took place in tlie fatty tissues of the beef consisted chiefly in marked increases 
in the acidity of the kidney and external fats.” 

These changes were similar in nature, to, but less in extent than, those caused 
by enzymatic action wlien lean beef underwent aseptic autolysIs for periods 
ranging from 7 to 100' days. 

**'The chemical changes that took place in the muscular tissue of the beef 
during storage were without appreciable effect either upon the nutritive value 
or the wliolesomeness of the edible portions of the product; but the changes 
that took place in the kidney fat and external fatty tissue after the longer 
periods of storage rendered them unsuitable for human consumption, . . 

**The chemical changes which took place in the muscular tissues of the 
beef duriEg storage may be regarded as largely due to enzym action. 

The principal effect of storage upon the organoleptic properties of &e 
^beef was a marked increase'^In tenderness of the meat. This change did not 
appear to progress appreciably after the beef had been held in storage for 
from two to four weeks. While the flavor also changed, Individuals would 
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probably not agree as to whether the change was in the nature of an Im- 

provement or a deterioration. 

On tiie wiiole it would appear tliat the chemical changes that occurred 
during the storage of beef in these experiments did not appreciably affect 
the nutritive value of the meat when the period of storage was limited to that 
customarily employed in commercial practice. Indeed, even when the period 
of storage was greatly prolonged, evidence is lacking to show that the nutri¬ 
tive value of the meat was diminished. Yet, in view of the more extensive 
chemical changes that took place during the longer periods of storage and on 
account of the deficiency of our knowledge regarding the nutritive values of 
the various cleavage products, it is by no means impossible that the nutritive 
value of beef may be decreased by unduly long periods of storage. . . . 

“ Beef was held in cold storage at temperatures above freezing in an 
experimental cooler for as long as 177 days, whereas it was possible to hold 
beef in storage in a cooler in a modern packing house for only 55 days. The 
shorter storage period in the second instance was due to the much higher 
humidity of the packing-house cooler as compared with the experimental cooler. 

“The length of time that fresh beef can be held in cold storage at tem¬ 
peratures above freezing and remain in wholesome condition is dependent 
upon a number of factors, among wdiich the temperature and humidity of the 
storage room and the character of the beef are of the most Importance. 

“ In light of the various factors that affect the length of time that fresh beef 
can be held safely in cold storage at temperatures above freezing, it is 
clearly impracticable to attempt to insure the wdiolesomeness of the product- 
merely by limiting the duration of storage. The w’holesomeness of cold- 
stored beef must be judged by other considerations besides the length of time 
that the product has been held in cold storage.” 

Eggs and their value as food, C. P, Langwokthy (U. 8. Dept, Agr, Bui, 
47X {1917)t pp. SO, figs. S), —^This bulletin summarizes data regarding the 
nature, food value, and uses of eggs, and the effects of handling, storing, 
and marketing eggs upon their value in the household. It is essentially 
a revision of Farmers' Bulletin 128 (E. S. R., 13, p. 166), the material 
contained therein having been brought up to date and presented in a somewhat 
different form. 

Practical millmg tests, E. F. Ladd {North Dakota Sta. Oirc. 15 (1911), pp. 
lly figs. 4 )-—This investigation was carried on to determine whetlier or' not 
the milling tests made with the experimental mill at the college represented 
the results which are obtained in the commercial miilmg of wheat. Data 
are given regarding the milling of wheat at a small commercial mill doing a 
grist business and also regarding comparative milling and baking tests made 
at the station on samples of wheat obtained from the mill. 

It was found that the results at the commercial grist mill did not differ 
materially from those at the experimental mill. The higher percentage of 
total flour obtained at the experimental mill wms ascribed to the better cleaning- 
up at the end. of each cut-off than in the case of the commercial grist mill. 

The distribution of chlorin in cereals and dry legumes, Balland {Jour, 
Ffmrm, et Vhim., 7, ser., 15 {1917), No. PP- 105-107), —The experimental 
method by which chlorin in cereals and dry legumes was determined is briefly 
described. Data are given regarding the chlorin content of a number of 
cereals and dry legumes. 

Recipes for the preparation of the dasheen (U, S. Dept. Agr„ Bur. Plant 
Indus. [O'im], 19IS, pp. 4)- —Suggestions are ^iven for the preparation 
dasheens, together with a compilation of recipes. 
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[Food, and drag inspection], E. F. Ladd and Alka K. Johnson {Worth Da- 
Tcota ma. Spec. Bui, 4 (1917), No. 10, pp. 24S-258, fig. i).—Analytical data 
are reported regarding several samples of miscellaneous foods aiKl drugs. T!ie 
results are reported of the inspection of grocery stores, meat markets, res¬ 
taurants, etc., and miscellaneous information regarding various piire-food topics 
is included. 

Eiglitli annual report of the hoard of food and drug* commissioners (Aiin. 
Rpt. Bd. Food ami D‘rug Oomrs. R. I., 8 {1916), pp. 85).—The work of the com¬ 
mission during the year ended December 81, 1916, is summarized. It included 
the inspection of a large number of samples of miscellaneous foods and drugs. 

Report of the Bairy and Food Department [of Iowa], W. B. Baeney {Rpt. 
Dairy and Food Dept., loiaa, 1916, pp. 72, figs. 12). —This publication reviews 
the work of the department for the year ended October 31, 1916. This included 
the examination of 4,479 samples of foods, drugs, stock feeds, paints, and oils; 
the examination of 14,358 samples of milk and cream; and the inspection of a 
large number of establishments where foods are prepared and sold, as well as 
the routine inspection of weights and measures. The publication contains con¬ 
siderable information on the relative value and cost of different foods and a 
report of the work of the Iowa State Dairy Association for 1916. 

A discussion of a simple steam sterilizer for farm dairy utensils is also in¬ 
cluded,- Directions are given for the construction and operation of this sterilizer. 

A summary of the market situation in Boston, P. T. Gheeington et ad. 
{Boston City Doc. 118 {1916), pp. 175, figs. 19). —^Thls is a preliminary report 
•of the Market Advisory Committee to the Boston City Planning Board. It 
includes a summary of the work done, and embodies several suggestions for de¬ 
tailed study along three lines, which include investigations of a general nature, 
a study of retail markets, and a study of wholesale markets, including terminal 
problems. 

The appendix of the report contains the following material: Sources of and 
Methods of Handling Perishable Food Products in the Boston Market, by T. C. 
Hiifi: and W. B. Lusby; Summary of Some of the Main Features of the Or¬ 
ganization of Boston’s Fruit and Produce Trade, by T. C, Huff; A Study of a 
Public Market System for Boston, by E. D. Pratt, C. P. Putnam, and E. A. 
Teeson; A Study of the Eight Agencies by Which the Perishable Food Supply 
of Boston is Retailed, by the Women’s Municipal League, Mrs. W. M. Wheeler, 
assi^sted by Suzanne Wuiiderbaldinger and numerous investigatoi's; and A Study 
of Some of the Effects of Cold Storage on the Egg Trade of Boston, 1904-13, 
by A. C. James. It also contains tables' of miscellaneous statistics regarding 
food receipts, food prices, eggs, cold-storage data, etc. 

The report is concluded by a bibliograpliy compiled by C. O. IVilliamsoo, 
which includes 2S pages of references on markets and marketing, cost of living 
and food prices, municipal slaughterhouses and meat supply, cold storage of 
food xu'oducts, transportation and distribution of food products, and coopera¬ 
tion, with special reference to food products; and an outline of study adopted by 
the subcommittee as its x)lan of work. 

Education in economy [of foods], C. A. Spooler {Pomona, Cat: Author, 
1917, pp. 24 s, pis. 22). —^This book contains information regarding the selection 
of meats, poultry, fish, and provisions, togetlier with suggestions regarding their 
preparation for the table. The book is illustrated by a number of plates showing 
the different cuts of meat. ' 

ElauiKlnguf meals, Lelia McBuise (Apr. Col East. Bui lOliio State Univ.}, 
M (1$I6~17}, No.'^S, pp. 16 ).—A popular treatise on food requirements and food 
selection fox variety, which contains suggested menus. 
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Misguided appetite and the high cost of living, A. E, PeeiciinS (Jfo. B'Ul, 
OMo Sta., 1 (1916), Ko. 12, pp. 36S-S70, fig. 1 ).—more or less popular article 
dealing eliiefly wltli the food requirements of the body and the use of milk 
and skim milk in the diet. 

Electrical cooking and heating, Edna Geoves (Jonr. Electricity, 38 {1911), 
Eg. 4, PP‘ 116-118, fig. 1 ).—This article discusses essentially cost data. 

[Breport of the] nutrition laboratory, F. G. Benedict {Carnegie Inst. Wash¬ 
ington, Year Book 15 (1916), pp. 213-283). —The work of the laboratory during 
the year 1916 is reviewed. Various additions to the laboratory equipment are 
described and brief outlines are given of the investigations in progress. The 
latter include a study of metabolism during muscular work, metabolism in 
rectal feeding with alcohol and simple sugars, the influence of moderate 
amounts of alcohol on psychological processes, metabolism in diabetes, metab¬ 
olism of normal infants, influence of environmental temperature on metabolism, 
etc. A list of the publications issued by the laboratory during the year is 
given, together with brief abstracts of the same. 

On the role of organic acids in the process of peptic digestion, L V. Bel- 
GOWSKY (Zap. Selsk. Khoz. Inst. Imp. Petra I {Mem. Imt. Agron. Enip. Pierre 
J), 1 {1916), pp. 10-100 ).—This publication reports experiments carried out 
to determine whether or not an acid medium is necessary for a normal course 
of digestion and whether the activity of the peptic ferment is possible only in 
the presence of acids. It was also desired to obtain some information on the 
r61e of the various acids in digestion. 

Prom the experimental data reported the conclusion is drawn that lactic, 
butyric, propionic, acetic, and valerianic acids, present in the digestive juice 
in a quantity corresponding to 0.25 per cent of hydrochloric acid, can not replace 
the latter. With reference to the influence of organic acids on pepsin, it is 
stated that the acids are more or less passive as regards albumin, and in some 
cases butyric acid decreases the activity of the pepsin. 

Pellagra {Kansas City, Mo.: Burton Publishing Co., 1916, pp. 362, figs. 49 ).— 
The first part of this publication contains-a contribution to the etiology and 
pathogenesis of pellagra by G. Alessandrini and A. Scala, which has been 
translated from the Italian by E. M. Perdue. This reports the results of ani¬ 
mal experiiuents and other data, from which the authors concluded that 
pellagra “is the effect of a chronic intoxication which is caused by silica in 
colloidal solution in water of determinate compositon, and, therefore, may be 
also defined as a disease caused by colloidal minerals.” 

The second part of the publication is a review of the pellagra situation in 
the United States, which is considered from the theory of colloidal silica 
brought out in the earlier part of the publication. The subject matter of this 
book Is not in accordance with the generally accepted results of workers on 
pellagra in this country. 

Studies in ijellagra (Pub. Health Serv. U. 8., ffyg, Lah. Bui. 106 {1917), pp. 
5-102, pis. 7).—TImee papers are presented. 

I. Tissue alteration hi malnutrition and pellagra, by X Sundwal! (pp. 5-73, 
pis. 7),—^The results are reported of the examination of tissue obtained at 
necropsies of pellagrins and of tissue obtaiiied at autopsies of certain animals 
which had been fed various diets with a Yiew’ to producing, if possible, symp¬ 
toms and tissue changes wdiich are found in pellagra. The conclusion is drawn 
from these observations that the tissue alterations, including the degenerative 
changes in the nervous system occurring in the animals as a result of inalmi' 
trition, were strikingly similar to those observed in pellagrous tissue. The 
author states that there could be no objection from a pathological standpoint 
to the classification of pellagra along with rickets, scurvy, and beri-berl ds a 
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dietary disease. Eigid examination of tissues from pellagrins revealed no 
mioro'organism that could be regarded as a specific etiological factor. 

‘‘Pellagra, then, possesses no characteristic cell alterations, but the patho¬ 
logical changes are those resulting from malnutrition. Consequently, it is 
erroneous to assume that certain substances such as silicates, aluminates, etc., 
are the etiological factors of pellagra, as some have done, because of the patho¬ 
logical changes that have been induced as a result of the administration of 
these substances. . . . 

“The pathological changes in tissues'in malnutrition are very similar, 
whether resulting from (a) no food, (b) unbalanced diets, (c) mild circulating 
toxins which interfere with nutrition of cells. In (a) congestion and fatty 
degeneration were more pronounced, while in (b) more pigment (hemosiderin) 
was present.” 

A bibliography is appended. 

II. CiiltivaMon experiments icith the blood and spinal finiid of pellagrim, by E. 
Francis (pp. 75--S0).—Anaerobic cultivation was carried out on the blood of 21 
pellagrins and on the spinal fluid of 16 pellagrins. “ The results of the es- 
amiiiation of the cultures were negative; the cultures either remained sterile 
or an occasional tube showed a growth which was evidently a contamination.” 

III. Further attempts to transmit pellagara to monkeys, by E. Francis (pp. 
81-102).—Attempts to transmit pellagra to laboratory animals (monkeys) by 
the Inoculation of various materials obtained from pellagrins are reported. Of 
the 94 animals experimented upon only one showed any indications which even 
suggested pellagra. This exceptional case is descidbed in detail, and the author 
states that the results of this investigation furnished no support for the view 
that pellagra is an infectious disease. 

The production in dogs of a pathological condition which closely resembles 
human peEagra, B, H. Chittenden and P. P. Underhill {Proo, Nat Acad. 

S (1917), ¥o, S, pp. 105-197 )By feeding laboratory animals (dogs) upon 
a diet consisting of boiled dried peas, cracker meal, and cottonseed oil or lard 
a diseased condition which closely resembled human pellagra was produced. 
The Ingestion of suitable quantities of meat caused these symptoms to disap¬ 
pear. 

The intake of a large quantity of peas was found to be less detrimental than 
smaller amounts. It was more difficult to produce these symptoms in the ani¬ 
mals "When a diet containing meat, cracker meal, and lard was fed, and for 
the production of the diseased condition the meat intake had to be reduced to a 
certain undefined minimum. 

The conclusion is drawn that the abnormal condition is due to a deficiency of 
some essential dietary constituent or constituents. 

AMMAL TE0DUOTIOM. 

Palm kernel cake, 0. CiawYTHER (Jour. Bd. Agr. ILon-don}, 23 (1916), No^. 8, 
pp. 734-749). —This gives a summaiw of investigations by others at the Uni¬ 
versity of Leeds upon the merits of palm nut kernel cake and meal as a feed- 
zing stuff. 

On account of the difficulties of mastication and swallowing of palm kernel 
cake due to its grittiness cattle and sheep did not readily take to this feed. 
These difficulties were overcome where the palm kernel cake was fed with 
'twice its w^eight of other cake. In laboratory and farm tests, palm kernel cake 
compared favorably in keepljUg quality with most of the oil cakes used oH' the 
/.farm. In digestion' experiments with sheep, palm kernel cake gave the follow¬ 
ing average percentages of digestibility: Total dry matter 74.2, organic matter 
75.9, protein 91, fat 97.5, nitrogen-free extract 83.1, and crude fiber 37.1, The 
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corresponding percentages for palm kernel meal were 75.5, 76.7, 90, 96,4, 86, and 
44.8; and for undecorticated Egyptian cottonseed cake 57.7, 5S, 74.7, 100 (?), 62, 
and S4.9. Tiie composition and estimated digestible nutrients of these feeds 
are gi¥en. 

In an experiment with five cows a slight increase in the fat content of the 
milk was produced on feeding palm kernel cake. This increase was more pro¬ 
nounced in tile evening milk than in the morning milk, and varied greatly with 
individual cows. Prom an examination of samples of the milk fat of two of 
the cows in this test it was concluded that the feeding of palm kernel cake 
exercised an effect upon the composition of the milk fat such as might be ob¬ 
tained by the passage of some ingredients of palm kernel oil into the milk fat. 

Commercial feeding stuSs, A. J. Fatten, E. P. Beegee, A, E. Smoll, and 
B. A. De Windt {Michigan Sta. But 276 {1916), pp. 3-72 ).—In addition to 
notes oil the requirements of the state feeding stuffs law, results are tabulated 
of the analyses of 1,060 samples of feeding stuffs collected in the State during 
1916, including cottonseed meal, cottonseed feed, linseed meal, flaxseed meal, 
distillers’ dried grains, brew^ers’ dried grains, gluten feed, gluten meal, hominy 
feed, corn feed meal, cracked corn, blood and bone meal, meat meal, meat 
scrap, digester tankage, granulated bone, beef scrap, alfalfa meal, wheat bran, 
barley bran, pea bran, wheat, oat, and rye middlings, and mixed and proprietary- 
feeds. 

Commercial feeding stuffs, 1915—16, [and] Texas feed la-w, B. Youngblood 
{Terns Sta. Bui, 194 (1916), pp. 5~3oJ). —^Analyses are given of cottonseed 
meal, cottonseed cake, cold pressed cottonseed, cold pressed cottonseed (made 
from holly seed), linseed meal, peanut meal, peanut cake, corn feed meal, corn 
chop, corn bran, hominy feed, milo maize chop, milo maize meal, Kafir corn 
chop, Kafir corn meal, feterita chop, wheat bran, wheat shorts, barley chop, 
rolled barley, crushed oats, rice polish, rice bran, cowpea and hull chops, 
alfalfa meal, dried beet pulp, dried brewers’ grains, distillers' grains, fish meal 
meat scrap, meat meal, digester tankage, bone chop, and various mixed and 
proprietary feeds, together with other useful data. The text of the law regu¬ 
lating the sale of feeding stuffs in Texas is included. 

Sheep husbandry in Oklahoma, W. L. Caelyle and D. A. Sfenceb (OJdu- 
homu Sia. Bui. Ill {1916), pp. 3-47, figs. 12). —^This bulletin treats in a general 
w’ay of the sheep industry of Oklahoma, breeds of sheep, management of the 
farm flock, and common sheep troubles and their treatment, and gives results 
of'a number of feeding experiments with sheep at the station, together wfith 
general directions for fattening and marketing sheep. 

Notes,are given on the progress of an experiment started at the station in 
1909 in wdiieh an' effort is being made to produce a type of sheep suitable for 
Oklahoma conditions by crossbreeding Dorsets, Shropshires, and Merinos. 

The station produced 46 early Iambs in the fall of 1913 and sold severaEof 
them on the Easter market in Kansas City in the spring of 1914. The total 
cost of producing the lambs at the farm was $4.60 per Iamb. The freight and 
commission charges averaged 70 cts. per lamb, making the average total cost 
per lamb by the time they were placed on the market $5.30. The receipts per 
lamb were $7. 

In a feeding experiment during the winter of 1912-13 a lot of six ewes con¬ 
suming an average of 4.94 lbs. of silage and 0.51 lb. of cottonseed meal per 
head daily made an average daily gain of 0.39 lb. per ewe for 49 days. During 
the same period another lot of six ewes on an average daily ration of 2.97 lbs, 
,of alfalfa hay and 0.98 ib. of corn chop made an average daily gain of 0.53 lb. 
per ewe. No difference could be observed in the health and vigor of the ewes 
and lambs in the two lots. 
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In a test in 1914-15, comparing cottonseed meal witli alfalfa liay as supple¬ 
ments for cane silage for breeding ewes, a lot of ten ewes fed an average daily 
ration of 5.85 lbs. of cane silage and 0.5 lb. of cottonseed meal, made an average 
daily gain of 0.4 Ib. per ewe for 105 days. During the same period another lot 
of ten ewes fed an average daily ration of 4.87 lbs. of cane silage and 1.5 lbs. 
of alfalfa hay gained 0.16 lb. per ewe daily. The nine ewes that lambed in lot 
1 gave birth to 13 lambs, three of which were strong, six of medium vigor, two 
were weak, and two were born dead. Only eight ewes lambed in lot 2, and 
from these eight were nine lambs, five of which were strong, two of medium 
vigor, one weak, and one dead. 

A comparison was made of ewes of different breeds and crosses on a main- 
lenance ration of alfalfa hay and corn and Kafir corn silage in 1915-16. The 
experiment lasted from 79 to 84 days for the different lots. The average dally 
gain and feed cost per ewe for the different lots were as follows: Lot 1, con¬ 
sisting of nine pnre-bred Shropshire and four cross-bred Shropshire-Merino 
ewes, 0.107 lb. and 1.76 cts.; lot 2, consisting of 17 pure-bred Dorset ewes, 0.19 
lb. and 1.91 cts.; lot 3, consisting of eight pure-bred American Merino and five 
pure-bred Ramboulllet ewes, 0.193 lb. and 1.71 cts.; lot 4, consisting of 12 Fi 
Shropshire-Dorset ewes, 0.202 lb. and 1.84 cts.; lot 5, consisting of 10 Fx Merino- 
Dorset ewes, 0.19 lb. and 1.89 cts.; and lot 6, consisting of 15 ewes that were 
the offspring of pure-bred rams and cross-bred ewes, 0.16 lb. and 1.65 cts. No 
conclusions are drawn from this experiment. 

In an experiment comparing corn silage with alfalfa hay as roughage for 
fattening lambs a lot of six pure-bred and cross-bred wether lambs fed an 
average dally ration of 3.18 lbs. of silage and 2.03 lbs. of a mixture of Kafir 
corn and cottonseed meal (2:1 by weight) gained 0.42 lb. per head daily for 
03 days at a cost of 6.82 cts. per pound of gain. During the same period 
another lot of six wether lambs of the same breeding, on an average daily 
ration of 2.88 lbs. of alfalfa hay and 2.03 lbs. of the above grain mixture, 
gained 0.55 lb. per head daily at a cost of 7.53 cts. per j^ound of gain. The 
market finish of both lots was practically the same. In another test beginning 
October 22, 1913, 30 pure-bred and cross-bred lambs averaging about 92 lbs. 
per head were divided into two lots of 15 lambs each and fed for 49 days. 
These Iambs had received grain on pasture and were in good condition. Lot 1, 
on a mixture of Kafii' corn silage, alfalfa hay, and corn chop, made an average 
daily gain of 0.69 lb. per lamb at a cost of 3.96 cts. per pound of gain. ' Lot 2, 
fed the same mixture as lot 1 and in addition 0,234 lb. of cottonseed meal per 
head daily, made an average daily gain of 0.62 lb. per iamb at a cost of 4.24 
c*ts. per pound of gain. 

In another test with 20 pure-bred Shropshire lambs, cottonseed meal was 
compared with alfalfa hay as supplements for cane silage and Kafir corn chop. 
The ten lambs receiving an average daily ration of 2.95 ibs. of silage, 1.19 lbs. 
of Kafir corn chop, and 0.49 lb. of cottonseed meal made an average daily gain 
of 0.35 lb. per head for 84 days at a cost of 7.11 cts. per pound of gain. During 
the same period, the ten Iambs fed 3.02 lbs. of silage, 1.13 lbs. of alfalfa hay, 
and 1.23 ibs. of Kafir corn chop per head daily, made an average daily gain 
of 0.46 lb. per lamb at a cost of 5:74 cts. per pound of gain. 

Sheep husbandry in the Pacific Northwest, W. Hislop and C. E. Howsan 
{WmJmigton Bta, Bui 134 UBIV. pp. 3-21 iB).—This bulletin, which is 

based' upon replies to a circular letter sent to the members of the Washington 
Wool Growers’ Association, gives information as to the actual range practice in 
the sheei3 industry' in the Pacific Northwest. The answers received represent 
201,010 head of ewes, approximately one-half of the sheep population of the 
State. Of these 85 per cent have a foundation of Merino blood. Of the ewe 
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flocks 14.3 per cent were Lincolns. Lincoln rams are being used by 44.2 per 
cent of the breeders reporting, Sliropshire rams by 32.6 per cent, Hampshire 
rams by 23.09 per cent, and Rambonillet rams by 7.6 per cent. 

The lambing percentage varied from 70 to 130, the average being 92.32. The 
weight of the lambs when they reached market varied from 60 to 85 lbs., the 
average being 73.5 lbs. The weight of fleece of the ewes varied from 7 to 11 lbs., 
the average being 9.5 lbs. In reference to the annual cost of keeping a ewe, one 
man who has a band of 2,000 ewes estimated that it cost 75 ets. per ewe. This 
■was the lowest estimate given. The highest was $5, and the average $2.59. 

Other topics summarized are number of ewes per ram, time of weaning lambs, 
time and place of marketing iambs, the wool market, causes of death in range 
sheep, and kind of feed used. 

Experiments in the disposal of irrigated crops through the use of hogs, 
J. A. Holden (V. S> Dept. Agr. Bui. 4^8 (1917), pp. 25, figs. 3 ).—This biilletin 
reports in detail experiments conducted from 1912 to 1915, inclusive, at the 
Scottsbluff experiment farm in western Nebraska, for the purpose of obtaining 
information on the practicability of using alfalfa as hog pasture, the value of 
different quantities of grain when fed to hogs on alfalfa pasture, the compara¬ 
tive values of corn and ground barley when fed to hogs on alfalfa pasture, and 
the practicability of hogging down corn. Progress reports of these tests have 
been noted (E. S. R., 36, p. 170). 

Summarizing the whole series of experiments, it is stated that “ in three 
years’ experiments, including eight lots of hogs, in which alfalfa pasture was 
supplemented with a 2 per cent ration of corn, an average gain of 3,181 lbs. 
per season was made from an acre of alfalfa pasture and 7,844 lbs. of corn. 
It required an average of 2.47 lbs. of corn in addition to alfalfa pasture to pro¬ 
duce 1 lb. of pork. If the gains are valued at 7 cts. a pound and com at 60 
ets. a bushel, or $1.07 a hundredweight, the average annual return was $138.75 
per acre of alfalfa pasture. If the corn fed is valued at 60 cts. a bushel and 
the alfalfa pasture at $15 an acre the average cost of 100 lbs. of gain was $3.11. 
If the average yield of the alfalfa plats in the same field is assumed to repre¬ 
sent the yield of the pastured plats the h©gs paid an equivalent of $25.13 per 
ton of hay. 

In two years’ experiments with alfalfa pasture, with and without supple¬ 
mental feed, an average annual return of $45.08 per acre was secured where 
no supplement w-as used, as compared with $70.20 where a 1 per cent ration of 
com was used, $128.49 from a 2 per cent ration of corn, $121.90 from a 2 per 
cent ration of barley, and $168.25 from a 3 per cent ration of corn. The rate of 
gain and the carrying capacity of the pasture increased wdth the quantity of 
grain fed. Ground barley appeared to be as good, pound for potind, as shelled 
corn as a feed for hogs on alfalfa pasture. 

'' Sows and pigs on alfalfa pasture, with a 2 per cent ration of grain, made 
an average gain of 1,574 lbs. per acre of alfalfa pasture from May 1 to July 1, 
or a net return of $66.84 per acre. When corn was used the return varied from 
$54.11 to $69.97 per acre, and when barley was used the return was $77.76 per 
acre. 

In three years’ experiments, hogging corn without supplementary feed pro¬ 
duced an average of 896 lbs. of gain, worth $65.72 per acre, or $1,50 per hundred¬ 
weight of the estimated yield of corn. 

In two years’ experiments, hogging corn without supplementary feed pro¬ 
duced an average of 744 lbs. of gain, worth $52.08 per acre, as compared with 
930 lbs. of gain, worth $65.10, where the hogs had access to alfalfa pasture, and 
1,029 lbs. of gain, worth $72.03, where the hogs were fed tankage In addition to 
the corn. Where no supplementary feed was used the hogs paid $1.34 per hun- 




dree!weight for the estimated yield of corn, as compared with $1.55 per hundred¬ 
weight where the hogs had access to alfalfa pastnre, and $1.50 per' hundred¬ 
weight where tankage was used. The use of either alfalfa or tankage resulted 
in more rapid and cheaper gains than were secured where no supplementary 
feed was used.” 

Fattening swine on rice by-products, H. E. Bvoeachek et ax. {Arkamsm 
Bta. Btih J28 {WJ6), pp. 24, fiff- !)•—Results are reported of five experiments 
carried on at the station to determine the relative feeding values of corn, rice 
polish, and rice bran for fattening swine when fed alone, in various combina¬ 
tions, and when supplemented with various protein supplements. The pigs 
were fed in pens in the station hog house and had access to dry lots, mineral 
matter, and water. In the first three experiments the feeds were mixed with 
water at the time of feeding and fed as a thick slop. In the fourth and fifth 
experiments the full day’s feed was mixed with water in barrels in the evening, 
one-half of this mixture being fed the next morning and the other half the nBxt 
evening. The cost of gains was based upon the following prices per hundred¬ 
weight for feeds: Corn chop, $1.50; rice polish, $1.40; rice bran, $1.10; wheat 
shorts, $1.40; tankage, $2.50; skim milk, 25 cts.; and buttermilk, 25 cts. 

The follo^ving table gives the rations fed and some of the results obtained in 
the five experiments: 

Fig feeding triaU, 
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In ttie tankage lots in experiment 5 the ratio fed was 9:1 during the first 
six weeks and 12:1 during the last six weeks. “ In the lots where skim milk 
and buttermilk were nsecl a like change in proportions was made.” 

The authors state that “ hogs scour severely when fed large quantities of 
rice polish when it is dampened Just before feeding. The addition of lime water 
checked the scours. In lots where the rice polish was thoroughly soaked for 
12 and 24 hours, no scouring occurred. 

These experiments were all conducted on fairly well grown shotes for 
fattening purposes, and no indications of incomplete nutrition were noticeable, 
such as have been reported by some where rice polish was used alone for grow¬ 
ing pigs. Rice polish is not as palatable as corn chop, especially during the 
close of the fattening period. Hogs go otf feed readily at that time. When fed 
with skim milk and buttermilk great gains and an excellent finish are possible.” 

Detailed data for each lot in the five experiments are tabulated by periods 
in the appendix. 

Breeds of swine, F. G. Ashbeook (27. Dept Agr., Farmers' Bui 765 
(1917), pp. 16, figs. 14). —This gives information concerning the various breeds 
of swine, their origin, general appearance, development, and adaptability. 

How to select a sound horse, H. H. Reese (17. B. Dept Agr., Farm'ers' But 
779 (1917), pp. 26, figs, S6). —This gives concise information on the selection of 
sound horses by thorough, systematic examination, and points out by means 
of illustrations how to observe blemishes, vices, faultj^ conformation, unsoiind- 
ness, general characteristics, and the indications of age in horses. 

A study of the effect of cottonseed meal v. beef scrap upon the egg pro¬ 
duction, fertility, and vitality of poultry, B. A. Aheens {Oklahoma Bta, But, 
112 {1917), pp, S-20 ),—The first of these experiments with White Leghorns 
was begun in November, 1914. In this test there were three lots of tea pullets 
and two cockerels each. These birds were bred at the station from sires and 
dams of strong constitutional vigor. Each of the lots I’eceived a grain ration 
of Kafir corn and whole wheat, equal parts by weight. In addition, lot 1 
received a mash of millrun, corn chop, beef scrap, and bone meal (7: 6: 2:1) ; 
lot 2 a mash of millrun, corn meal, cottonseed meal, and bone meal (6: 6: 3:1) ; 
and lot 3 a mash of millrun, corn chop, cottonseed meal, and bone meal 
(3: 3:9:1). The nutritive ratios of the rations were, for lots 1 and 2, 1: 4.5, 
and for lot 3,1: 3.5. The chicks hatched from the different lots were kept sepa¬ 
rate from birth and fed on the same type of ration as their parents, due allovr- 
ance being made for changing the exact composition of the ration to meet the 
requirements of the growing period. During this test the health of the,birds 
was excellent One pullet from lot 3 died of roup and one male from the same 
lot died from the effects of being crop bound. 

In a preliminary test of all eggs laid for three weeks before February 2, 
1915, the following percentages of fertility were found after seven days incuba¬ 
tion : Lot 1, 75.7; lot 2, 97.4; and lot 3, 100. The incubation records from Feb- 
Tuary 2 to July 10, 1915, showed that of 711 eggs set from lot 1, 89,5 per cent 
were fertile, 32.8 per cent of wiiich hatched; of 535 eggs set from lot 2, 90.8 
per cent were fertile, 48,7 per cent of which hatched; and of 334 eggs set from 
lot 3, 87.7 per cent were fertile, 31 per cent of which hatched. From November 
18, 1914, to November 17, 1915, lot 1 produced 1,394 eggs at a profit of $5,05; 
lot 2, 998 eggs at a profit of $1.35; and lot 3, 744 eggs at a profit of 46 cts. 

During the season of 1915-16 these birds were rearranged into, six lots to 
eliminate the effect of difference in stock, except that the birds in the original 
lot 3 were carried along as lot 3 in this test. Lots 1 and 4 were fed the same 
ration as lot 1 of the former season, lots 2 and 5 the same as lot 2 of the 
former season, and lots 3 and 6 the same as lot 3 of the former season. 
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Snmmarizing iECiibation records during the season it was found that of 250 
eggs set from lot 1, 90 per cent were fertile, 55 per cent of whicli hatched. 
The corresponding figures for the other lots were as follows: Lot 2, 230, 90, 
and 54.1; lot 3, 206, 92,2, and 46.3; lot 4, 262. 88.5, and 56; lot 5, 197, 91.3 
and 4S.3; and lot 6, 243, 9S.5, and 43,9. From November IS, 1915, to Blay 17, 
1916, the hens in lot 1 laid 636 eggs at a profit of |3.40; lot 2, 552, at a profit of 
$2.67; lot 3, 404, at a profit of $1.63; lot 4, 730, at a profit of $6.25; and lot 5, 
431, at a profit of $3.63. The egg production record of lot 6 is not given. 

The author states that the mortality was much higher in the chicks from 
the lots fed cottonseed meal, both in the normal and excessive amounts, than in 
those from the lots fed beef scrap. 

Analyses of each of the feeds used are given. 

Cost of raising Leghorn pullets, A. G. Philips {Indiana Bta. Bui. 196 
(1916), pp. 20, figs. 6; popular ed., pp. 8, figs. 4 ).—The experiments reported in 
this hulletin covered four seasons’ work and involved several thousand White 
Leghorn chicks. The chicks were reared in 8 by 8 ft. A~shaped colony brooder 
houses, heated by gasoline, in yards covered with blue grass and clover. After 
the heat was removed, each brooder house with its chicks was moved to a lot 
130 by 150 ft. plamted to young fruit trees, the rows of which were intertilled 
with corn. 

The grain ration consisted of sifted cracked corn, sifted cracked wheat, and 
steel cut oats, equal parts by weight, until the chicks reached a weight of 
0.7 lb. each, when the grain was changed to cracked corn and whole wheat. 
The dry mash consisted of a mixture of bran, shorts, corn meal, and meat 
scrap (2:2:2:1) to which was added a small quantity of charcoal and ground 
dry bone. Green feed, grit, and skim milk were fed in abundance. When 
the cockerels weighed about 1.25 lbs. they were removed to a fattening pen 
and fini.shed for market. 

Detailed data of one of the five experiments are tabulated and compared 
with the average resailts of all the exiieriments. 

It was found that the cost of a pullet up to the time of laying varies largely 
with feed prices. The average gross cost of raising pullets in these tests was 
43,4 cts. When the profit frpm the cockerels was credited, the net cost of the 
pullets varied from 24.3 to 50.5 cts., the average being 38.1 cts. It took 1.8 
eggs to produce a Leghorn chick, the cost of which'when hatched was 5.7 cts. 
To 12 weeks of age the chicks in these tests consumed 5.96 lbs. of feed and 5.0'7 
lbs, of milk per head, or 3.59 lbs. of feed and 3.41 lbs. of milk at a cost of 8.4 
cts. per pound of gain. The average weight per pullet in the five experiments 
at 168 days of age was 2.75 lbs. The percentage of mortality varied from 
8 to 29.5 in the different experiments, the average being 17. In these experi¬ 
ments iOO pullets were raised from every 457 eggs set. 

Plans are given of the Purdue shed-roofed colony brooder house. 
Temperature experiments in incubation, A. G, Philips (hidiana Sta, Buh 
195 (1916), pp. SI, figs. 5; popular ech, pp. S, figs, a).—These experiments were 
planned for the purpose of determining .the influence of different temperatures 
in the incubator on brown and white eggs, the upper and lower temperati%e 
limits of artificial incubation, and the influence on temperature readings of 
placing tlierziiometers at different heights in the machine. 

Four 150-egg incubators were used. They were of the hot-air type, supplying 
heat by both radiation and diffusion, and moisture by a sand tray underneath 
the egg trays. The five thermometers used were standard incubator thermome¬ 
ters, generally known as hanging, standing, touching, and Inovo. The hanging 
'thermometer was suspended from the top of the incubator, 2 in. above the center 
of the egg tray. The standing thermometer was on a metal stand in the center^ 
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toward tiie front of tlie machine, the bulb on a level with the top of the eggs 
but not touching them. The touching thermometers were two in number, one 
on brown and one on wl|ite eggs, near the standing thermometer. The bulbs 
of these were on a level with the top of the eggs and touching them. The Inovo 
thermometer, which is suM>osed to register the temperature of the germ In an 
egg, was placed near the other thermometers. 

Pour experiments were made with each incubator, one in 1913, one in 1915, 
and two in 1916. Brown and white eggs from White Plymouth Rock and 
White Leghorn pullets, respectively, were used. Except in the first experi¬ 
ments the eggs were so selected as to eliminate all possible influences on the 
hatch by some particular hen or because of the age of the eggs. The macbinas 
were run at the following temperatures as registered by the standing ther¬ 
mometer during the first, second, and third weeks: Machine No. 1, ICM), 101, 
102° P.; machine No. 2, 101, 102, IDS'*; madiine No. 3, 102, 103, 104®; and ma¬ 
chine No. 4, 103, 104, 105®. The following table gives some of the results 
obtained: 

Eesults of incubation eispcrimenU toith white and brown eggs. 


Machine No. 

Eggs set. 

Eggs infertile. 

Dead germs. 

Chicks dead in 
shell. 

Chicks hatched. 

Uliite. 

Brown. 

■White. 

Bro'Evn. 

WTiite. 

Brown. 

White. 

Brown. 

Wliite. 

Brown 

1.“. 

225 

225 

10 

26 

9 

17 

36 

56 

164 

126 

2. 

295 

300 

23 

37 

27 

38 

37 

59 

208 

166 

3. 

296 

300 

22 

40 

B 

31 

70 

70 

m 

151 


i 296 
i 

300 

27 

34 

25 


131 

135 

113: 

89 


No reason from the standpoint of incubation was found for the poor showing 
of the brown eggs as compared with the white eggs. It was found brown and 
white eggs need the same temperature. Machine No. 1 produced 69.3 per cent 
of vigorous chicks to fertile eggs; machine No. 2, 69.5 per cent; machine No. 3, 
64.4 per cent; and machine No. 4, 30,5 per cent In every test machine No. 2 
produced the largest plumpest, and best chicks. The chicks In machines Nos, 1 
and 3 were very similar, but those in No. 4 were poor and weak in every hatch. 

The average weekly temperatures for the four experiments as recorded by the 
different thermometers in incubator No. 2, with which the best hatches were 
obtained, were as follows: 

Average temperatures in machine No. 2, 


Kinds of thermometerFi. 


Period. 

Standing. 

i 

Tonching 
on white 
eggs. 

Touching 
on brown 
eggs. 

Hanging. 

Inovo. 

First week-.. 

“J*. 

100.9 

*JP. 

101.5 

^F. 

100.9 

104.7 

•’R 

&S.0 

Second week.... 

102.1 

102,6 

102.4 

104.9 

99.8 

Third week._____ 

103.0 

103-7 

103.4 

104.3 

101,2 


Average....... 

102.0 

102.6 

102.2 

104.6 

9S.7 



It is stated that the incubator records show that the temperatures were held 
practically to the desired point daily. 

940S7®--No. 8—17-6 
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Witli tile type of incubator used in these experiments it was found that if 
a touching thermometer is used it should be 0.5° higher than a standing, regard¬ 
less of color of eggs. If a hanging thermometer is used it should be run on an 
average of 2° higher than a standing, with a greater difference the first week 
and a less difference the third week. The Inovo should be run about 2.2° lower 
than a standing.’' 

In a minor experiment in connection wnth one of the main experiments it 
was found that “ a temperature with a standing thermometer of 100.5° the 
first week, 101.5° the second, and 102.5° the third week compares well in tem¬ 
perature and hatching results with a hanging thermometer temperature of 103° 
for three weeks.” 

In an experiment run in duplicate in 1911 with two of the experimental incu¬ 
bators and using wdiite eggs, machine No. 1 was controlled by a standing ther¬ 
mometer and run at 101, 102, and 103°, respectively, for the three weeks, and 
machine No. 2 by the Inovo thermometer and run at 100.5° for the three weeks. 
The average hatching record of machine No. 1 was as follows: Eggs set, 147,5; 
infertile eggs, 9.5; dead germs, 8.5; dead in shell, 27.5; and chicks hatched, 102, 
For machine No. 2 the corresponding averages were 149, 12, 7.5, 25.5, and 104. 
In this experiment incubator No. 1 was kept reasonably near the desired tem¬ 
peratures by the standing thermometer, the average for the three weeks being 
102.2°. At the same time the Inovo thermometer in this machine registered 
98.3° the first \veek, 99.6° the second, and 101.1° the third, averaging for the 
whole period 99,6°. In incubator No. 2, controlled by the Inovo thermometer, 
the temperature registered 100.4° the first week, 100.6° the second week, and 
100.6° :he third week, averaging for the whole period 100.5°. The standing 
thermometer In this machine registered 103° the first week, 102.7° the second 
week, and 102.3° the third week. In this test the standing thermometer tempera¬ 
tures of the two machines varied only 0.5°, but one increased during the hatch¬ 
ing period and the other decreased, yet the hatches were similar. The results 
of thivS experiment tend to show that 100.5° is not the only temperature de¬ 
sirable with an Inovo thermometer. 

The data In connection with these experiments are tabulated and discussed 
in detail. 

Goose raising, H. M. Lamon and A. R. Lee (?7. Depi. Farmers^ Bui. 
767 (1917), pp. 16, figs. 8 ).—Information is given in reference to the appearance 
and adaptability of the different breeds of geese, together with details as, to 
breeding, feeding, and marketing. 

DMET EAEMI¥0—BAIRYIIG, 

Report of the dairy husbandry department, O. F. Hunzieieb (Indiana Sta. 
Rpi: 1916, pp. —In testing i*ations for miich cows three lots of 5 cows 

each were fed six rations for ISO days. Ail the rations contained ground corn 
and corn silage, and in addition ration 1 contained cottonseed meal and alfalfa 
hay, ration 2 cottonseed meal and soy-bean hay, ration 3 linseed meal and alfalfa 
hay, ration 4 linseed meal and soy-bean hay, ration 6 gluten feed and alfalfa 
hay, and ration 6 gluten feed and soy-bean hay. 

It was found that “ a ration used in milk production, which contains ground 
corn, corn silage, and a leguminous hay requires but a limited amount of 
protein-carrying concentrates in order that it may be properly balanced. The 
three protein-carrying concentrates used in this experiment affected the cost of 
the rations less than any other of the four feeds of which the ration was com¬ 
posed. When fed in connection with alfalfa hay, cottonseed meal was the most 
economical source of protein, gluten feed ranking second and linseed meal 
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standing third. , . . Alfalfa hay was 12 per cent more economical as a milh- 
profliicing roughage than soy-bean hay when both were selling at the same price 
per ton. This does not take into account the greater quantity of soy-bean hay 
refused, clue to its unpalatable characteristic. 

• ‘‘The cost of milk was affected to the greatest degree bj: varying the price 
of corn; the hay was of next importance, the corn silage ranked third, and 
the protein-carrying concentrates fourth. The hay and corn exerted almost 
the same influence upon the cost of milk. The use of soy-bean hay caused an 
Increase in body weight and a decrease in daily milk and hutter-fat production. 

“ Properly balanced rations are, approximately, equally efficient in the pro¬ 
duction of milk and butter fat per unit consumption of dry matter. The nu¬ 
tritive ratio of a ration may be varied within reasonable limits without ma¬ 
terially affecting the productive power of the ration.” 

In the experiment to determine the effect of cottonseed meal and linseed meal 
upon the breeding power of dairy heifers (E. S. R.. 34, p. 775), 16 heifers fed 
in winter a ration of wheat bran, corn silage, and alfalfa hay supplemented with 
3.103 lbs. of cottonseed meal daily were bred an average of 1.06 times each, the 
average age at time of conception being 1 year, 7 months, and 6 clays. Nine¬ 
teen heifers fed the same as the above lot, except that 3.055 lbs. of linseed 
meal replaced the cottonseed meal, were bred an average of 1.8 times each, the 
average age at conception being 1 year, 7 months, and 26 days. 

In experiments upon the pasteurization of cream for butter making it was 
found that in the case of sour, gathered cream that is not neutralized pas¬ 
teurization at 145° P. for 20 minutes is the most satisfactory process from the 
standpoint of germ-killing efficiency and quality of butter. 

In studies upon the changes occurring in butter and milk fat during storage 
it was found that the proteins are gradually hydrolyzed into simpler compounds. 
During this hydrolysis, amino acids are formed as one of the decomposition 
products. The degree of hydrolysis depends upon the initial condition of the 
proteids, the quantity of hydrolizing agents present, and the temperature at 
which the butter is kept. The percentage of gain in proteicl nitrogen not 
precipitated by phosphotiingstic acid was 4.157 for raw cream butter, 3,465 for 
butter from cream pasteurized at 145° for 20 minutes, 3.161 for butter from 
cream pasteurized at 165° flash, and 2.99 for butter from cream pasteurized at 
185° flash. Little variation was found itr the constants of the fat of stored 
butter with the exception of the acid value, which showed a marked increase 
in the raw cream butter and .smaller increases in butter.s from cr^m pas¬ 
teurized at different temperatures. 

Bacteriological analyses made of the cream and butter in connection with 
the pasteurization experiment show that pasteurization at 145°, holding process, 
“ gives the greatest killing efficiency for all varieties of micro-organisms pres¬ 
ent.' The flash system at 185° gives next best killing efficiency but does not 
give uniform results. The flash system at 165° shows lowest killing efficiency 
for all varieties of micro-organisms and is the most variable of the three 
methods.” 

Preliminary studies upon the cause of oily flavor in butter from cream pas¬ 
teurized at 185° indicate that this condition is due to a combination of the 
high degree of heat in the presence of high acidity. 

Notes are given on the activities of the department in the testing of pure¬ 
bred dairy cows and creamery inspection work. 

deeding and management, of dairy calves and young dairy stocky W. K. 
Brainebd and H, P. Davis {U. 0. Dept. Apr., Farmers^ Bui. 777 {1911), pp. M, 
figs. 5 ).—In addition to a detailed discussion of this subject, brief information 
is given on calf diseases. 
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Milking macMnes: A study of the practical operation of 108 milMng 
machines in Jefferson County, New York, F, E. Robbetson and C. W. Gil¬ 
bert {Jefferson Go. [F. Y.], Farm Bur. Bui. 7 (1916), pp. 12). — brief report 
is given of a study of the operation of 108 milking machines representing seven 
different makes in Jefferson County, N. Y. The study was conducted during* 
very hot weather in July and August, 1916. In order to compare hand milking 
with machine milking information was also accumulated from 51 different 
milkers, including men, women, and boys relating to the time required to 
milk out 100 lbs. of milk by hand. 

It was found that with the different makes of milking machines it required 
from 80 to 126.5 minutes to milk 100 lbs. of milk per unit, as compared to 
68 minutes by hand. Under the same conditions the different units milked 
from 6 to 7.5 cows per hour as compared to 6.9 cows per hour by hand. These 
data include the customary time required to start the engine, place the teat 
cups on the cows, change the units from cow to cow, and care for the milk in 
the usual manner. The strippings after milking with a mechanical milker aver¬ 
aged less than 1 lb. per cow. 

The most efficient combination of operators and units seemed to be where 
one operator used four single units or two double units, although greater speed 
was made with other combinations. One operator using three single units 
obtained 100 lbs. of milk in 28.8 minutes, while one operator using two double 
units obtained 100 lbs, of milk in 32.4 minutes. 

It took from 15 to 20 minutes daily on the average to properly cleanse the 
milking machines. 

Market milk contests and dairy surveys, L. H. Cooledgb {Michigan ^ta. 
Rpt, 1916, pp. 251-B55). —^Results are given of a number of market milk con¬ 
tests, market cream contests, and sanitary surveys of milk plants, dairy farms, 
and milk plant water supplies made in a number of places in tlie State during 
the year for the purpose of establishing a proper basis for educational and ex¬ 
tension efforts in connection with milk production and marketing. 

A sanitary survey of the milk plants and farms supplying milk for the city 
of Flint, Mich., showed an average score of 58.3 for the milk plants, none of 
them scoring above 75. The average score of 40 dairy farms w^as 59.4, only one 
of which scored above 75. In connection with this survey a milk contest was 
held in which the milk samples were^taken from wagons without previous warn¬ 
ing. Of the 18 samples examined only one scored above 90 and nine below 60. 
Buring the following March a second milk contest was held at Flint, in which 
31 per cent of the samples scored above 90 and none below 60. This contest 
included samples prepared for the contest and samples taken from wagons 
without warning. 

Bacteriological analyses of water made in connection with these dairy sur¬ 
veys showed that 37 per cent of the city water samples and 70 per cent of the 
samples of rural dairy w^ater supplies examined w^ere sewage polluted. 

A plea for uniformity in municipal milk regulations, L. P. Brown {MUIc 
Dealer, 6 {1917}, Wo. 4» PP. 24, 26, 28, $0-S2, 34 )•— this paper, which was 
read before the International Association of Dairy and Milk Inspectors at 
Springfield, Mass., the author compares the milk regulations of 17 of the larger 
cities of the United States, and show's by means of tables the lack of uniformity 
in the requirements of the various cities for the production of sanitary milki' 
Report of the committee on methods of appointment of dairy and milk 
inspectors and their compensation, E. Kelley {Milk Dealer, 6 {1917} ', Mo. 4, 
pp. 18-2G, fig. 1). —In this report, read before the International Association of 
Dairy, and'Milk Inspectors at Springfield. Mass., tabulated data with brief com- 
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ments are given of information received from SI States and 102 cities concern¬ 
ing methods of appointment and compensation of dairy and milk inspectors. 

Beliahility of the hacteriological analysis of milk, H. W. Conn {Milk 
Dealer, 6 (1917), No. 4, pp. 50-56). —In this paper, read before the International 
Association of Dairy and Milk Inspectors at Springfield, Mass., the author dis¬ 
cusses the reliability and significance of bacteriological milk analysis. A sum¬ 
mary is given of an extensive series of tests made during the last three years 
in a considerable number of laboratories to determine the amount of variation 
in the analysis of milk that may be introduced by conditions beyond control. 

The results of 20,000 analyses show that by standard methods used in rou¬ 
tine laboratories by ordinary laboTatory assistants variations of from 25 to 30 
per cent in the analysis of identical samples of milk may be expected to occur. 
Where special care is taken by experts a much closer result is obtained. How¬ 
ever, in view of the enormous range in number of bacteria occurring in different 
samples of milk this amount of variation in the results of bacterial counts is con- 
si<lered of no real significance. “A bacteriological analysis of milk can not be 
relied upon to give actual numbers of bacteria, but only approximate num¬ 
bers, . . , 

“ The bacteriological analysis of milk is not to be taken as Indicating In itself 
either a condition of safety or a condition of danger, but only as a warning. 
Good, clean, fresh milk will have a low bacterial ccmnt, and a high bacterial 
count means dirt, age, disease, or temperature. A high bacterial count Is there¬ 
fore a danger signal, and Justifies the health officer in putting a source of sup¬ 
ply with a persistently high bacterial count among the class of unwholesome 
milk. 

“ Bacteriological analysis offers the only means of grading milk according 
to its sanitary character. A grading system applied to the milk industry Is the 
great desideratum for the improvement of the industry in the future from the 
standpoint of the producer, the dealer, and the consumer.” 

Why cream tests vary and how to produce first-grade cream, B. O. Ghaliis 
{Union So. Africa Dept. Agr. IFuh.J, 82 {1915), pp. 21, figs. 9). —The autiior 
explains the various points connected with the successful operation of cream 
separators and reports the results of several series of tests with a 45-gal. sepa¬ 
rator to ascertain the cause of variations in cream tests. 

In testing the effect of variations in the speed of separators, using milk test¬ 
ing 4.3 per cent fat and separating at a temperature of 86* F., it was found 
that turning the handle 60 revolutions per minute, the prescribed speed, gave 
cream testing 54 per cent fat and turning at 55, 50, and 45 revolutions per 
minute, gave creams testing 46, 31, and 26 per cent, respectively. Irregular 
tuniing produced cream testing 44 per cent fat. In separating milk testing 3.5 
l)er cent fat at 86 -to 90* when the separator handle was turned at 60 revolutions 
per minute, cream containing 34 per cent fat was obtained, and when turned at 
74 and 40 revolutions per minute 52 and 20 per cent creams, respectively, were 
obtained. Turning the handle irregularly produced 27 per cent cream. 

^, In a test in which milks of different fat contents were separated under iden¬ 
tical conditions, the separator being turned at 60 revolutions per minute and 
the milk separated at 88®, milk testing 4.8 per cent fat produced 49 per cent 
cream, and milk testing 2.9 per cent produced 38 per cent cream. 

The final experiment had to do with the effect of temperature of the milk 
upon the fat content of the resulting cream. Using 3.T per cent milk and turn¬ 
ing the separator at 60 revolutions per minute, milk separated at 90* produced 
42 per cent cream, and milk separated at 80 and at 74* produced 51 and 62. per 
cent creams, respectively. 

Notes are given on the care of cream on the farm. 
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Marketing creamery butter, R. G. Potts and H. F. Meyee (U. 8 . Dept. Agr. 
Bill. 4S6 (W17), pp. S7, figs. 17). —General information is given regarding the 
packing, shipping, and marketing of creamery butter, based on a general sur¬ 
vey in over 50 cities. The more complex economic phases of butter marketing 
are not discussed. 

The authors state that “ a knowledge of the various market requirements, 
marketing methods, and marketing facilities is essential for the successful 
marketing of creamery butter. Particular attention should be given to the 
market requirements as regards quality of butter and size and style of pack¬ 
ages. Critical markets require a clean-flavored, firm-bodied, well-made piece 
of butter for which they pay the highest prices. Butter of inferior quality is 
discriminated against by, critical buyers and usually sells at prices consider¬ 
ably below the better grades. 

®*The use of neat and attractive containers, standardized to a uniform size 
and style, is highly desirable both for local and foreign markets. Carelessly 
packed butter has not only a poor appearance but also usually brings a lower 
price. The branding of bulk-butter packages (tubs and cubes) with the gross, 
tare, net weight, and churning number greatly facilitates the handling and in¬ 
spection of butter In the market. The use of consumers' packages for butter 
is increasing. A standardization of these, particularly the cartons, is es¬ 
pecially desirable. 

** Market grades for butter have been established by a number of wholesale 
produce organizations. While these conform quite closely to a uniform 
standard it is generally conceded that butter which will pass in some markets 
for a certain grade may be classed differently in another, owing to a different 
standard of quality which the butter inspector may use. The employment of 
butter inspectors and the maintenance of market Inspection is at present pro¬ 
vided in the w^holesale markets by the organizations of wholesale butter dis¬ 
tributors.” 

Statistics of cold-storage holdings of butter in 1914 indicate that 81 per 
cent of the butter stored Is delivered Into storage during May, June, July, and 
August. The deliveries out of storage are more gradual. The average length 
of storage is approximately 6.2 months. “The cost of financing and handling 
butter in storage is approximately one-fourth cent per pound per month* 
“Regular, scheduled refrigerator rail service is provided for butter in the 
more highly developed dairy sections. Express service often is employed for 
shipping to near-by markets and may be used in combinations with refrigerator 
freight service in reaching the more distant markets. Cooperation among 
creameries has proved of value in ohtainiiig and using refrigerator service where 
creameries are located in close proximity to each other. 

“ State brands for butter which creameries are permitted to use when they 
have complied with State requirements have been adopted by Minnesota, Iowa, 
and Michigan. They are intended to convey a guaranty of purity and quality in 
the butter which -will be of mutual benefit to both the producer and the con¬ 
sumer. The esrabiishment of brands is essential for effective advertising or in 
retaining the identity of the manufacturer of a product. Appropriate adver¬ 
tising and salesmanship are also two vital factors in successful market dis¬ 
tribution. In marketing a branded product it is highly important that a sani¬ 
tary and attractive package be used and that a certain standard of quality be 
maintained.” 

, VETEEMAEY MEMCmE. 

Beport of the Teterinary department, R. A. Ceaig (Indiatm 8tQ. Mpt 
pp. 6T, 68 ).—The incubation for two weeks 'of filtrates obtained by passing 
liog-elioiera blood through Pasteur-Chamberland and Berkefeld filters resulted 
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in a slight cloudiness and a very noticeable precipitate. Microscopic exam!na> 
tions of the filtrates showed an increase in the so-called grannies. An increase 
in the albuniia content of the filtrates during the incubation period w’as also 
observed. Examination of the filtrate^after the removal of this albumin did 
not show the presence of the granules. 

Five pigs which were removed from their mothers at birth and fed by hand 
ivere injected intravenously and intraperitoneally with 60 cc, of a iiog-cholera 
blood filtrate. Three similar animals were used for controls. After four days 
both the inoculated and control pigs w^ere bled and the blood examined micro¬ 
scopically. No difference was observed between the blood of the two sets of 
animals. The inoculated pigs on post-mortem examination showed slight 
hemorrhages in the lungs, lymphatic glands, and kidneys. The control pigs 
showed hemorrhagic foci in the kidneys, a condition which has been shown 
to be common in young pigs. 

An attempt to attentuate hog-ciiolera blood by passage through rabbits and 
using a virus prepared by extracting the carcasses of injected rabbits with 
physiological salt solution and passing it through a Pasteur filter was unsuc¬ 
cessful. Six of the eight pigs inoculated with this virus died of acute hog 
cholera and five exposure check pigs also died. 

Hog-cholera blood dried over sulphuric acid iVu* periods varying from 10 to 
15 days and subjected to heat of from 40 to 42® 0. for periods of from four to 
seven days did not produce the disease. No immunity, however, was conferred, 
as the inoculated pigs died later when exposed to hog cholera. The work to 
determine the relative virulence of hog-cholera blood at different periods of the 
disease, as previously noted (E. S, R., 34, p. 783), was continued. The data 
are reported in tabular form. 

Of 156 samples of blood tested for infectious abortion in cattle by the 
agglutination test, 96 yielded negative results and 60 positive reactions, 

Report of the veterinary department for the biennial period, July 1, 1912, 
to June 30, 1914, J. I. Gibson (Bien. Rpt Yet. Snrg. loiva, 9 (1913-14)^ pp- 
80 ),—This report includes data relating to hog cholera control w^ork in Dallas 
County, Iowa, and rules and regulations adopted by the animal-health com¬ 
mission of the State. 

fifteenth report of the Live Stock Sanitary Board and chief veterinary 
inspector of Maryland, 1914-15, L. Hickman et al. Mpt Live Stock 

Sanit Bd. and Chief Yet, Insp, 31(1, 13 {1914~15), pp, 45, figs. 7).—^TMs report 
deals wdth the occurrence of and control work wfith infectious diseases of 
animals in Maryland, reporting at length on the occurrence of and eradication 
work with foot-and-mouth disease during the recent outbreak. 

Proceedings of the fifteenth, annual convention of the Horth Dakota 
Veterinary Association (Proe. N. Dak. Yet. Assoc., 15 {1916), pp. —The 
greater part of tliis report is taken up by a paper on Sterility in Cattle, by 
W. h. Williams (pp. 15-39). 

Annual report of the veterinary service for the year 1915, W. Littlewood 
(Am. Bpt. Yet Serv. Egypt, 1915, pp. Yl+59; abs. in Trop. Vet Bnl., 4 {191$}, 
Wo. 4 pp. 192-196). —^The several sections of this, the usual annual report 
(B. S. R., 36, p. 180), deal with contagious diseases, the work of the veterinary 
pathological laboratory, and the w'ork of the school of veterinary medicine. 

A Note on Spraying of Cattle with Special Dips for the Eradication of Ticks, 
by H. Cooper (pp. 45-48) ; a census of cattle, buffaloes, sheep, goats, camels, 
pigs, horses, mules, donkeys, etc., in Egypt during 1914 as compared with that 
of 1915; and the return of animals slaughtered in the principal abattoirs during 
the year are appended. 
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Directions for preparation of veterinary specimens for examination, M. 
F'eancis (Terns Sta. Circ. 16 (1916), pp. 7, flps. 3). —A brief descriptive account. 

Studies on tiae blood proteins.—I, Tbe serum globulins in bacterial infec¬ 
tion and immunity, S. H. Huswitz and K. F. Meyee (Jour, JJxpt. Med,, ^4 
(1916), Wo, 5, pp. 515-546, fiffs, 7).—The results of the investigation reported 
are summarized as follows: 

“The progress of an infection is usually associated with marked changes 
in the serum proteins. There may be an increase in the percentage of the total 
protein during some stage of the infection, and there is usually a change in 
the albuiTiin-globnlin ratio with an increase in the total globulins. This rise 
may antedate the development of any resistance by a considerable period of 
time. The nonprotein constituents of the blood show ductuations with a 
tendency to rise as the Infection progresses. 

“ The process of immunization is in almost ail instances associated with a 
definite increase in the globulins of the blood, and in some cases with a coin- 
plete inversion of the normal albumin-globulin ratio. This may be produced 
both by living and dead organisms and by bacterial endotoxins. Massive doses 
usually result in an upset wdilch shows no tendency to right itself during the 
period of observation. A rise In the globulins has been shown to occur long 
before the animal develops immune bodies in any appreciable concentration; 
and where tlie globulin cnrve and antibody curve appear to parallel one an¬ 
other it can be shown by a careful analysis of both curve.s that there is a 
definite lack of correspondence at various periods of the experiment. Ani¬ 
mals possessing a basic immunity show a more rapid rise in the globulin curve 
following inoculation.’^ 

No parallelism was observed between the leucocytic reaction and the globulin 
reaction. The globulins may be as high during periods of leucopenia as during 
the period of a leucocytosis. As striking an increase in the serum globulins is 
produced by bacteria! endotoxins as is produced by living and killed bacteria. 
This would seem to Indicate that a bacterial invasion of the organism is not 
absolutely essential for the globulin changes, and that the toxogenlc factor 
In Infection and imnmnity must play a part in the production of the changes 
noted. 

“Inflammatory irritants injected intraperitoneally also result in a globulin 
increase. In this case the changes produced may best be explained by the 
toxogenlc effect produced by the protein-split products resulting from the 
inflammatory condition. Iiitraperitoneal injections of killed bacteria give 
rise to a more rapid increase in the serum globulins. The rapidity of the re¬ 
sponse following intraperitoneal as compared wIili Intravenous injections doubt¬ 
less stands in intimate relationship to the neutralizing power possessed by the 
blood serum, and perhaps to the more extensive surface of absorption follow¬ 
ing iiijcHflIoii by the iiirrapeiitoneal route.*' 

,' Experimental observations on the pathogenesis of gall-bladder infections 
in typhoid, cholera, and dysentery, H. J. Nichols ( Jour . Expt . Med .,' B 4 
(1916), Wo, 5, pp. 497-514).—-The results of investigations with the common 
duct fistula method in the rabbit lend siippcjrt to the theory of the production 
of gall-bladder lesions in typhoid by a descending infection of the bile from the 
liver. “More bacilli appear In the bile wnth increased doses, and more gall¬ 
bladder infections are obtained by increased doses. More bacilli appear in the 
bile after mesenteric vein injection than after ear vein injection, and more 
lesions^ result under the first condition. More bacilli appear in the bile' after 
inj^eetion of the same dose in Immunized animals than in normal animals, and 
more lesions also result in immunized animals.*’ 
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Tile fate of the micro-organisms after their appearance in the bile seems to be 
largely determined by the antisei>tic properties of the bile which are largely 
due to its alkalinity. It appears possible to protect the rabbit against gall* 
bladder infections, at least to some degree, by the previous injection of sodium 
bicarbonate. 

Alkaline therapy is suggested in the prevention and cure of guIl-blafMer 
carriers. 

A comparison of the “ defibrination and oxalate ’’ methods of serum 
preparation as applied to hemorrhagic septicemia and anthrax sera to¬ 
gether wfith some analyses of bu:^aIo and Mil bull bloody 11. V. Noesis (Ayr. 
Research hut. Pusa Bui. 60 {W16), pp, 15 ).—The results of the investigation 
submitted in detailed tabular form show that the oxalate method gives a con¬ 
siderably increased yield of serum as compared with the defibrination inethoii 
in the preparation of hemorrhagic septicemia and anthrax sera. Serum pre¬ 
pared by the oxalate method is also greatly superior in appearance to that 
obtained by defibrination and centriiugalization. In the case of buffalo blood 
the oxalate procedure saves considerable centrifugalizing, which is of practical 
importance in the preparation of large quantities of sera. With hill bull Wood 
the corpu.scIes do not settle, and the blood must be centrifugal izecl. A series of 
bleedings taken at short intervals wms found to increase the yield of serum 
progressively, the third bleeding giving the largest percentage of serum. An¬ 
alyses of normal buffalo and hill bull blood indicated that the chief point of dif¬ 
ference was the considerably larger percentage of globulins in the serum from 
the Mil bull blood. 

Anthrax or charbon, H. J. Washburn (U. S. Dept. Agr., Faiiners' But 784 
(1917), pp. 16). —This supersedes Farmers’ Bulletin 439, previously noted (E. S. 
E., 25, p. 381). 

The diagnosis of tuberculosis by means of tuberculin with special refer¬ 
ence to the intxapalpehral method, N. Moei (Atti R. 1st. Incoragg. Fapoli, 6. 
ser., 67 {1915}^ pp. 71-89). —This material has been previously noted from 
another source (E. S. R., 36, p. 578). 

Experiments on cattle plague, O. Todd and R. G. White (Cairo^ Egypt: 
Govt., 1914, pp. IX~{-1SS, figs. 136). —This is a report of work carried out for 
the commission nominated by the Council of Ministers April 13, 1912. 

The several parts of the report deal with the loealizatiun, etc., of rinderpest 
virus in the animal body, methods of the transmission of the disease anti 
tenacity of virus outside the body, general considerations on the nature of the 
causal organism, a bibliography on the subject, meteorological data, and details 
of the experiments. An appendix include.^ a brief abstract of the results ob¬ 
tained. 

Hog cholera, M. E. Tabusso (Bol Min. Fomento [Peru], 14 (1916), No. 4, pp, 
5-23 },—This is a general discussion with special reference to observations of 
the disease in Peru. The topics considered are spread of the disease, etiology, 
clinical forms, diagnosis, therapy, and prophylaxis. 

Tuberculosis of hogs, J. R. Mohijer and H. J. Washburn {U. S. Dept. Agr., 
Farmers^ Bui. 781 {1917}, pp. 19, figs. 4)«—This is a revision of the circular 
previously noted (E. S, R.,,27, p. 684). The topics dlsciis,sed are the prevalence 
and economic Importance of the disease, methods of infection, symptoms of 
tuberculosis in hogs, die tuberculin tests, lesions, and preventive measures. 

Osseous cachexia, and verminous cachexia of equines.—Cylicostomiasis, 
C. CoNEEUB {Bui. Noc. Path. Exot., 9 (1916), No. 8, pp. 600-633; aM. in Trap. 
Yob Bui,, 4 (1916), No. 4, pp. This is a discussion of a disease of 

horses, mules, and asses occurring in Brazil, known as “ cara Inchada or 
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“ bigiiead/^ which is apparently the disease known elsewhere as osteoporosis ox' 
osteomalacia. In a number of cases examined post-mortem the author always 
found innumerable small worms of the genus Cylicostomum, in addition to 
others. Considering the disease to be of verminous origin he has applied the 
name cyllcostomiasis. 

Pseudo-epizootic encephalomyelitis of the horse, G. Uebain {Bui, Boc. ^ 
Path. Ewot,, 9 (1916), No, 8, pp. 657-561; abs. in Trop. Vet But, 4 (1916), No, 4^ 
pp, 184, 1S5). —This article relates to a highly fatal disease of equines in 
Parana, Brazil, known as “peste de cegar’^ (blindness disease), which is 
characterized by the following symptoms: Blindness; circular movements fol¬ 
lowed by a unilateral paralysis; immobility, the animal remaining for hours 
without moving; and a stage of excitability, depression, coma, and death. The 
affection is said to differ from Borna disease. The author is of the opinion 
that it is caused by a fungus of the genus Aspergillus found in corn. 

Purther investigations of the etiology and control of Infectious abortion 
in mares, E. S. Good and W. Y. Smith (Kentucky Sta. But 204 (1916), pp. 
$37-396, pU. 8 ).—This bulletin gives a brief historical review of other investi¬ 
gations;'compares the disease of infectious abortion in the mare and cow; 
gives a history of the studs and cases investigated; and takes up the morpho¬ 
logical, cultural, and physiological characteristics of Bacillus abortivo-equinus; 
agglutination and complement-fixation tests; agglutination and complement- 
fixation tests to determine the relationship, if any, of B. aborttvo-equinus and 
(jther organisms belonging to subgroup II of the coion-typhoid group; inocula¬ 
tion experiments; production of a hyperinimune serum for infectious abortion 
in mares; experiments in immunizing animals with a bacteria made from B. 
aborUvo-equinuB; and the effect of methylene blue, liexamethylenamin, carbolic 
acid, and potassium permanganate on B. abortivo-equinus. 

The authors have isolated B. abortlvo-equimis from nine different studs of 
aborting mares and one stud of aborting jennets. By cultural, agglutination, 
and complement-fixation tests the organism has been found to be distinct from 
the other pathogenic organisms of subgroup II of the colon-typhoid type. The 
organism varies in its physiological property of splitting lactose and saccharose, 
as previously noted (E. S. R., S5, p. 7S5). A 0.1 per cent solution of potassium 
permanganate was found to destroy the organism in one minute, and a 1 per 
cent solution of carbolic acid in the same time. A 1:1,000 solution of methjdene 
blue destroyed the organism in five minutes, while a saturated solution of boric 
acid required three hours for the destruction of the germ. It is indicated that 
all of these solutions, in the strengths mentioned, can be used as douches and 
not injure the mare. 

Subcutaneous injections of B. abortivo-equmiiB produced abortions in guinea 
pigs and rabbits, and an intravenous injection of this organism produced abortion 
in the hog and sheep. The feeding of large amounts of the germ to a pregnant 
sow, however, produced no injury. The feeding of the organism to pregnant 
ewes did not produce abortion. Small doses injected intravenously into hogs 
resulted only in lassitude, while a large dose given intravenously and repeated 
produced death. The organism’ could be recovered from the internal organs 
of the animal. The intravenous injection of 1 cc. of a physiological salt sus¬ 
pension of B. abortivo-equmus into a pregnant mare produced abortion in 12 
days in one case, and the injection of'2 cc. of a similar suspension into another 
pregnant mare produced abortion in 10 days. 

A suspension of the organism in sterile water mixed with ship stuff and fed 
to a pregnant mare produced a persistent diarrhea which would not yield to 
medical treatment and resulted in the death of the animal 20 days ufter receiv¬ 
ing the dose. The organism wms recovered from the heart,blood of the mare 
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and the liver of the fetns, thus demonstrating to our satisfaction that the 
organism had passed through the intestinal walls to the blood stream of the 
mare and fetus, and would have produced abortion had the mare lived.” 

A bacterin prepared by suspending the organism which had been growm on 
plain agar in physiological salt solution and heated to 60° C. for two hours 
protected rabbits against 10 times the lethal dose of the organism. The sub¬ 
cutaneous injection of rather large doses of the bacterin in pregnant mares 
produced no bad effects other than an occasional abscess at the site of inocula¬ 
tion. The animals so treated delivered live healthy colts. The injection of 
increasing doses of bacterin followed later by the subcutaneous injection of 
increasing doses of the live organism caused a pregnant mare to deliver a live, 
although weak, colt which soon developed into a strong animal. The drastic 
treatment had a depressing effect on the mare, but she later recovered and 
four luoiiths afterwards was in excellent condition. 

The results obtained with the hyperimmune serum have been previously 
noted (E. S. B., 35, p, 80). 

It is indicated that, “in the light of our present investigations, a bacterin 
made of the B. aJ)ortwo~equims injected subcutaneously will, if giVen to a 
pz'egnant mare in proper and increasing doses, do no harm and will, in all 
probability, immunize her against the disease of infectious abortion if the 
bacterin be administered before the disease is contracted in a natural manner. 
In the production of this bacterin we grow the B. abortivo-equmus on agar 
slants. The cultnre is then washed three times with normal salt solution in a 
centrifuge.” 

See also previous notes (E. S. B., 29, p. 779; 35, p. 885). 

The avenue and development of tissue-infeetlon in intestinal tricho¬ 
moniasis, P. B. Hadley {Rhode Island Bta. Buh 168 {1916)^ pp. pis. 11, 
figs. 2).-—In continuation of the studies previously noted (E. S. R., 36, p. 483), 
the author reports upon the manner in which the flagellates responsible for in¬ 
testinal trichomoniasis penetrate the cecal epithelium and enter the sub- 
epitheliai tissues, there to produce characteristic lesions, and describes the 
course of the infective process. 

“As a result of a more or less fluid condition of the cecal content the flagel¬ 
lates multiply in vast numbers by autogamous reproduction and finally mi¬ 
grate into the crypts of Lieberkuhn, where they tend to gather at the terminal 
branches and produce a marked bulging of the fundi, 

“ Either through pressure or natural invasive power, or both, the free motile 
flagellates (trophozoites) penetrate the goblet cells, froce out the nucleus, or 
push it to one side, break through the base of the cell, subseciuently through 
the basement membrane, and enter the connective tissue of the mucosa, A 
large number of flagellates may penetrate' the same rift in the epithelial wall 
and subsequently become disseminated. 

“ With the further passage of flagellates through the epithelial wall 'they tend 
at first so to congregate as to separate the epithelial wall of the fundus from 
the basement membrane and from the core of the villus. The first mechanical 
effect upon the epithelial cells of the fundus is the production of a ragged, 
fringed appearance at the basement end. 

“ Either as a result of the mechanical damage brought about by the earliest 
of the invading flagellates or due to the effect of toxic metabolic products, the 
epithelial cells at the fundus of the crypts become further disorganized, permit 
other flagellates to pass, probably through intercellular rifts, and finally de¬ 
generate, leaving at the site of the fundus only free nudei, cellular debris, and 
flagellates. * Sometimes the epithelium of the fundus is pushed downward 
ttirough the crypt-space without becoming fully disorganized. 
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“ Tliroiigli the subseqnent migration of round cells and endothelial or other 
phagocytic cells into this region, the area (the crypt-space) becomes consoli¬ 
dated. At the same time many of the flagellates are surrounded by endothelial 
cellSj while others proceed to invade further the core of the villus and the 
muscuiaris mucosse. The terminal portions of the epithelium usually remain 
Intact at this stage. 

“At this point the motile forms of the flagellates for the most part disappear, 
and further multiplication in the tissues is continued by autogamous reproduc¬ 
tion. At the beginning of this stage of development most of the parasites lose 
both the membrane and flagella, together with other organelles which charac- 
teriae the trophozoite, and appear as the round or oval bodies, staining pink 
with eosin, which are regarded by Smith as amebas iA7noeha meleagridU). 

“ With the continued invasion of other crypts, followed by similar consolida¬ 
tions, the deep-lying cecal epithelium becomes to a large exent destroyed, the 
entire mass of cecal tissue becomes parasitized, fusions with adjacent struc¬ 
tures may occur, and secondary bacterial infections intervene. A secondary 
flagellate invasion of the ceca may occur through the outer serous covering as 
a result of contact-infection from the liver. 

“ With the further progress of the infection the parasites disseminate through 
the reticular tissues of the core of the villi and produce a sort of ‘ reverse in¬ 
fection,’ attacking from the rear the epithelium overlying the terminal portions 
of the villi. With the gathering of parasites between the wall and the basement 
membrane the epithelium is first straightened and finally forced off. This is 
the culmination in the process leading to a more or less complete destruction of 
the cecal epithelium and a liberation of some of the parasites into the cecal 
canal. ' ' 

“ In explanation of the circumstances leading to the active invasion of the 
crypts, the data at present in hand make It appear probable that an earlier 
diarrheal condition present in the lower intestine and ceca is mainly respon¬ 
sible for the great multiplication of the flagellates (autogamy) in the cecal 
canal and for the subse<iuent invasion of the crypts. It seems much less prob¬ 
able that the flagellates in themselves can be regarded as the cause of the initial 
diarrheal state. ... 

“True amebas, chiefly A. intestmalis, are frequently present in the ceca, 
sometimes in numbers, but only in exceptional cases can it be concluded that 
they are of pathogenic significance in the prodnction of cecal lesions. ^Aside 
from those cases in which it is identical with the sehizont stage of Eimeriar- 
atn-um, A. melmgnilis must he regarded as the late trophozoite (rounded,) 

, stage of the intestinal flagellate, Trichomonas.” 

Meningo-eB-cephalomyelitis of fowls (? spirillosis), G. Usbmn {BuL 
Path. Bmt., 9 {1916), No. 8, pp. oGl-oOS; ahs. in Trap. Yet. Bui., 4 (1916), No.\ 
4, p. 185 ).—This article relates to a disease which affects a few adult fowls 
in most poultry runs in the State of Parana, Brazil, where it is known locally 
as “ar.” 

Bowl plague in ducks, L. Gominotti {Clin. Vet. IMilanJ, Ras^. Pol. BanU. ■ 
€ Ig,, $9 {1916}, No. 5. pp. 129-135, figs. 2; ahs. in Trop. Vet. Bui, 4 (191$), 
Wo. 4, p. J76 }.—TUb reports upon a study of an outbreak of fowl pest or 
plague among clucks on the lake of the Public Gardens of Milan in which 50 
per cent of the birds became affected. The paper' includes a review of the 
literature. The studies led to the following conclusions: 

“Fowl plague may attack wild ducks placed in the same conditions, as 
domesticated birds. The clinical form in 'Which the ,disease manifests Itself 
in these animals' Is the nervous form. The morbid anatomy of the disease 
shows nothing characteristic. The virus can not be found in the blood or in' 
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tie lEternal organs, even when qnantities exceerling those ein|)loyed In working 
with the disease in geese are used. It is found, however^ in the central 
nervous system. 

“The transmission of the infection to fowls is possible by means of sii!>» 
Ctttaneous injection of emalsions of the cerebral substance of infected ducks. 
On the contrary it is not possible to transmit it to the domesticated flack 
however large a close of virus is employed, either by ingestion, intravenous 
inoculation, instillation on to the conjunctiva, or even by intracerebral in¬ 
oculation.*^ 

EUEAL ’EmmEEmm. 

Hydraulic flow reviewed, A. A. Barnes (New York: Spon d 
1916, pp. Xl-\-lS8y pis. 12, figs. 15).—This is a book of reference to standard 
experiments on the flow of water in pipes, channels, notches, weirs, and circular 
orifices, together with new formulas relating thereto derived from the author’s 
experiments. 

Part 1 deals with the experimental determination of the coefficients in the 
iogaritlimic formula for the flow of water in various kinds of pipes and chan¬ 
nels. Part 2 deals with the measurement of water by means of triangular 
notches, weirs, and circular orifices, and with the abolition of the varying 
coefficient., 

From his experiments the author draw’s the conclusion that flowing water 
always obeys one fundamental law. “As distinct from the various types of 
formulas wffiich at present exist for representing isolated sets of results these 
new equations form one family, the individual members are all descended 
from the fundamental formula: v~K m® H§. Further, this equation is directly 
related to the formula for all classes of pipes and channels in which the in¬ 
troduction of the length in the direction of flow merely causes the formula to 

JBt 

be written: i?=JT in which 

JLf 

A bibliography and working tables and diagrams are included. 

A striking feature of this book is that no recognition is given certain 
recent American wwks bearing on the subject, especially those from the U. S. 
Reclamation Service and the U. S. Department of Agriculture. 

Hydro-electric power.—I, Hydraulic development and equipment, L. Ltn- 
noN (New York: IIcGrmc-IIill Book Oo., 1916 , vok i, pp. pi. i, figs. 

2S4 ).—It is the author’s purpose in this book “to produce a w’ork for the guid¬ 
ance of engineers in the practical design of hydroelectric plants, which would 
have the characteristics of accuracy, clearness, and completeness. Scientific 
discussions of various hypotheses and theories have been omitted except in 
cases where their incorporation in the text has been essential to the under¬ 
standing of the subjects treated. . , . A number of new and original for¬ 
mulas appear for the first time here. Among these may be mentioned the 
exact formulas for solid dams and for the magnitude and location of the 
resultants of forces acting on dams.” 

The successive chapters are as follow’s: General conditions, flow in streams, 
weirs and orifices, power variation and storage, artificial waterways, pipe lines 
and penstocks, dams, movable crests for dams, headworks, winter wdieels, and 
speed regulation of water wheels and abnormal penstock pressures. Mathe¬ 
matical 'tables for practical use are appended. 

Convenient form of hook gage, R. B. Sleig-ht {Engin. News, 77 (1917), Mo. 
4, pp. 155,156, figs. 2 ).—^This article describes and illustrates a convenient hook 
gage' 'developed by the Office of Public Roads and Rural Engineering of the 
U. S. Department of Agriculture and used by its Irrigation Investigations 
Pivisiop, 
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Profile surveys in tlie Colorado Biver basin in Wyoming, Utah, Colorado, 
and New Mexico (U. S. Geok Survey, Water-Supply Paper 396 (1917), pp, 6, 
pis, 48). —This report, prepared under the direction of W. H. Herron, contains 
a plan and profile of Green River above Fontenelle, Wyo.; Green River from 
the Colorado state line to Horseshoe Bend, Utah; Green, Duchesne, Uinta, and 
White rivers in the vicinity of Ouray, Utah; Green River from mouth to Gunni¬ 
son Butte, Utah; Grand River from Green River to Castle Greek, Utah; Grand 
River from Grand Junction, Colo., to Castle Greek, Utah; Grand River from 
Kremmling to Glenwood Springs, Colo.; Gunnison River from Cimarron Greeiv 
to Gunnison, Colo.; and Gila River in the vicinity of Cliff and Redrock, N. Mex. 

Irrigation in Florida, F. W, Stanley (V. S. Dept. Ayr. Buk 462 (1917), pp. 
62, pis. 6, figs. 10). —This bulletin deals with the history of irrigation in Florida, 
and states that in 1915, 25,500 acres of truck crops and citrus groves were irri¬ 
gated in Florida. 

The main conditions making irrigation necessary in Florida are said to be 
the uneven distribution of the rainfall and the character of the soils. Soil 
moisture determinations in citrus groves and trucking sections showed that after 
the moisture content has fallen below 3 per cent the available supply is ex¬ 
hausted. ** It is apparent that cultivation in the open spaces has had a marked 
effect upon the soil moisture.” However it is shown “ that both cultivated and 
noncultivated groves have depleted their available moisture supply from the 
soil, which evidently can be supplied only by rain or irrigation. ... It ap¬ 
pears that it vrould pay to cultivate the groves during the dry weather if all 
possible moisture is to be conserved. . . . 

Practically every part of the State is well supplied with water for irriga¬ 
tion purposes in the form of lakes, streams, or wells. The rivers are little used 
as an irrigation supply, either by means of diversion ditches or through the use 
of pumping plants, but the lakes and wells are used extensively both for irriga¬ 
tion purposes and for domestic supply.” 

The Important types of irrigation practiced in Florida are described as (1) 
subirrigation, (2) overhead spray, (8) grove irrigation, which includes many 
different systems, and (4) furrow irrigation, applicable both to truck crops and 
to citrus groves. It is noted “ that where there are uniform conditions of soil, 
water supply, and cropping, similar methods have been followed. This is true 
especially of the sections w-here flowing wells have been obtained. . . . What 
appears to be most needed to encourage the construction and operation of irriga¬ 
tion plants in Florida is a knowdedge of cheaper installation for the higher 
and' sandier groves, with cheap and efficient methods of distribution. Such 
methods are needed in many of the truck gardens and in many of the groves 
that lie on the lower elevations.” 

Tests of soil moisture content made to determine the best heads of water and 
length of time to be allowed for furrow irrigation are also reported. Tests in 
a grove in very dry sandy soil showed the rapid downward trend of the water 
when applied by the flood method. It is noted “ that practically no water was 
lost by percolation or seepage below the sixth foot until more than an hour 
after the water had been turned off; after that time there was some loss. Water 
was mn down a broad furrow at the rate of about 75 gal. per minute for 
30 minutes.” It is also shown “ that water will disappear rapidly below the 
sixth foot if run too long. The lateral distribution is very slight, hardly a foot 
on either side from the edge of the furrow.” When water w^as.run only 15 
m'inutes there was no waste of water below the third foot. • Tests made wdth 
different heads showed that the distance water will run down furrows is de¬ 
pendent on the head provided there is some grade to the furrows. ** Expert- 
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meats in a groi/e at Orlando showed that heads of 25 gal, per minute were ade¬ 
quate for ideal furrow-liTigation methods/’ 

Experiments with low-pressure pipe systems are also described and some 
Important points in the design and equipment of an Irrigation plant are dis¬ 
cussed. 

Investigations in cost and methods of clearing land, M. J. Thompson 
nesota Sta, Bnl, I6S (1916), pp. 31, figs, 26), —^Investigations on the methods and 
cost of clearing 15 acres of cut-over timberland at the Xortlieast Demonstra¬ 
tion Farm and Experiment Station are reptorterl. 

The land averaged more than 200 stumps to the acre, these having a diameter 
of about 12 in. at the base and 10 in. at the ciit-olf. Sixty per cent of the 
timber was green. The soil is a somewhat stony clay loam with a clay subsoil, 
generally reddish, but in some places bluish gray. The timber was about 57 
per cent balsam. IG per cent birch, 13 per cent pine, 6 per cent cedar, 3 per 
cent tamarack, 1 per cent spruce, 1 per cent balm of Gilead, and 3 per cent 
miscellaneous. The lower grades of dynamite were used on all kinds of stumps 
except green birch, for w'hich 60 per cent was found most efficient The land 
was divided into three tracts of 5 acres each. On tract 1 the clearing was 
forced with dynamite. On tract 2 the stumps were first split with small charges 
of dynamite and then pulled with a machine. Tract 3, after being brushed 
out, was seeded to clover and timothy for pasturage, and clearing with dyna¬ 
mite was postponed 5 years, until 1918. The following conclusions from prog¬ 
ress results were drawn: 

Cost and method are determined largely by the character of the soil and 
the kind of vegetation. The returns in forest products, cordwood, pole wood, 
fence posts, and saw logs cover the cost of brushing and other clearing work 
up to the stumping stage. The cost per stump for blasting and pulling on 
tract 2 was almost identical with the cost of explosives alone on tract 1, The 
cost of clearing was much less on tract 1, since much less labor w’as required 
in piling and burning the stumps. 

^ **The cost per stump for removal was least for the man-power machine, 
slightly greater for the horse-power machine, and greatest for dynamite (this 
was for green timber and did not include the cost of piling, which makes the 
use of dynamite the cheapest method by a good maigin). Some relation may 
apparently be established between the size of the stump and the size of the 
charge required to remove it. 

“The man-power puller has a limited field where the conditions correspond 
to those at the Northeast Station. It works to best advantage on the small 
new farm where the farmer has very limited means. ... It is evident 
that under conditions existing on the average farm in the region of the station 
dynamite is usually to be preferred to the stump puller, either alone or in 
combination, 

“ The plan of clearing being followed on tract 3 will not only be carried out 
at a lower cost hut is actually giving a larger net return in pasturage the first 
year than lias been realized from the first crops from land on which the clearing 
has been forced. ... . 

“Following the removal of stumps from cut-over tlmberlands, on account 
of the shallow covering of vegetable matter, care' should be taken to plow 
shallow the first time and to take immediate steps to increase the humus by 
seeding the land to clover and grasses, using barley or oats for a nurse crop.” 

'Public road mileage and revenues in the Southern States, 1914 (17. 8. 
mpt Agr.'Bul 387 {1917}, pp. SB-j-LXXI, fig, I).—This bulletin is a compila¬ 
tion which shows mileage of improved and unimproved roads, sources and 
amounts of road revenues, and bonds issued and outstanding, and presents a 
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description of tlie systems of rOi^id administration, fiscal management, and 
other factors affecting road improvement in the States of Alabamaj Arkansas, 
Delaware, Florida, Georgia, Kentucky, Louisiana, Maryland, Mississippi, North 
Carolina, Oklahoma, South Caroiina, Tennessee, Texas, Virginia, and West 
Virginia. 

The total revenues applied to roads and bridges in the Southern States in 
1914 amounted to $52,516,559.73, including state appropriations, amounts de¬ 
rived from local taxation, and expenditures from bond issues, both State and 
local. The total county and district road and bridge bonds outstanding on 
January 1, 1915, amounted to $64,639,060.83. The total road mileage as of 
January 1, 1915, was 814,565, of which 73,594.78 miles, or 9.03 per cent, were 
surfaced. This does not include streets in incorporated cities and towns. Of 
the surfaced roads 29,287.88 miles were sand clay, 21.377.37 miles were mac¬ 
adam, 17,440.02 miles were gravel, 1,994.36 miles were bituminous macadam, 
1,924.68 miles were shell, 379.81 miles were brick, 273.24 miles were concrete, 
and 917,42 miles were surfaced with other materials. 

Earth, sand-clay, and gravel roads, O. H. Moorefield {U, Dept. Agr. Bui. 
Jf03 (I9i7), pp. 68, pis. 5, figs. 24 ).—This bulletin gives general infonnation on 
the location and design of roads and deals with the construction, maintenance, 
and cost of earth, sand-clay, and gravel roads. 

With reference to grades, “tests made by the Office of Public Roads and 
Bural Engineering indicate that, on a level road average farm horses un¬ 
trained to the road can exert a steady pull for several consecutive hours 
equivalent to from 0.08 to 0.1 of their own weight without undue fatigue, and 
that by resting at intervals of from 500 to 600 ft. they can exert a pull equiva¬ 
lent to about 0.25 of their weight, provided the foothold is good. The tests also 
indicate that with a well-constructed wagon the pull required to move a gross 
load of 1 ton over a level road varies about as follows: Ijoose-sand road, 315 
lbs.; average dry earth road (varies greatly), 150; firm earth or sand-clay 
road, 105; average gravel road, SO; and first-class gravel or macadam road, 
55. . . . 

“ For economy the maximum grade for any particular road should be fixed 
with due regard for the type of surface to be employed. Where the road is 
through deep sand, a horse of [1,255 lbs. weight], by extraordinary exertion, 
could pull his allowable continuous load of 760 lbs. for level grades up a short 
grade of about 10 per cent, 'while in the case of a firm earth or sand-clay road 
the allowable continuous load for level grades is 2,285 lbs., and the steepest 
grade up "which the horse could possibly pull this load is about 5 per cent. For 
average gravel roads the corresponding comparison would show a niaximum 
grade of about 4 per cent. . . . According to the best current practice, where 
the road is or is expected to become of sufficient Importance to warrant a highly 
improved surface, the maximum grade usually is fixed with reference to this 
feature about as follows: Coastal plain and prairie regions, 2 to 3 per cent; 
average rolling country, 4 to 6; and hilly or mountainous regions, 6 to 8.” 

In dealing with gravel roads the results of a number of tests made on gravel 
obtained from various parts of the country with reference to Its suitability for 
use in road surfaces are given. “ In general, it has been found that satisfac¬ 
tory gravel will conform to the following limits as to percentages of fine and 
coarse material: (1)" Material retained on a J-in. sieve 55 to 75 per cent, (2) 
material retained on a |-!n. sieve not less than 15 per cent, (3) material (clay) 
passing a 2()0-inesh sieve for the surface course 8 to 15 per cent, and (4) mate¬ 
rial (clay) passing a 200-mesh sieve for the' foundation course 10 to 15 per^ 
^Et. 'The sand content should be at least twice as great as the clay content, 
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and the sand and clay, 'when thoroughly mixed, shonld be siiMcient to fill the 
Toids between the larger gravel particles.” 

An appendix on typical specifications is included. 

Earth reads and the oiling of roads, H. A. LARrn {Univ. 2Ilssonri Bui., 17 
(1916), Fo. 16, pp. 29, figs. 10 ). —Tins bulletin deals with the construction, 
grading, ant! maintenance of earth roads, and with the history and general cob- 
sicleratioas as to oiling roads and selection of road oils, and with nietiiods of 
oiling earth, macadam, and gravel roads. The principal items in the proper 
oiling of earth roads are summarized as the “ proper drainage of both surface 
and subsurface, heavy grading done at least one season in advance of oiling, 
proper siiapiiig of the roadway to form a good crown and gutters, irirantenaiice 
of the surface with the road drag for some time previous to oiling to insure 
compact and smooth road'v^my, careful removal of dust before oiling (this is 
of the utmost importance), iiroper method of applying oil (includes thorough 
mixing of oil in earth), use of the right kind of oil (quality of oil can be de¬ 
termined only by proper tests), and proper maintenance after oiling and re¬ 
newed oiling as needed.” 

Width of wagon tires recommended for loads of varying* magnitudes on 
earth and gravel roads, E. B. McCoemick (U. B. Dept. Agr., Office Sec. Circ. 
72 (1917), pp. 6, figs. 6 ).—“The recommendations in this circular relating to 
widths of wagon tires suitable for use on country roads of earth and gravel, 
as well as upon those of a more improved type, are based upon two factors, 

(1) the unit weight for width of tire commonly used for road rollers, and 

(2) the results secured from a large series of traction tests conducted by the 
Office of Public Roads and Rural Engineering, extending over several years 
and made in widely scattered localities throughout the United Stares, . . , 

“ Prom the curves shown the following conclusions may be drawn for well- 
constructed dry earth roads: With a gross load of 5,000 lbs. the unit draft 
decreases with the width of tire up to and including the 5-in. width,. The 
unit draft decreases directly as the weight per inch width of tire decreases, 
until a weight of 250 lbs. per inch of tire is reached. , . . The fact that the 
draft for a 6-in. tire is larger than that for a 5-in., in all cases shown, merely 
indicates that there is no advantage in increasing the width of tire beyond a 
certain point, and there may be a disadvantage in so doing. It is not advisable 
to exceed in any vehicle a unit weight per inch of width of tire in excess of 
that possessed by a standard road roller. 

“While there has been in the past, and to a certain extent still is to-day, 
wide variation in sizes and types of wagons marketed by the different inaiiii- 
faeturers, it is believed that five sizes of wagons will be sufficient to meet all 
the needs of farming operations and all general work except the heavie>st 
trucking and certain specialized hauling, which is likely to be confined to city 
pavements. These five sizes are (1) a one-horse vvigon having a gross load 
capacity of 2,000 ibs. and a skein from 2^ to 2f in., (2) light two-horse wagon 
until a skein approximately 21 in. and a gross carrying capacity of 3,500 lbs„, 

(3) medium two-horse wagon with a skein not exceeding 3 in. and designed 
for a gross load of 4,500 lbs., (4) standard two-horse wagon with a skein of 
3| in. and a gross carrying capacity of 6,S00 lbs., and (5) heavy two-liorse 
wagon having a skein of 3^ in. and gross load capacity of 7,500 ibs.” The 
widths of tire recommended for these five sizes of wagon are respectively 
2, 2|, 3, 4, and 5 in. 

“As there is considerable difference in the practice of znanufactiirers reganl- 
ing the size of skein used on the various types of wagons, it is recoiiiiii ended 
that wagons be not designated by size of skein but according to the gross load 
94087°— No. 8—17-7 
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capacity and that a name be adopted for each of the sizes. It is further rec¬ 
ommended that the gross carrying capacity of the wagon be shown by stencil 
or plate on the back of the rear axle,” 

Tests of large reinforced, concrete slabs, A. T. Golddeck and B. B. Ss^riTH 
(Proc. Amer. Concrete Inst, 12 (1916), pp. S24S34, figs. 7).—Tests of three 
reinforced concrete slabs to determine the distribution of stresses and the 
effective widths are reported. Each of the three slabs v/as made of 1:2:4 
gravel concrete, machine mixed, and was reinforced with 0.75 per cent of plain 
square steel bars with no transverse reinforcing. The slabs were 32 ft. wide, 
of 16 ft. clear span, with a 10 in. bearing width on each support. Tests were 
begun at the age of ab?>iit 28 days and were continued periodically until the 
time of breaking. One slab Vvas broken at the age of about six months; a 
second at about five months; and a third at three months. The deformation 
values for each slab and for the different load values are shown graphically. 
Each curve is plotted from the deformation values measured perpendicular to 
the supports and spaced along the center line parallel to the supports. 

The general shape of the curves for all loads is the same for the concrete 
and the steel. One of the important facts brought out is that the time element 
is a very large and iraportaut factor in determining stress values and their 
distribution from the liber deformations. “Concrete exhibits a marked flow 
or molecular adjustment under working stresses extending over time periods 
of several weeks.” 

From a series of experiments on the flow of concrete it is pointed out that 

when concrete is subjected to a compressive fiber stress of 700 lbs. the immediate 
fiber deformation ivS only about 50 per cent of what it will be if the'stress is 
maintained for three weeks. Within 24 hours after the application of the 
load the deformation has increased an additional 20 per cent; during the first 
hour the deformation may show a change of 5 per cent or more. Furtiierinore 
the recovery of the deformations, after the removal of the load, is slow and 
not complete, 

“xUi tests for stress and deformation values in concrete must be conducted 
only \vitli a full realization of the importance of the time factor. The immedi¬ 
ate fiber deformation Is the value which should be used, and not the value 
obtained after a long-time suspension of the load, nor that which contains the 
effect of several applications and removals of loads,” 

From the data on elective width obtained when considering thickness and 
load and its clistril)utlon it is noted that “ there is a general tendency for the 
effective width to increase slightly with the increase of load. Also the effective 
width seems to vary inversely a.s the thickness of the slab. In the liglit of the 
information available at the present time ^ve should be safe in using a value 
for the effective width equal to 0.7 of the span. This will probably result in the 
design of a somewhat thinner slab than Is usual: but the fiber stress values 
and the large ultimate breaking loads of these slabs are an indication of the 
safety of such designs.” 

A jnilk house for Texas, E. Khodes [Te:rm 8ia. Circ. 15 {1916}, pp. 3-7, figs, 
4 ),—This circular describes and illustrates with plans a milk house ro be huiU 
near the dairy barn and sufficient in size to provide room for handling the milk 
from 20 or more cows. 

Brinciples of poultry house construction., SI. C. KnawTiucK (Agr. Col. EiVt. 
Bui, lOMo State lAiw.}, IZ (1916-11), Ao, 2, pp. figs. 37).—It is the pur¬ 
pose of this bulletin to discuss briefly the fundamental principles which should 
be considered in the housing of poultry, and to present a number of plans of 
poultry houses for various purposes wiiich are well adapted to Ohio condi¬ 
tions. . 
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Agriculture after tlie war, A. D. Haul {Londm: John Murray, 1916, pp. 
Tin-ui3y\ figs, 8 ),—The author discusses the present status of agriculture in 
England and Wales. 

He concludes that “ in the interests of the nation as a whole it is necessary 
to grow at home a larger proportion of the food we consume: (1) .-is a national 
insurance in time of \Tar; (2) to develop our internal resources and reduce our 
foreign indebtedness, a matter which becomes of greatest moment in war time; 
(3) to increase the agricultural population as a specially valuable element ia 
the community. . , , 

“ Five methods are outlined for obtaining a more intensive cultivation of the 
soil and providing employment upon the land. These are the establisriinent of 
large IrLdustrialized farms working on a considerable area with all the eeoaornlc 
advantages of organization and scientific management, the estabiislimeiit of 
colonies of small holders linked together by a cooperative organization, the 
intensification of the methods of existing occupiers, the reclamation and settle¬ 
ment of waste and undeveloped areas, the establishment of certain subsidiary 
agricultural industries*” 

Panning in the blue grass region, J. H. Ap.^'OLD and F, MoNTCOiiEBY (Lv S, 
Dept. Agr. Bui. 4S2 (1917), pp. 29, figs. IS). —It w'as found that specialized 
farms, those of the tobacco, stock, or dairy type, moderately diversified, are the 
most efficient in this region and that the general mixed farms, more iiighly 
diversified, are the least efilclent. While diversity has a vital relation to the 
profits in this region here as elsewhere, it appears-that in the blue grass region 
the specialized farms have found in moderate diversity the right degree for 
maximum profit. “ Only 34 per cent of the farms of this type could be counted 
as distinctly successful, while the stock-with-tobacco type had about 58 per 
cent successful. Tlie dairy type, of which there were only 10, showed 70 per 
cent successful, vith a higher average labor income and higher efilclency than 
any other type. Of the other three types, about 50 per cent of the farms were 
successful. 

“ The general mixed typo is evidently organized on the wrong basis to be 
pirofitable. It has about the same proportion of its receipts from tobacco as 
the stoek-with-tobacco type, but the percentage area in tobacco is very much 
smaller, only about 4.4 per cent, while the stoek-with-tobacco type has an aver¬ 
age of about 8 per cent of its area in tobacco. With tlie exception of tobacco, 
there seems to have been a failure to dispo.se of the crops raised, either by 
marketing them profitably or by utilizing them to advantage tiirougii live stock. 
Many with large farms and large capital seem to have been satisfied with bare 
Interest on their investment, which was adequate iuT a comfortable living. 
These men made no effort to make the farm a business success. The toliaceo 
area and much of the area of other crops on such farms was in most eases culti¬ 
vated by cropper labor, which relieves the owner of much res|x>iisibllity. . . , 
The farmer who can command but a small area of land should, in order to 
make his farm most profitable, specialize in tobacco or, where market conditions 
permit, in dairying. On farms of from 2G0 to 300 acres in size the best results 
can be obtained by organizing on the basis of the stock-with-tobacco type, wliieli 
emphasizes live stock but cultivates an area in tobacco large enough ro utilize 
labor resources to advantage and to secaire the advantage of diversity.” 

Agriculture in the Imperial Valley, W. E. Packaed (C'alffor?u'a [S'fu.] Cire. 
159 {1917), pp. 79, figs. 29). —^This circular was prepared to give both new and 
old settlers in southern California information as to the best metliods to be 
followed in farming there. The author describes the soil characteristics, eli- 






790 


EXPEEIMEjSTT station eecoki>« 


[Vol 30 


aiatlc conditions, water siippl5% irrigation, and the adaptability of a large 
number of crops to this region, indicating the best methods for growing, the 
usual yields obtained, market ability, and the most usual insect pests and dis¬ 
eases fomicL Soil analyses are included. 

Facts about Georgia, compiled by L. N, Geldeut (Atlanta, Gn..: Ga. Chmnber 
Com., 1916, pp. 277, figs. 185). —In this volume are discussed the resources-,-of 
the State, its agriculture, manufactories, mining, and forestry. 

The cost of living on Minnesota farms, 1905—1914, F. W. Peck (Minnesota 
Sta. Bui. 162 {1916), pp. 3S1, figs. 10). —The farms from which this data were 
gathered are those previously mentioned (F. S. R., 32, p. 6SS). 

The total average cost of living (food, labor, equipment, fuel, and rent) was 
$816.63 per family, or $162.12 per person. Of the total cost, cash groceries 
constituted 24 per cent, farm produce 22.1 per cent, labor 28.7 per cent, equip¬ 
ment 0 per cent, fuel 7 per cent, and rent 13.2 per cent. The actual cash spent 
annually per person for farm living was $54.08, or 32.6 per cent of the total 
cost. Of this amount 72 per cent wms for the purchase of food and the rest 
for fuel and labor. Of tiie total value of food 52 per cent was spent for 
groceries, 3S.7 per cent representing animal products from the farm, and 9.3 
per cent vegetables gi*own on the farm. Details are given for the different 
areas and for the different items of expense. 

Labor requirements of live stock. A, Boss, F. W. Peck, and T. P. Cooper 
(Minnesota 8ta. Bui. 161 (1916), pp. S-I/S, figs. 8). —The records upon which 
this bulletin is based were obtained from the same sources as those mentioned 
above (E, S. B., 32, p. 688). The authors have summarised their findings as 
follows: 

Total hours required minually per head of live stook. 


Kind oi stock. 

Nortlifield. 

Marshall. 

Halstad. 

i,920-acre farm. 

Average, ail 
farms. 

Man. 

Horse. 

Man. 

Horse. 

Man. 

Horse. 

Man. 

Ror.->e. 

Man. 

Horse. 

_ i 

Bouts. 
7B.S 
143. G 
17.3 
12.5 
3.3 
124.0 

Bouts 

3.6 

39.6 

Bouts. 
'12.2 
128*. 0 
7.0 
9.0 
2.3 
I45I0 

Hours. 

0.9 

27.7 

Bouts. 
07.4 

I0S.2 

13.5 

27.6 
5.0 

141.0 

Hours. 
11. S 
22.4 

4.1 

8'.G 

Hours. 
91.5 
228. T 
‘"li* 8 
24. S 

Hours. 
13.7 
25. S 

Hours. 

83.7 

us.o 

11.1 

12.1 

1 2.0 

141.2 

Hours, 
9.G 
31. S 

COV*'S... 

Miseellaneons cattle. 

.. 

2,6 

.4 

5.5 

2.4 

.6 

16.0 

1.3 

2.6 

.6 

9.6 


-- _ 

Fowls (100)..,. 

265.0 j 




Details are also given sliowing the distribution of labor requirements by 
nioiitlis not only for live stock but also for crops. 

Farmers’ elevators in Minnesota, 1914:“15, E. D. Dubakd and J. P. Jensen 
(Minnesota St a. Bui. 164 (1916), pp. figs. 5). —^Tliis report indicates that on 
January 1, 1916, there were 296 cooperative elevators in the State, which 
constituted about one-fifth of tlie total number of elevators aud local mills 
buying grain from farmers. The bulletin points out their geographic distri¬ 
bution, extent of business transacted, membership, capital stock, receipts, 
expenses, profits, and commodities handled other than grain. 

The returns indicated that the cooperative elevators received two-fifths of 
the grain handled by all elevators in the State, and that the operating expenses 
were 2.6 per cent of the gross receipts, and the profits 2,7 per cent. Of the 
commodities handled by elevators, 112 reported the handling of coal, SS feed, 
71 flour, 51 twine, 30 salt, 17 seed, and 13 machineiy. A small numl)er of 
otliers reported the handling of wood, lumber, tile, cement, fencing, and oil. 

A list of the farmers* elevators in Minnesota is included. 
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[lliitnal iiisiirance companies in Illinois] (Ann. Ins. Rpt., Im, Supt. Ilk. 43 
(1916'), pf. 1, pp. 86-103). —Tiiese pages contran data regarding tlie stalms and 
transactions of tlie local mutual fire, cyclone, tornado, and wind-insurance 
coKipanies during tlie year 1915, 

Infonnation for prospective settlers in Alaska, C. G. Guougesox (Alaska 
Stas. Clre. 1 (rev., 1917), pp. 30, pis. 5 ).—circular continues the informa¬ 
tion previously noted (E. S. K., S5, p. 295) regarding agriculture in Alaska, 
and adds data regarding the new homestead laws and the regulatioiis iKSSiieti 
by the Secretary of Agriculrure for the protection of deer, u’ioose, caribou, 
sheep, and mountain goats. 

Public range lands —a new policy needed, E. Adams (Amer. 3mr. Soclcl., 
21 {1916), Xo. 3, pp. 324-351). —The author discusses the results of ilie present 
policy of range land nianageinent and suggests changes which are deemed 
necessary to bring about better social and economic conditions. Tlie discusshui 
relates priniarily to conditions in Nevada. 

[Agriculture in Canada] {Canada, Yearbook, 1915, pp. lS7-2iS, pis. 2).— 
Statistical data are given for Canada regarding the climate, meteorology, 
average and total yield and value of the principal crops, !ium])er of live siock, 
stocks of wheat, prices, and freight rates, and the production of principal 
crops and forest products, and the number of live stock of the principal 
countrie.s of the world. 

Information regarding agriculture in Pinar del Hio, Cuba, A. Fontana 
(Informe General sohre las Condiclonas EcQmmlco-apricQlas AcUtcilvs de la 
Zona de la Costa Xante tic la Pro-imioia de Pinar del Rio, des.de Guana jay a 
(Inane. Ilabmia: See. Agr., 1916, pp. 63, pis, 5). — In this reixrt are discussed 
the topography, climate, distribution of cultivated plants and their production, 
and economic conditions aliecting agricultural development in this loealty. 

Report and tables relating to Irish agricultural laborers {Dept. Agr. and 
Tech. Imtr. Ireland, Agr. Statis. 1915, pp. 20). —This report continues the in¬ 
formation previously noted (E. S. R., 34, p, 2S9). 

[Agriculture in Denmark], W. J. Haisatby and Cl Refpien (In Denmark ami 
the Dams. Londrm: T. Fisher Umvin, Ltd., 1915, pp. 103~lt6, pi. 1). —^In these 
liages are discussed the system of land tenure, typical Danish farms, the co¬ 
operative dairy, methods of production and distribution of raw milk, and the 
application of scientific methods to the farming in Denmark. 

[Agricultural statistics of Spain] (An. Estad. Espana, £ (1915), pp. 6*4- 
111 ).—^In these pages are given, by provinces, the area, value, and production 
of the principal crops, together with the number of live stock. 

[Agricultural statistics of Spain] (An. Estad. Espmla, 2 {1915), pp. 64- 
E. A. Nobbs and F. Eyles (Rhodesia Agr. Jour., 13 (1916). Xo. 6, pp. 784-79$, 
pi. 1). —In these pages are given, by Provinces, the total land area, the culti¬ 
vated area, and the area in the principal crops grown by Europeans, with 
comparative data for earlier years. 

Australia for farmers {Melbourne: Dept, Esternal Affairs, 1915, pp. 163, 
pi. 1, figs. 176). —In this volume there have been discussed in a popuhir manner 
the physical features, climatic conditions, crops grown, methods of havesting 
and marketing, and live stock production. It also contains information regard¬ 
ing the assistance which is given to agricultural settlers. 

AeSIGIJLTlJEAL IBUCATIOM. 

The agricultural college, P. A. Watjgh {Xeiv York: Orange Judd €o., 1916, 
pp. xni+260 ).—This is a discussion, from the point of view of the teacher, 
of the agricultural college—its purposes and ideals, organization, physical and 
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financial problems, organisation of instruction, specialisation in agriculture, 
coimses of study (materials and arrangement, methods of teaching, extension 
teaching), the experiment station, and special problems and methods (farm 
experience, field camps, field excursions and field laboratory work, judging 
work, and the summer vacation). 

Ill summarizing, the author holds that the two main purposes and ideals of 
agricultural schools and colleges are to give technical training, primarily, and 
personal human culture. There are two principal methods of providing tlie 
technical training, the first offering a broad foundation of science upon which 
a superstructure of technique can be built, and the second beginning with ob¬ 
servation and practice and calling upon science for necessary explanations. 
The former has been the more common in the past but is considered pedagogi- 
cally and practically inferior to the second, inasmuch as science should follow 
agrlciiiture in the curriculum. In the author’s opinion the course of study 
should be made up by a board of specialists more or less trained in the 
problems of education. 

For securing correlation of departmental work the following three principal 
methods are found in vogue: (1) The formation of large departments with 
many specialist assistants; (2) the grouping of related departments into largei* 
divisions headed by deans or division chiefs; and (3) the obliteration of depart¬ 
ment lines and the organization of the work about men or problems. 

It is recommended that the different forms of agricultural teaching, viz, 
graduate teaching, the bachelor’s or four-year course, the two-year course, the 
short courses, and extension teaching, should be more clearly separated than 
they have been in the past. -Graduate work in technical agrieulutre, now 
greatly needed, should he organized on a different basis and pursued by quite 
different methods than is the work in existing pmcluate schools which are 
adapted to science teaching. For the immediate future such agricultural 
graduate courses should give considerable normal school wmrk. 

As regards specialization, which has been a great factor in the development 
of the agricultural college, no department should give more than 10 under¬ 
graduate courses. The technical subjects (agriculture, horticulture, and do¬ 
mestic arts) are essential for vocational training and must command the whole 
curriculum, while all other subjects must support them and be taught in 
sympathy with the professional point of view. 

With reference to pedagogical methods now in use, in the author’s opinion 
the. professional field camps offer one of the best methods in sight for technical 
instruction in agricultural and horticultural subjects. The textbook method is 
better In the lower grades, but should not be used alone. The lecture method 
is the poorest and should be used as little as possible, while the new type of 
laboratory work, called the project method, is worthy of wider application, not 
only in high schools but in college work. Finally, howmver, more depends on 
the teacher than on the pedagogical methods adopted. 

The colleges are deemed justified in making farm experience a requirement 
for matriculation, but unless the students lacking such experience are strictly 
excluded, the college should make serious effort to supply the deficiency before 
graduation. 

Beport of a survey made for the Milwaukee Taxpayers’ League, W. 
Matscheck (Madison, Wis, Efficiency Bur,, 1916, pp. 75).—^This survey 

of the Milw’aukee County School of Agriculture and Domestic Economy con¬ 
tains a report on tlie organization, history, land, buildings and equipment, 
students, graduates, courses of study, teaching staff, teaching, extension activi¬ 
ties, school farm, and school finances, with a discussion and recommendations 
and a summary of findings. 
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Canada^s intellectnai status and intellectual needs, A. Bixes {Froc. and 
Tra7u. Rofi. Soc, Canada, S. sen, 10 il91G), pp. XXXIX-LXXII). —In this dis¬ 
cussion of the intellectual status and needs of the people of Canada tlic author 
includes a review of the extent to which technical and agricultural mstruction 
has been introduced into the various Provinces. 

Agricultural education and resear eh in Canada, F. T. Shutt (Prac. and 
Tram. Rop. 8ot\ Caimda, 3. sct., 10 (1916), Sect. Ill, pp. 1-11). —The author 
discusses the status of agriculture in Canada, the value of science in agi'icul- 
ture, and the improvement of the practice of agriculture in Canada through 
education, demonstration, and research. 

[Agricultural education and research in the Province of Quebec, 1914—15] 
(Ept. Min. Agr^ Proc. Quebec, 1915, pp. XX-r284, pls. 53, figs. 8). —This report 
on t!ie progress in the work of the department of agriculture for the Province of 
Quebec in 1914-15 Includes an account of the work of the agricultural and 
domestic-science schools, experiment stations, and extension work under the 
control of the department. 

Beport of the schools' division of tlie experimental union, S. B. McCiiEAur 
(A«n. Rpt. Ontario Agr. and E^pt. Unim, S7 (1915), pp. 4^-60).—A general 
survey is given of the origin, purposes, and accomplisliments of the schools’ 

,division of the Ontario Agricultural and Experimented Union. This {livislon, 
begun in 1909, is a cooperative association In education wlileli grew" out of this 
union and the nature-study department organized as a part of Macdonald 
Institute in 1994, 

School gardens, 1915, J. C, Magnan (Les Jardins Scfjlaires, 1915. Quebec: 
Aiin. Apr., 1916, pp. 16, pis. 6; Rpi. Min. Agr. Prov. Queoce, 1915, pp. 215-227, 
pU. 4 )-—this report of progress in school garden work in the Province of 
Quebec the author discusses some difficulties met and their solutions and 
interesting results. It is shown that the number of pupils taking school-garden 
work increased from 425 in 1906 to 9,308 in 1914, and the number of schools 
having gardens from 60 in 1907 to 284 in 1914. 

The teaching of household science Gaz. Canada, S (1916), Xo. 12, pp. 

1093-1103). —This Is an account of the present status of instruction in home 
economics in the Provinces of Nova Scotia, Ontario, Manitoba, Ssskiitciiewan, 
and Alberta. 

Agricultural education for women (Rpt. Agr. Ed. Gmf. IQL Brit.}, 1915, 
pp. 84). —This report on agricultural education for women in England and 
Wales is bused on an inquiry made at the request of the Board of Agriculture 
and Fisheries. It considers (1) the conditions affecting the instruetion of 
women in agriculture, including the scope of agricultural education and the 
different classes of women for whom agricultural instruction is needed ; (2) the 
existing facilities for the instruction of women in agriculture, classified as 
itinerant instruction, farm schools or Institutes, agricultural and horticultural 
colleges, and university institutions; and (3) women’s agricultural institutes. 

The conference concludes that itinerant mstruction should take the form of 
organized classes rather than that of lectures, and eveiy part of a couaty 
should be covered in a definite cycle of years. The number of farm schools or 
fixed courses of instruction should be so increased as to provide one for every 
county or two counties. A systematic long course for women, covering all 
branches of agricultural work (practical and scientific), should be organized at 
one of the existing agricultural colleges. Scholarships from itinerant classes 
to farm schools and from farm schools to collegiate institutions, as well as 
for tlie daughters of the larger farmers and professional men at collegiate 
centers, should be provided. Home economics should form part of the cur¬ 
riculum in every organized course. A training course for poultry teaebei^ 
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slioiiM be givea at one of the existing agricultural colleges and a national 
examination in poultry be held. At least two women members should be added 
to the county committees of agricultural education and a woman should be 
employed in inspection work by the Board of Agriculture and Pislieries, and the 
organization of women’s institutes should be encouraged. 

Summaries of oral evidence before tlie conference, statistics on the employ¬ 
ment of women In agi'iculture, and a memorandum by the secretary on the 
facilities for agricultural education for w'omen in England and Wales, the ex¬ 
tent to which women are and might be employed in agricultural woyk in Eng¬ 
land and Wales, with particulars of the farm operations performed and par¬ 
ticulars of scholarships free to women students in agricultural courses in 
1914-15, are appended. 

Agrictdtural reeducation of the maimed (Vie Agr, ei Biirale, S (1916), No. 
49, pp. 401 - 424 , figs. 28). —This number is devoted to a description of the 
facilities In France for the agricultural reeducation of soldiers maimed in the 
war. 

Our held and forest trees, Maud Going (Chicago: A. C. McGiurg and Co., 
1918, pp. [i(9]--l-:?2.3, pis. 18, figs. 35). —^TMs book, which is intended for the 
high .school student and the “man in the street,” treats of the various parts of 
the tree, together with their functions, wasteful lumbering and tree diseases, 
the relation of wuods, river, and the rain, the uses of wood, and the question of 
a wood famine, forest fires, U. S. National Forests, Canadian forest reserves, 
and the forester and his work. The book is arranged in .seasonal sequence for 
the convenience of the teacher and endeavors to avoid technical terms and 
phrases. 

Exercises, in poultry husbandry for high schools, W. E. Evans and F. G. 
BEHnENDS (llthaea, N. Y.: Authors, 19181, pp. 78, fig. 1). —Thirty-nine labora¬ 
tory exercises in poultry husbandry, adapted to the needs of higli schools, are 
outlined. They include a poultry survey and a study of the fowl, parasites, 
incubation, brooding, the egg, the preparation of poultry products, poultry 
houses, feeds, identification of varieties, a visit tp a poultry sliow, and a critical 
examination of a poultry farm. Two-week schedules for 10 students in a 
poultry course, in conjimction with farm shop work, are suggested. An ap¬ 
pendix in 36 parts, consisting of questions and references to literature, may be 
used for review or as vrork in connection with the student’s pi^eparation for fhe 
home project. 

Eist of workers in subjects pertaining to agriculture and home economics 
in the W.' S. Department of Agriculture and in the state agricultural col¬ 
leges and experiment stations (U, S. Dept. Agr., List of Workers in U. 
Agr„ 1917, pp. 88). —^This is the annual organization list of workers along these 
lines (E. S. 11., 34, p. 94), corrected to January, 191T. 

msGiiiAirEoirs. 

Eeport on agricultural experiment stations and cooperative agricultural 
extension work in the United States for the year ended June 30, 1915 
{U. Dept. Agr., Bpt. Agr. Expt. Stas, and Coop. Agr. Ext. Work, U. S., 1915, 
pp. 321+364, pis. 13).—This report, prepared by the States Relations Service, 
consists of tw^o parts. 

Part 1 Includes the usual report on the work and expenditures of the agricul¬ 
tural experiment stations in the United States, including Alaska, Hawaii, 
Porto Rico, and Guam, together with detailed statistics compiled from official 
sourer as* to the organization, revenues, additions to equipment, and expendi¬ 
tures of the stations. 
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The total income of the stations during the fiscal year 1915 was |5,2S6,3S2.53. 
Of this aiiiount $71S,6T9.91 was derived under the Hatch Act, $719,699.66 iiiidor 
the Adams Act, $2,129,604.04 from State appropriations, S23,»Xl3.49 from indi¬ 
viduals and core in unities, S343,0S7.G6 from fees, $514,220.47 from farm prod¬ 
ucts, and $716,466.87 from loiscellaneons sources. The value of additions to 
the eciuipment of the stations was estimated at $1,135,980.04, of wlilcli 
$537,665.45 was for biiiidings. 

The stations employed 1,857 persons in the work of administration and in- 
Qiiiry. Of this number S92 were also members of the teaching staff of the 
colleges and 406 assisted in farmers’ institute and other extension work. Dur¬ 
ing the year the stations published 1,676 annual reports, bulletins, and circu¬ 
lars, aggregating 30,867 pages, and these were distributed to 1,114,261 addresses 
on the regiihir mailing list 

Fart 2 cciiipiises a report on the receipts, eiipendltures, and results of co¬ 
operative extension work in agriculture and home economics in the United 
States. Of this, pages 13-144 are devoted to Extension Work in the South, 
pages 145-326 to Extension W(»rk in the Ahrtli and West, pages 327-334 to 
Farmers’ Institute Work, 1915, by J. M. Stedmau, and pages 335-353 to sta¬ 
tistics of farmers’ institute and extension work. The text of the Smith-Lever 
Act is appended, 

Twenty-nintli Annual Bsport of Indiana Station, 1913 (Imlianu Mpi. 
1916, pp. 100, pjs. S). —This contains the organization list, reports of the di¬ 
rector and heads of departments, the experimental features of which are for 
the most part abstracted elsewhere in this issue, and a financial statement for 
the federal funds for the fiscal year ended June SO, 1916, and for the remain¬ 
ing funds for the period ended September SO, 1916. 

Tweaty-ninth Annual Report of MicMgan Station, 1916 {MicMgmi MU'. 
Ept, 1916, pp. BlflSOS, figs. 111). —^This contains reports of the director and 
heads of departments on the work of the station during the year, the experi¬ 
mental features of which are for the most part abstracted elsewhere in this 
Issue; a financial statement for the fiscal year ended June 30, 1916; and 
reprints of Bulletm 275, Special Bulletins 74-79, Technical Bulletins 20-27, 
and Circulars 28-30, all of which have been previously noted. 

Monthly Bulletin of the Ohio Experiment Station (Jfo. Bui. Ohio Sta., 1 
(1916), No. M, pp. SoS-Sdl, figs. 15). —This contains several articles abstracted 
elsewhere in this issue, and Winter Heating of Peach Orchards, by W. J, 
Green. 
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Califor 2 il,a WaiTcrsity aad Station.—A state survey of crop and live stock 
conditions in California and the possibility of increasing production was con¬ 
ducted during April by members of the staff of the College of Agriculture, co¬ 
operating with the various state officials, the Forest Service of the U. S. De¬ 
partment of Agriculture, and others, 

Recent promotions and changes in title include the following: As professors, 
L, D. Batchelor in plant breeding (in the Citrus Substation and Graduate 
School of Tropical Agriculture at Riverside), B. A. Etcheverry in irrigation 
engineering, and C. L. Roadhouse in dairy industry; as associate professors, 
R. L. Adams and P. B. Kennedy in agronomy, and D. N. Morgan in agri¬ 
culture (and assistant to the director of the station); as assistant professors, 
H. S. Baird in dairy industry (at the University Farm at Bavis), G. P. Gray 
In entomology (and chemist in the insecticide laboratory), W. H. Hellemann 
in agricultural extension, A. PI. Hendrickson in pomology, G. W. Hendry in 
agronomy, P. L. Hibbard in agricultural chemistry, and W. P. Tufts in pomology 
(at the University Farm); and as instructors, B. O. Amundsen and J. W. 
Mills in agricultural extension, J. R. Beach in veterinary science, Earl Bisbee 
in dairy industry, A. W. Christie in agricultural chemstry, W. C. Dean in soil 
technology, F. T. Peterson in veterinary science (in charge of serum manu¬ 
facture), and W. L. Sweet in pomology. George H. Hart has been appointed 
professor of veterinary science; J. C. Bradley, of Cornell University, assistant 
professor of entomology for one year in exchange with B. C. Van Dyke; H. M. 
Butterfield, instructor in agricultural extension; R. W. Hodgen, instructor in 
citriculture; G. P. Permery, assistant in agricultural engineering; and J. 0. 
Martin, assistant in agricultural chemistry. Leave of absence was granted for 
the ensuing year to H. S. Fawcett, associate professor of plant pathology in the 
Citrus Substation and Graduate School of Tropical Agriculture, and to N. L. 
Gardner, assistant professor of botany, from July 1 to January 1, 1918. 

Beiaware College and Station.—^The increased state appropriations to the 
agricultural department have made possible a considerable enlargement of the 
station staff. A new division of plant physiology has been organized, with 
Ernest M. R. Lamkey, Fh. D., of the University of Illinois as its head, be¬ 
ginning about April 16. W. J. Young has been appointed assistant in horti¬ 
culture beginning April 1, C. B. Neff, assistant in agronomy beginning April 
16, and M. O. Pence, assistant state leader of county agent work in the ex¬ 
tension service, beginning July 1. 

Georgia College.—John M. Purdom, jr., was succeeded as editor, May 1, by 
H. T, Maddux. 

Idaho University.—President M. A. Brannon has tendered Ms resignation. 

Kassachmsetts College.—About 40 acres of land, previously not used for 
production purposes, are to be under cultivation to increase the food supply. A 
part of this area has been in lawn and another tract was originally set aside 
for' recreation purposes. 

College credit for the remainder of the term has been granted to students 
enlisting in military or other forms of mobilization duty, or to engage in food- 
production service. On May 1 only about 100 students remained at the insti¬ 
tution. 
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The attendance at Farmers’ Week this year reached over SOO. 

Minaewta University. —On May 5, after a general exodns to engage in vari¬ 
ous forms of agrlciiltiiral or military service, only- 30 men were left in the 
College of Agriculture. Many of these ’were enrolled in three special short 
courses institnted for preparing traction engineers, extension field assistants, 
and directors of school and community gardens. 

Hehraska tfeiversity and Station.—Under an act of Congress, signed March 3, 
the Secretary of the Interior is aiithorixed to transfer to the university for 
use in dry land experiments, a tract of about SCO acres of public land adjoining 
the Scottsblulf Substation. 

Hew Jersey College and Stations.—An act of the recent legislature changes 
the method of ap-pointmeat of members of the board of managers of the State 
Station. The new system provides for a board of 21 members, one from each 
county. This change from the basis of appointment by Congressional districts 
is expected to increase tlie representation of the rural sections on the board. 

Julian Miller and A. fd. Hulbert have succeeded L. G. Gillam und W. H. 
McC’allum, respectively, as extension specialist in fruit gi'owing and state leader 
of boys’ club work. W. S. Krout has resigned as assistant in plant pathology to 
become field plant pathologist in the Massachusetts Station. Charles H. Nissley 
has been appointed specialist in the extension division. 

Cornell Fniversity.—The legislature has appropriated $77b.401 for the Col¬ 
lege of Agriculture for the ensuing year, in addition to an earlier emergency 
grant of $55,910 for the present year and $42,000 for printing. Of the new 
appropriation, $34,000 is allotted for new construction and improvements, of 
which $12,000 is for an additional unit to the central heating plant, $7,000 for 
a new piggery, and $1,000 for a packing shed on the pomology grounds. 

The university graduated on March 29 all seniors in good standing who might 
wish to serve their country in military service or industrial pursuits, and 
granted “ leave of absence without prejudice ” to other students under the same 
conditions. By April 27, 507 leaves of absence had been granted in the College 
of Agriculture and fiirtlier leaves were being issued at the rate of from 25 to SO 
per day. Of those already granted, 144 students were in the Ai'my or Navy or in 
munitions plants, 10 were under military training at the university, and S53 
'were on farms or other agrieultural activities. 

R. I. Scoville, instructor in dairying, has resigned to become assistant pro¬ 
fessor in dairy manufactures in the Oregon College, beginning in March. B. W. 
Shaper,. instructor in extension teaching, has been appointed assistant director 
of the extension service at the Massachusetts College, beginning March 1. Ben¬ 
jamin Smith has been appointed assistant in plant pathology. 

Oklahoma College and Station.—^A science bnildlng to cost $10C^CK)0 w^as 
authorized by the last legislature. 

Glen Briggs, student assistant in the collet and station, resigned March 27 
to become agi*onom!st at the Guam Station, and has been succeeded by Roy T. 
Hoke of the senior class. 

Porto Eico federal Station. —^William P, Snyder has been appointed plant 
breeder. 

South Dakota College and Station.—^Appropriations made by the state legis¬ 
lature include $80,000 for an armory, $100,000 for the completion of Agricul¬ 
tural Hall, $10,000 for a health laboratory, $10,000 for the manufacture of hog 
cholera serum, $20,000 for a fireproof stock judging pavilion, $3,000 for a 
poultry department, $10,000 for the purchase of pure bred live stock, and $5,000 
for feeding experiments with live stock. This is the first appropriation made 
by the State for experimental work. It is desired to take up some experiments 
with poultry, as this is becoming an important industry in the State. 
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Tliomas D. Potwin of Lemon has been appointed a member of the Regentc of 
Education, vice A. M. Anderson of Sturgis. 

U, S. Department of Agriculture.—^Dr. B. T. Galloway of the Department and 
President B. A. Pearson of the Iowa College have been appointed assistants to 
the Secretary of Agriculture. Dr. Galloway’s duties are primarily to act as 
the representative of the Department in matters connected with the Council of 
National Defense, while President Pearson will especially assist the Deprart- 
ment in keeping in touch with the state boards of food production and con¬ 
servation w^hich are being oi'ganized. 

A departmental committee, consisting of E. A. Oakley, eliiui’iuan, L. M. 
Estabrook, W. A. Wheeler, J, E. W. Tracy, Wm. Stuart, G. P. Hartley, A. J, 
Pieters, and C. W. Warburton, has been appointed to secure information as to 
the available supplies of seed for staple food crops, and to devise methods of 
meeting shortages in pra*ticular regions. 

A survey by the Department of the farm-labor situation in the various States 
is contemplated. Steps are also being taken to place a representative in each 
State to cooperate with other agencies in organizing farm labor and assist 
farmers in receiving an adeciuate supply. 

Two new divisions have been established in the Bureau of Animal Imlustry 
beginning May 1. One of them is the tuberculosis eradication division, to take 
charge of work which is to be considerably enlarged under the new appropria¬ 
tion act. The other is the tick eradication division, which will deal exclusively 
with this campaign, leaving the field inspection division free to devote itself 
to the enforcement of the cattle transportation laws and the combating of mis¬ 
cellaneous animal diseases. 

Eourth STational Conference on Eural Education—This conference was held 
at the University of Pennsylvania, April S to 11, under the auspices of the U. S. 
Bureau of Education. The attendance was about 175, repre.senting over 20 
States. 

The opening day’s session dealt with religious agencies in rural life and rural 
education. The remainder of the program considered a nation-wide plan for 
the improvement of rural schools and the development of rural leadership. 

Among the resolutions adopted were those favoring means to provide more 
adequate preparation of rural teachers, the consolidation of rural schools where 
practicable, and the maintenance of a teachers’ home and a demonstration farm 
of five or more acres as part of the school property. The utilization of the 
country school as an intellectual, industrial, educational, and social center for 
community organization, the readjustment of courses of study in elementary 
and secondary schools to adapt them to the needs of rural life, and the provi¬ 
sion of high school education for all country boys and girls without severing 
home ties, were also advocated. A special recommendation for the present 
emergency wm for the mobilization of the boys of high school age in cities and 
towns into an industrial army as farm cadets, to he employed by farmers 
during their busy season under state and national supervision and to receive 
school credits as well as pay for their labors. 

Agricultural Education and Eesearch in G-reat Britgin.—A movement is on 
foot to raise a fund of $750,000 for the erection of new science buildings at the 
University College of North Wales “ as a memorial to the”'men of North Wales 
who have fallen in the war.” A gift of $100,000 has already been secured. It 
Is announced that special prominence is to be given in the new buildings to 
agriculture and forestry. 

The'Southeastern Agricultural College at Wye, England, has organized a re¬ 
search and advisory department distinct from the teaching side of the college 
and governed by a separate representative committee, composed in part of re- 
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searcli workers at the institution and in part of otlier scientific men. Some of 
the work in progress and in contemplation includes problems connected wltli the 
general practice of froit growing, the biological study of flax, the conseiTation 
of fruits and vegetables, pasture studies, diseases of sheep, hop breeding, and 
fungus diseases and insect pests and their treatment by spraying. 

Agrieiilturai Education and Experimentation in China.—Considerable atten¬ 
tion is now being devoted In China to agricultural education and experimenta¬ 
tion in various classes of institutions. An experiment station was located at 
Peking in 1907 under the control of the board of agriculture, industry, and eoni- 
iiierce. An experimental tract of nearly 300 acres is available, and departments 
of crops, soils, animal husbandry, horticulture, floriculture, entomology, botany, 
forestry, bacteriology", and biology have been put in operation. In lOOS a a 
agricultural college was organized in connection w"ith the station, but this was 
disbanded in 1915. 

Su]}secinently an agricultural college and experiment station was established 
at the capital of each imovince along much the same lines as at Peking, and 
many other stations in addition. There are now reported to be 130 stations in 
the 22 provinces, of which 31 are in Chihli, 25 in Szechwan, 15 in Hu-Long- 
Kiang, 7 in Hupeh, and 7 in Kwangtung. 

Among these are twm cotton experiment stations, one at Cheng Ting Hsien, 
Chihli, and one at Nan T’ung Chou, Kiangsu, with a third under consideration 
at Tung Haing Chou, Hupeh, Experiments are being conducted at these stations 
in seed selection, seed distribution, plant harvesting, soils and manures, treat¬ 
ment of pests, and cotton w^eaving. A corps of students is also being trained at 
these stations, H. H, Jobson is in charge of the organization of the cotton 
work, wfith H. K. Fung as associate. 

Stock-raising experiment stations have been established at Kalgan and Sliih 
Men Shan, Anhui. These are expected to study the improvement of breeds of 
domestic animals, promote the d)reedmg and sale of stock and stock raising 
enterprises, and the cultivation of forage crops. 

Considerable attention is also being devoted to forestry in China. A depart¬ 
ment of forestry w"as organized In January, 1916, with a forestry commissioner 
in each province. Forestry experiment stations and training schools have been 
established at Gh'ang Chin Hsien, Shantung, and in the Temple of Heaven at 
Peking. 

The university at Nanking has maintained a college of agriculture and a 
school of forestry for several years. This is an American-supported institu¬ 
tion, and in 1915 had enrolled about 70 students in agriculture. A colonization 
association has been organized under its auspices, with provision for the reser¬ 
vation of about 35 acres in each colony for a model farm. A tract already pur¬ 
chased on Purple Mountain, just outside Nanking, is to be used as an experi¬ 
ment station in connection with the different colonies. 

An agricultural experiment station w^as opened at Nanhsuchou, Anhwei, in 
1915, as a part of the American Presbyterian mission station. Agricultural 
work wms taken tip at this institution partly as a practical way to teach Chris¬ 
tianity, partly to make friends, and partly to improve economic conditir^ns. 
The station is located on the railway between Nanking and Tientsin^ and at¬ 
tempts to serve an area of about 6,000 sciuare miles and from 1,500,000 t!i 
2,000,000 people. The farming methods in use are those of from one to two 
thousand years ago. Special prominence is being given in the exi)erimental 
work to seed selection, better tillage methods, more and better fertilization, 
drainage, anil animal husbandry. The work is to be largely of a deraonstratloii 
nature during the present pioneer stage, and will also include an agricultural 
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school, a school farm, and short winter courses for farmers. J. Lossing Buck 
has been in charge of the agricultural work at the station from the outset. 

Necrology.—Professor Herbert W. Oonu, widely known as a pioneer worker 
in dairy bacteriology in this country, died at Middletown, Connecticut, April 18. 

Professor Conn was born at Fitehbnrg, Massachusetts, January 10, 1S59, was 
graduated from Boston University in 18S1, and received the Ph. D. degree from 
Johns Hopkins University in 1884. His long period of service was spent 
entirely with Wesleyan University, commencing as instructor in biology in 
1884, as assistant professor from 1886 to 1889, and subsequently as professor 
of biology. He was also bacteriologist of the Connecticut Storrs Station from 
1890 to 1896, a member of the Board of Control of the Connecticut State Sta¬ 
tion since 190S, director of the Cold Spring Harbor Biological Laboratory from 
1889 to 1907, and director of the laboratory of the Connecticut State Board of 
Health sin'ce 1905. He was likewise closely associated with the New York 
Milk Committee and numerous health organizations and related bodies. 

Professor Conn’s 'work covered a large range of scientific inquiry, but he 
specialized in the bacteriology of dairy products. He was one of the earliest 
'workers in this country on problems connected with certified milk, the use of 
pasteurized cream and pure bacterial cultures in butter making, and the bac¬ 
teriological examination of municipal milk supplies. He was the author of 
several text hooks, mostly on bacteriological subjects, of which his Agricul¬ 
tural Bacteriology is especially well known. He had also contributed over 
1.50 scientific memoirs and other articles, many of these appearing in publica¬ 
tions of the Connecticut Storrs Station. He was one of the founders, and for 
15 years president, of the Society of American Bacteriologists. 

New Journals .—Ahatracis of Bacteriology is the title of a new bi-monthly 
abstract journal published by the Society of American Bacteriologists, with 
A. Parker Hichens as editor, George H. Smith as associate editor, and a 
numerous corps of abstract editors and abstractors. The initial number con¬ 
tains, in addition to abstracts of current literature and book reviews, a list of 
the periodicals to be reviewed and a summary of the scientific proceedings of 
the eighteenth annual meeting of the society, held at New Haven, Connecticut, 
December 27-29, 1916. 

With the year 1917 Forestry Quarterly, which completed its fourteenth vol¬ 
ume in December, 1916, will be amalgamated with the Proceedings of the Society 
of Arnerican Foresters under the title Journal of Forestry, The ne’w magazine 
is to be published in eight monthly issues, containing approximately as many 
pages as the two original publications together. It is announced that the 
character of. the new journal will remain essentially the same as the present 
publications. 

Teferinary Review is a new quarterly published in Ijondon and Edinburgh, 
with Dr. O. G. Bradley, principal of the Koyal (Dick) Yeterinary College of 
Edinburgh, as editor. The initial number contains a brief article by E. G. 
Hinton on Feeding and Economy, and about 95 pages devoted to abstracts of 
ciUTent veterinary literature, book revie-^vs, and an extensive bibliography. 

The Journal of the Board of Commissioners of Agriculture, Porto Rico, Is 
being published under the. direction of W. V. Tower, director of the Insular 
Experiment Station, and with John A. Stevenson as editor. The initial number 
contains A List of the Coccidm of Porto Rico, by T. H. Jones, and History and 
Cause of the Bind Disease, by J. R. Johnston. 

The Secretary of Agiiciilture, Commerce, and Labor of Cuba is publishing a 
monthly periodical known as Agriculture, This publication is to be devoted 
entirely to agricultural extension articles for the purpose of bringing the 
farmers into close touch with agricultural progress. 
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Work of tke chemical and yeast culture laboratory, W. Seifebt et al. 
(Programm u. Jahresher. K. K, Boh. Lehranst. Wehv- u, Ohstbau Klosternm- 
Mrg, im-U, pp, lOS-155, fig. 1; WIS-U, PP^ 106-^X57, pi 1, figs. 2; WU-XS, 
pp. 76-89; 1915-16, pp, 84-115, fig. 1). —^These pages contain tabular analytical 
data relative to the total acidity, solids, total sugars, and invert sugar of the 
wines and musts handled at the institute from 1912 to 1916. 

The report for 1912-13 also deals with the results of a study on the inversion 
and disappearance of tartaric acid, the determination of tartaric acid in the 
presence of citric acid, the advantage of using pure yeast cultures for fermenta¬ 
tion of musts from partly fungus-diseased grapes, further tests on pure yeast 
fermentations, the refermentation of strong wines to an alcohol content of 13 
per cent by volume, the action of pure nitrogen on musts and wine, the action 
of chloroform and mustard oil on the alcoholic fermentation of grape must, 
decolorization with “ Eponite ” and French decolorizing charcoals, and the re¬ 
sults of tests of some mechanical appliances. That for 1913-14 contains the 
results of a study of wine and must concentration by freezing, the cooling and 
airing of young wine to accelerate its ripening, the formation of volatile acids 
during the fez*meiitation of a sterile, a pasteurized, and an untreated apple 
juice, the formation of volatile acids during fermentation with juices of increas¬ 
ing sugar content, the effect of yeast on tartaric acid during fermentation, the 
adaptation of yeast to the presence of sulphurous acid, the influence of chloro¬ 
form and mustard oil on the alcoholic fermentation of grape must, the action 
of sulphurous acid on the coloring substances in red wine, decolorlzation tests 
with certain commercial charcoals, the cleaning of casks which have stood un¬ 
used for some time, and descriptions of a wine sampler and a pasteurizing ap¬ 
paratus. That for 1914r-15 presents the results of a study on the adaptation of 
yeast to sulphurous acid and the use of pure yeast cultures for refermentations. 
That for 1915-16 includes the results of a study of the formation and disap¬ 
pearance of acetaldehyde in grape must during and immediately following fer¬ 
mentation, the preparation of vinegar from wine by Pasteur’s method or the 
rapid procedure, the possibility of wine extracting sulphur dioxid from'the 
wood of paraffined casks, partial neutralization of wines with calcitHn carbonate, 
conserving empty casks with alcohol and formaldehyde, rinsing of wine bottles 
with sulphurous acid, the removal of grape seeds from husks, the lowering of 
temperature to accelerate, the ripening of the wine, and replacing the air of 
bottles with carbon dioxld before filling are reported. 

: mi 
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On the presence of Invertase in cane sugar, H, Pellet {Buk Assoc, €him, 
8%iw, et DUUIL, SS (ISiS), Fo. 10-12, pp. 268-266),—The author has observed 
that either a pure or impure solution of sucrose on standing for some time be¬ 
comes inverted even in the presence of toluene. The inversion is greatest in^^ 
the pure solution. If the sucrose solution is previously boiled no inversion 
takes place. The maximum temperature for the action was found to be from 
55 to 57® C. 

To prevent such loss during the process of cane sugar manufacture the use of 
concentrated wlutions, rapid heating to a temperature of from 90 to 100®. or 
the use of alkali and a lower temperature to destroy the invertase are 
recommended. 

See also a previous note by Lewton-Brain and Deerr (E. S. R., 21, p. 420). 
The aiitolysis of grapes, E. Pa:!«tanelij (Biaz, Sper. Apr, Ital, iS {1915), No. 
10-11, pp. ^83-821, flpB, 8 ).—Having found in earlier experiments that the 
must of ripe or overripe grapes contains a, protease, the action of which appears 
to increase when the grapes are dried in the air, further experiments were 
conducted on the autolysls of the protein of the cormaily ripened grape and 
the decomposition of the carbohydrates under aerobic and anaerobic conditions. 

It was found that there was an autolysis of the albumin and a decomposition 
of the sugars and acids to a limited degree in ripe grapes (removed from the 
plant and kept whole) when exposed to the air, and to a greater extent when 
immersed In sterile water. It !s concluded that under anaerobic conditions the 
mature grape forms alcohol intracellular respiration of the sugar without 
the intervention of alcoholic ferments. 

A study of the yeasts of wine, E. Kayser {Rev, Fit., 45 {1916}, Fos. 1158, 
pp. 14$-155; 1159, pp. 165-170). — ^This is a general discussion of experimental 
^ data submitted in tabular form. The e^ect on the finished product of the kind' 
of yeast used and the amount of nitrogenous and mineral constituents present 
in the fermentation is emphasized. 

The relative influence of' microorganisnis and plant enzyms on the fer- 
mentatioii of com silage, A. B. Lamb (17. 8. Dept. Apr., Jour. Agr. Bemarch, 
8 {1917), Fo. Mj pp. 361-880, figs. IS). —^The author at the Iowa Experiment 
Station briefly reviews the literature on silage fermentation and emphasizes 
the 'difficulty encountered in an attempt to differentiate between the activitj^' "of'' 
'microorganisms and plant cell eazymt'S In the process of fermentation. Ex¬ 
perimental data on silage made under antiseptic conditions, the rate of chemical 
tn the rflage ferU'entation, the evolution of carbon dioxid, ami the rise 
'la tiMi^ratBre me reported and discussed. 

It 'is concluded from the data that neither microorganisms nor plant enzyins 
are alone rroponslble for 'the changes which take place in corn silage fermenta- 
ticm. Bacteria appeared to be mainly responsible for acid production and the 
'' disappe'aranee of sugars. The formation of alcohol appears, how- 

; mm, to be a phenomenon primarily of the respiratory or enzymatic activity of 
^ plmt cells, and later to be carried on by the yeasts. Protein is liyi! roly zed 
first, by mxyw and later by micx'oorganisms. The microorganisms are deemed 
probablj largely r«pcinslb!e for the heating of the silage. 

A MMIogttphy of 27 references to the literature is appended. ' 

CyMog^lfsal rC'Searchw in the fermentation of a fruit compound/^ Nata- 
MSA BoHWi CAiiiti. M. Acmi. Agr. Torino, 58 {1915), pp. $34-340),—This article' 
itscuwis the changes in the plasma and nude! of the cell during fermentation,* 
etengw in the nitrogenous substances, and modifications of the structure of the 
^rcnchyma. 

Plant oils, I, H, S. L. Ivahov {SmUhoh. Bmro Uhmtn. Bmt" IPetrogrmj, $ 
Wos. i, pp. 3-^2; 7, pp. 39-4 ^).—Prom aU'Etytica! data reported in th®' 
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first of these papers., the author concludes that each closely related group of 
plants develops a distinct and characteristic oil content which is peculiar to 
every species of a given genus. The results are considered to be significant not 
only for the systematic botanist, since they render a physiological criterion for 
natural classification of higher and lower forms, but also have a practical value 
Id regard to the propagation and culture for industrial purposes of plants which 
have been neglected in the past. 

It is noted in the case of Spet'gula arvensis that the seed oil undergoes a 
marked physiological and chemical change during the storage period, forming a 
coating impermeable to water and so retarding, germination. 

Analytical data of certain yeasts, Chlorophycese, Gymnosperm®, and several 
species of Jiiglans and linum are submitted. 

In work reported in the second paper he found that the composition of the 
walnut oils from different localities of Europe and Asia remained constant. 
.Sunflower seed collected in two different Provinces, Kharkof and Voronezh, 
showed no essential difference. The oil of Byoscyamm niger was found to be 
formed gradually, and the oil of the immature seeds differed from that of the 
ripe seeds. 

Chemical composition of certain ethereal oils of Eussian origin, G. V. 
PiGTjLEvsKiii (Soobsheh. BBim Chastn, Bast IFeirograd], S (1916)* No. S, pp. 
3-1 $),—The oils were analyzed of Buta graveolens, Rosmurimis 
Ocymtm MsilicMni, Lmirus noMlU, Eyssopits offidnaUs, Salvia gramlifiora, and 
Lavandula spica, and the data submitted. It was found that the Crimean 
ethereal oils do not differ essentially from the imported oils. It is indicated that 
the vast natural resources and favorable climatic conditions of Russia will 
greatly stimulate the development of the oil industry in that country. 

Some new oil seeds derived from American palms, G. T. Bbay and P. L. 
Elliott (Analyst^ 41 (1916), No, 481, pp, Tabulated analytical data 

of the composition of the kernels as regards moisture and oil content and the 
physical and chemical constants of the oils obtained from a number of seeds 
of South American and West Indian palms are submitted. The seeds were, 
on the whole, found to be as rich as or richer than those of ordinary West 
African palms. 

Notes on the oils obtained and the press cake of the kernels are Included. 

Plum oil and its relation to other oils of the genus Prunus, S. L, Ivakov 
iSoobshch. Chastn, Bast, iPetrograd}, 2 (1915), No, 7, pp, 4$-$$)* —^The, 

author finds no essential difference in the composition of the oils from various 
species, of Prunus. The simplest oil of this genus is considered to be that of 
the domestic plum (Prunm domestica). Apricot seeds give at least 25 per 
cent of oil. 

Methods used in the analyses are described in detail 

Physiological characters of plants and botanical families.—Malvacese,— 
Oil and fiber, S. L, Ivanov and N. F. Kokotkina (Soob^licJi. Bmro Chmtn, 
Bmt, iPetrograd}, B (1915), No, 7, pp, S-24 )>—^The results of the Investigation 
■ reported are as follows: 

There are many valuable species of Malvaceae which as yet are hot used 
commercially, such as Lavatera thunngiamr, Malva, and other fiber species. The 
oils of the SO ^cies of Malvaceae which were studied do not differ essentially 
from cottonseed oil The oils of the Malvacese and those of the ia«irest forms 
of the Tiliacese are both characterized by Halphen's reaction, which indicate 
' the presence of a peculiar unsaturated acid in these groups. The presence and 
Ah:e formation of this acid unite these two familte as their eommon physio- 
;':;:iog!eal character. 
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T!ie hairs of the seed coating of some of the other species of Bfalvacese are 
considered to be very similar to cotton fiber. The possibility of succevssfiil cross- 
in, 51 s between Gossypium and other Malvacege is suggested. 

Bata concerning the character of seeds of different varieties of cotton, 
S. L. iTANOv and E. I. BIoshkova (SoobsJich, Biliro CJmstn. Rast. [Petrograd], 
2 (1913), No. 4 , pp. S-35). —Prom an investigation of several species and 
varieties of Gossypium, arranged by the Russian Ministry of Agriculture with 
regard to the cotton industry in Russian central Asia, it was found that, con¬ 
sidering the quality of seeds from the standpoint of oil content and press cake 
and the quality of fiber, Gossiipium fiirsutnyn has a much greater practical ^’alue 
than any other variety studied. It is indicated that the cultural area of 
G. Mrsutum is gradually extending, while that of G. fierbaceum is gradually 
fllminishing. 

Tables giving detailed analytical results of a number of cotton seeds are 
appended. 

Globulin obtained from seeds of Gossypium hirsutnm, A. PomaskiI 
iSoohsheh. Bitfro Cliastn. Past. [PeirograrJ}, 2 (tOlS), No. 2, pp. S~12 ).—The 
^nithor finds that globulin Is the chief constituent of the protein substances of 
ilie cotton seeds. The globulin of G. herbaceum and that of G* liimitum are 
probably identical The proteins of the cotton seed are considered to be highly 
digestible, the coefficient of digestibility with the gastric juice of the dog being 
found to be from 99 to 100 per cent The value of the press cake as a feeding 
Stuff is Indicated. 

Beuciu anbydrid, a product of the water hydrolysis of protein al high 
temperatures, S. S. Guates, 3. T. W. Maeshall, and H. W. Eckweheb (Jaur. 
A«fr. CtoL Bm., SB (1917), No. i, pp. 112-114 ).— The following .percentages 
of leucin anhydrici were extracted with ether from the brown, sirupy, liquid 
resulting from hydrolysis with water in an autoclave at from 180 to 200® '0. 
for IS hours: Casein, 1.5; egg albumin, 1.2 ; edestin, 1.2; Witte’s peptone, 1; 
gllk, O.CB; gelatin, 0.04. The material extracted by the ether was purified by 
riscri'stallizatlon from hot acetone. An experiment to determine the source of 
the leucin anhydrid Is reported and Indicates that the anhydrid is not built 
from any leucln separated by the hydrolysis. 

An iodin addition product of cumarin. A,. W. Bos and'W. G. GAsssnEB (Jmr. 
iwcr. riiew. fifoc., SI? {1917), No. i, pp. '114-117}.—3£hB authors' at the Iowa 
Espariment Station describe the 'preparation of an iodin addition product of 
ciimaiin containing approximately 33 per cent of Iodin.' Analysis of the'product 
sfeowM that no. sutetitution by the iodin occurred. 

Gtebon monosld, ^occurrence free in kelp (Hereocystis luetkeana), S, G. 
Bahobok {Jmr. Am&r. Otem-. Boc., SB (1917), No. 1, pp. l^B-MB, figs. S).—Ss- 
perliieiita! data are' rciwrted which show that the gas in the giant kelp (N. 
^Imefi€€nfi} contains carbon monosid in quantities varying considerably in 
different samples. 'Carbon dioxid is only occasionally present, and in 'tolnute 
qUftStitles. Previous work which demonstrated that the quantities of carbon 
iioxli a'lid cwygen varied with the time of day has not been confirmed. 

Amcleat Irish oak, P. A. E. Richasds {Analyst, 41 (191$), No. 487 pp. SOS, 
Data relative to the general composition and mineral constituents of a 
lum'hef of Irisii oaks taken from various districts are submitted, 
yhotomicrographs of crystalliisah'le chemical salts, A. W. Doublebay (Bot- 
fof®; Remmck PuUmmg Co., 1916, pp. P+iS6, figs. iJd).—This volume con- 
; mim 114 photomicrographs of typical crystalline forms of various chemical 
wmpmam knomm'to,exist in the body tissues and fluids under normal and 
P'U'IMogieal tonditlom Brirf notes .on crystaliization and a description' of the 
; six'Crystal systeiBs are'Inciuded, 
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Some laboratory conveniences^ A. E, Perkins {Jour. Inins, rind £ngm- 
Chem,, 9 (19J7), No. i, pp. 51. 58, fig^. 4).—The author, at the Ohio Experi¬ 
ment Station, describes a special flat-bottomed Kjeldahl flask for use with the 
extraction apparatus previously describeda convenient, satisfactory, and 
easily assembled burette support; two convenient pipettes for sampling milk 
and milk products; and a novel and convenient drying rack for laboratory 
glassware. 

Carbon dioxid absorption apparatus, L. G. Wesson (Jonr. Indus, and Engin. 
Cliem.j $ (1917), No. 1, p. 59, fig. 1). —A simple apparatus consisting of a cylin¬ 
drical bulb for carbon dioxid absorption with soda lime and a smaller arm 
attachment to contain the drying agent is described. 

Apparatus for the recovery of bromin, 0. H. Gollings (Chem. Netos, II4 
(1916), No. 2975, pp. 259. 260, fig. 1). —^An apparatus for the recovery of bromin 
from laboratory waste liquors and its manipulation are described in detail. 

Hote on the recovery of molybdic acid, P. Rudnick and R. B. Cooke (Jonr. 
Indus, and Engin. Chem., 9 (1917), No. 1, pp. 109, ifd).—The procedure, which 
is similar to that described by Brown*, is as follows: 

The phosphomolyhdate solutions, after titration, are filtered through glass 
wool and combined with the filtrates and washings separated from the yellow 
precipitates. To this, an excess of saturated ammonium phosphate is added 
and after standing at least over night the supernatant liquid is siphoned off. 
When, a convenient amount of ammonium phosphomolybdate has been collected 
in this manner it is washed by decantation with hot vrater and then dried on 
the steam bath. This material contains approximately 92 per cent of molybdic 
acid (85 per cent M0O3). Of this dried salt 510 gm. is dissolved in ammonium 
hydroxid, made by diluting 620 cc. of ammonia (specific gravity 0.9) to 1,000 cc. 
To this, 85 gm. of magnesium nitrate in 200 cc. of water is added and after 
settling for two or three hours the filtrate is tested for phosphorus by adding 
a few cubic centimeters to double the amount of nitric acid (1:2.5). When 
precipitation is complete the magnesium-ammonium phosphate is filtered off, 
w’ashed, and the filtrate made up to a volume of 2 liters. The ammonium 
molybdate solution is then added to the requisite amount of nitric acid' and, 
after standing for some time, filtered, 

Hotes in regard to titration of sulphuric acid, C. R. Gtzandbb (Clmm. 
News. 114 (1916), No. 2975. pp. 260, 261). —^Analytical data showing the error 
that is likely to be int'rodiiced when an alkali is standardized with one indicator 
and then used for acid titrations with a different indicator are submitted and 
discussed. 

Handling a standard solution of barium hydrate, W. G. Hatnks (Jmr. 
Indus, and Engin. Chem., 9 (1917), No. J, pp. 5S, 59, fig. i).—An easily con¬ 
structed attachment to the usual siphon arrangement used in filling burette 
with standard barium hydroxid solutions and its manipulation are described 
in detail. 

The use of the Cottrell precipitator in recovering 'the phosphoric acid 
evolved in the volatilization method of treating phosphate rock, W. H. Boss, 
3. K. Gabothebs, and A. B. Mesz (Jour, hvdus. and Engin. Chem., 9 (1917), No. 
1, pp, 26-41, fig. f).— The authors have applied the Cottrell precipitator in re¬ 
covering the phosphoric acid evolved in the volatilization method of treating 
phosphate rock by ignition with coke and silica in an electric furnace The new 
method is claimed to possess a number of advantages over the scrubbing-tower 
method now in use. 


^ Jour. Indus, and Engin. Chem., 5 (1913), No. 2, pp. 148, 149. 
Jour. Indus, and Engin. Chem., 7 (1915), No. 3, pp. 213, 214, 
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It is pointed out that the present application of the Cottrell precipitator is 
the first to be used for the precipitation of a product which has been purposely 
Tolatillzed with a view to its recovery in this way. 

The determination of total phosphorus in bone ashj F. Filz {Ztschr. 
Lmdw, fermeJmc. Osterr,, 19 (1916). No, 2, pp. ) .—Comparative analyti¬ 
cal data show that as accurate results can be obtained when the sample is 
oxMlzed with a mixture of sulphuric and nitric acids as w^hen nitric acid alone 
is used. The preliminary precipitation as ammonium phosphomolybdate is con¬ 
sidered not to be absolutely necessary for reliable results. These modifications 
are deemed to be of some importance in view of the scarcity and high price of 
the chemicals necessary in these operations. 

A colorimetric method for the determination of the COa percentage ip air, 

H. L, Higgins and W, McE. MAamoTT {Jour, Anier, Chem. Foe., S9 {1911)^ No. 

I, pp. 68-11).—N method which depends on determining the reaction of a solu¬ 
tion of sodium bicarbonate after passage of air until the solution is saturated 
with carbon dloxld is described in detail. The reaction of such a solution will 
depend on the relative amounts of the alkaline bicarbonate and carbonic acid 
present. This In turn depends on the pressure of the carbon dioxid in the air 
with which the mixture has been saturated and is independent of the volume 
of air passed through the liquid. High pressures of carbon dioxid change the 
reaction of the solution toward the acid side, -while low pressures have the 
reverse effect. 

The indicator used is phenoisulphonephthalein and the standards, acid potas¬ 
sium phosphate (EHaPO*) and alkaline sodium phosphate (Na-HPO*), 

The method Is not applicable in the presence of add or ammonia fumes. 

OH' the determination of small amounts of arsenic with special reference 
to the procedure according to Smith, K. Beck and Mebres {Arb.'/f. Gmdht-^ 
mml, 50 (1915). No. i, pp. S8-Jf9, pis. 2, figs. 2).—This is a general review^ and 
discussion of the inetliods proposed for the determination of minute quantities 
of arsenic. 

The method described by Smith {E. S. R., 28. p. 24) is deemed very satisfac¬ 
tory and to yield very accurate results, especially in the examination of foods 
and food prcniucts. The procedure Is easy to manipulate and requires a. mini- 
mum of time and only a very small sample, this, being an, especially great ad¬ 
vantage with organic material. 

, it is Indicated that the simple colorimetric-method iS' accurate for dlfferar-^,-;. 
'tiating amounts of arsenic of O.OC®, 0.005, Oill, 0.02,,' 0.03, and ,0.04 mg. ;For':''' 
'greater accuracy the proeed,ure should be used only as an indicator, the ultimate 
,; ietemlnatioii being made either gravimetrieally or titrametrically, preferably 
:^ latter, - - , 

'/'.yfome tnalytS-cal data of 'the arsenic determined in various meat, plant, and 
' yeast ^extracte, caviar, hydrogenated oils, and gelatin sre submitted. 

, A »sw procedure for the determinatioii of methyl alcohol in the presence 
yrff Btihyl alcohol, Q. Bct {AtK K. OsndhUwmt., 50 (1915), No. i, pp. 50-^6,).— 
:A, procedure' which depends on the formation of trimethylsulphiniodicl and sub- 
-s^peat titration with silver nitrate and retitration with ammoniuin thiocyanate 
IS''#w:rlbed In cletafl, as well as a slightly modified procedure for determining 
:i^liyl alcohol ,ln brandy la which the acids, esters, aldehydes, and acetone ^ 
UiuailF pr«Et do not Interfere, Analytical data submitted indicate the accu- 
;,»cy of the p,rocedisre. , ^ ' / 

' 'f|»e fcteCTiinatlon of raffinose in the presence of sucrose hy means of 
inversion with two special yeasts, H. Piimw (Bai. Assoc. OMm. 
mmi, m mm), No. pp. The iinreHability''' 0 f,'the 

Gi |»-Iari*atloa before and 'after Inve^on with add In- the 
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presence of appreciable amonnts of, nitrogenous reducing substances (gliitamin 
and asparagin) is pointed out. Tbe newer methods of inversion by double 
fermentatioa with “ top and “ bottom ” yeast are considered to yield excellent 
results and to be entirely reliable. Some analytical data are submitted. 

Tlie estimation of pentose or pentosans by means of EeMing^s solution^ 
J. li. Bakes and H. F. B. Huuton (Analyst, (IBIS), No. 487, pp. 294-^91}. — 
The authors have used the method of Plohil as improved by Eynon and Lane 
(E. S. E., 27, p. 113), and indicate as decided improvements in the procedure 
the use of a much larger volume of Febling’s solution, in order that a con¬ 
siderably larger fraction of the total distillate may be treated, thus increasing 
the weight of GuO obtained, and, instead of boiling the solution, heating by 
immersion in a boiling water bath. 

The values for the CuO equivalent of pure furfural found by Eynon and Lane 
were confirmed. The figures for the CuO yielded from 20 cc. of Fehling’s 
solution with sodium chlorid alone were not in agreement. This discrepancy 
tn results, as well as the procedure In general, is briefly discussed. 

Betermination of sugar in hay and turnips, B. K. Kbistenseh (TidMfcr. 
Plantemh (191$), No. 2, pp. 2BS-250). —^Detailed tabular analytical data of 
the sugar content of hay and turnips are submitted. From the data it is con¬ 
cluded that the use of lead acetate with Fehling's solution for the determina¬ 
tion of sugar introduces errors in the results. 

Control analyses were made with a solution of pure sucrose. 

The determination of fat in cacao products, W. Lange (Arl). K, O-mdhtsamt, 
50 (1915), No. 1, pp. 149-157, fig. 1). —^The author discusses the incomplete ex¬ 
traction of cacao fat obtained vrith a Soxhlet apparatus, and describes a new 
procedure for the determination. The procedure consists of extracting the 
sample on a Witte plate with an asbestos filter by suction with small portions 
of ether. The ether is then evaporated and the fat weighed in the usual 
manner. The procedure requires considerably less time than the older method 
of extraction and is deemed to be as satisfactory in every respect 

Some experimental data are submitted. 

The alcohol test in milk, I, M. Kolthoff (Pharm. WeekU., 5S (IBIS), No. 
47, pp. 1589-1600). —^The alcohol test in milk is considered to depend on the 
calcium ions present. In normal milk the alcohol test (with 70 per cent 
alcohol) appears when the acidity is equivalent to 7.8. In abnormal milk 
there is no relation betw-een the alcohol test and, the acidity, but the test also 
appears here with a comparatively low acidity. 

' 'For the practical examination of milk, as well as from a hygienic and 
phthological-chemlcal standpoint, the test is considered to be of great Impor¬ 
tance. If no flocculation appears the double test (using twice the amount of 
alcohol) should be used. Flocculation in a sample of normal acidity probably 
Indicates an abnormal milk. As a check on the result the catalase'index and 
leucocyte content should be determined. 

The detection of added water in milk, H. Bueanu (Jour. IfUlms. and Mngm. 
Ckem,, 9 (1917), No. 1, pp. 44f 4d). — ^This is a brief review of the methods which 
have been proposed for determining added water, namely, by the refracttve 
index "of the serum, the freezing point of the whole milk, and the specifle 
gravity of the whole milk and serum. Some experimental data on the freezing 
point method are included and discuss'ed. 

The action of yariotis animal charcoals on pure and Impure sugar solu¬ 
tions and' their influence in the analysis of su'gar refinery products, H. 

(Mul Assoc. CliM. Suer, et DfstiU., M (191$), No. 10-13, pp. 
:"Th#>esults of experiments in which a number of charcoals were used In the 

' " No.0—17-^2 
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analysis of sugar products show tiiat different samples Tary greatly in density 
and composition* A great Tariation in their decolorizing power was also 
observed. A variable amount of sugar was absorbed by the samples,' the 
absorption being much less in the presence of lead. In a solution of molasses 
defecated with lead subacetate there wms no appreciable absorption of sugar. 
In a complete analysis of a molasses solution some samples of charcoal gave 
slightly low results, while others did not appreciably affect the results. Special 
decolorizing charcoals w'ere found not to absorb the reducing substances in beet 
or cane-sugar molasses, but did absorb some nonfermentable, polarizable 
material in the cane molasses. 

The experimental data are submitted in tabular form. 

The occurrence and determination of citric acid in wine, F. Wohack 
iZtwkn Lmdw. Versuchsic. Osterr,, 19 (1916), No. 2, pp. 5S-5d).—The author 
considers that citric acid may occur as a normal constituent in wine. 

Of the methods proposed for the determination of citric acid the procedure 
of Kunz* is considered to be the most reliable. 

The identification and estimation of lactic acid in biological products.— 

• Tirst paper, I. K. Phelps and H, E, Palmer (Jour. Amer. Ohent. Boc.^ $9 
(1911), No. 1, pp. 1S6-149, fig. i) .—Experimental data are submitted which 
show that lactic acid may be estimated as the guanidin salt and identified by 
its melting point after separation by esterification from citric and tartaric acids 
tad by fractional distillation from formic and acetic acids. It may be separated 
from mixtures containing formic, acetic, propionic, butyric, and citric acids 
and accurately estimated by weighing as quinln lactate, w^hich may be identi¬ 
fied by Its melting point 

** The separation from citric acid and other acids whose ethyl esters also have 
high boiling points is effected by esterification with the vapor of alcohol con¬ 
taining dry hydrochloric acid gas in solution, passed through the mixture 
suspended in vaselin at a temperature of 100 to 110® [C.], using zinc eWorld 
m a second catalyzer; the ethyl lactate passes quantitatively into the distillate, 
while the ethyl citrate remains in the fiash. By fractional distillation of the 
dtetillate through a Hempel fractionating column filled with glass beads the 
etliyl formate and ethyl acetate, together with a large part of' the ethyl pro- 
■ plonate and' ethyl butyrate, are removed. The residue in, the fiask, containing 
the ethyl lactate, is hydrolyzed and converted to the quinin salts, and the quinin 
lactate is separated from the propionate 'and butyrate by the solubility of the 
tninin' salts of the latter in carbon tetracWorid. The quinin lactate may then 
'be vrelglied and, identified by its melting point.” 

'■ of turbidity in beverages containing maltose, glucose, or maltose 
md giu'cese, A. W. Hombesoeb and C. S. Marvel {Jour, Amer. Chem. Soc ., S9 
' Ng.' i, pp. —From the study reported it is concluded that tur¬ 

bidity may ottui in solutions containing glucose without the presence of 
iHwuninous or mineral constituents. The turbidity is due to germination of 
the Rporw of :the mold PenimUium glaucum in the glucose medium. The pres¬ 
ence of alcohol and carbon dioxid has no appreciable effect on the appearance: 
of lie turbidity In glucose solutions. Maltose do^ not act as a chemical stimu- 
Itis on the sjwres and hehce maltose solutioas do not become turbid on standing. 

Tki c»ncwitwittoa: Ifcie Juice by freezing (Imp. Dept. Agr. West Indies^ 
M§tk B'epk pp. SSS6 ).—Following the procedure out- 

liMd by Gore (B. S. experiments are reported from which It 4s 

tMt MW lime Juice be concentrated by freezing and centrifugal- 
Irntton withoit alfectliig 'In propewes as a beverage, By one treat'inent the acid 

2 (1800), No. 9, pp, h92-'694, ' 
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content of the juice may be increased from about 13 oz. to over 20 oz. per 
gallon. If this concentrated juice be again treated a juice containing 30 oz, 
per gallon can be obtained, The low testing juices can be conYerted into 
ealcium citrate, thus eliminating all losses. The economic importance of the 
process with respect to package and transportation charges is indicated. 

The tittiization of olive pomace, W. Y, Gbuess and A. W. Chbistib (Jour, 
mid Engin. Chem.^ 9 (1917), No. 1, pp. —The authors at the Cali¬ 

fornia Experiment Station have found from 7.89 to 20.23 per cent of oil In 
fresh pomace {equivalent to from 20.98 to 53.81 gal. per ton). The most satis¬ 
factory solvent for the recovery of the oil from the air-dried pomace was 
found to be gasoline, and four extractions were sufficient. The air-dried pomace 
of lowest oil content was found to yield 25.5 gal of oil per ton by gasoline 
extraction. The composition of the oils extracted with gasoline, benzol, and 
llgroin compared favorably with that of pure olive oil in regard to their value 
for soap making. Distillation by direct heat was found to he the most satis¬ 
factory procedure in the recovery of the solvent. It is indicated that “ no com¬ 
mercial value as fertilizer should be assigned to olive pomace, either before or 
after extraction.” 

The ,utilizatioii of Imperata cylindrica P. B. in the paper industry, F. 
Vignolo-Dutati (Ann. B. Accad. Agr. Torino, 58 (1915), pp. 69-76). —Results of 
the study reported show that the grass J. cylindrica yields a very satisfactory 
cellulose fiber, about 38 per cent of the raw’ material being converted into 
bleached fiber. In the use of the stock a smaller quantity is necessary for 
the production of the finished product than with some other grasses. 

The removal of barium from brines used in the manufacture of salt, W. W. 
Skinneb and W, P. Baxjghmak' (Jour. Indus, and Engin. Chem., 9 (1917), No. 
i, pp. 18-26, fig. 1). 

The theory of drying and its application to the new humidity-regulated 
and recirculating dry kiln, H. B. Tdesmann (U. S. Dept. Agr. Bui. 509 (1917), 
pp. tBf'figs. d).—This discusses the subject with special reference to the drying 
of lumber, under the topics of elementary principles of drying, elementary 
principles of hygrometry, types of kilns, drying by superheated steam,' Im¬ 
portance of proper piling of lumber, theory and description of the TJ. S. Fonrat 
Service kiln, theoretical discussion of evaporation, theoretical analysis of heat 
quantities, and increase In density produced by evaporation. 

METEOKOLOGY. 

A preliminary study of climatic conditions in Maryland, as related to 
plant growth, F. T. McLean (Physiol, Researches, 2 (1917), No. 4, pp. 129-208^ 
figs. i4).—This is a detailed account of studies briefiy and partly reported 
upon elsewhere (E. S. R., 33, p. 116). Observations on the growth of soj bean' 
seedlings on the same soil uniformly supplied with moisture at Easton, on the 
Eastern Shore of Maryland, and at Oakland, in the mountains of western Mary¬ 
land, are reported and discussed. 

Plantings were made in plunged pots every two weeks during the growing 
season'and,,, the plants were allow^ed to grow for a month. The soil was'kept 
uniformly moist by means of autoirrigators. Evaporation was measured by 
means of standardized cylindrical porous-cup atmometers. Dally, maximum, 
and minimum temperatures were observed in the usual m,amier and account’ 
wm also taken of sunshine records, rainfall, and soil m'Oisture. After two' 
growth measurements W’ere made of **steni height, average numter of 
leaves per plant, average length and width of mature leaves, and average of 
the pmdmtB obtained by multiplying length by width for each Afl^r 



810 


EXPEBIMEKT STATIOIs^ RECOEP. 


iToL m 


about a montli of growth these measurements were repeater! and, also, the 
arerage leaf area and the average dry weight of tops per plant were 
rieterroinedf’ 

It was found that the conditions at Easton were more favora,l)]e for the 
growth of soy-bean plants than those at Oakland, ‘‘ The total efficiency of the 
Easton frostless season for 1914, measured in terms of leaf-product as here 
used, was about 2.5 times as great as that of the Oakland frestless season." 
Stem height, leaf surface, and dry weight furnished the best means of compari¬ 
son of the growth rates of the experimental plants. “ The rates of growth In 
stem height were generally more rapid during the first than during the second 
fortnight of growth from the seed, for both stations. On the other hand, the 
rates of increase in leaf area (as approximately measured by means of the 
leaf-product 1 were generally more rapid during the second fortnight/’ 

The growth rates generally showed very evident seasonal marches which were 
most clearly shown by the rate of increase in stem height and corresponded in 
general trend to the seasonal marches of the temperature conditions. ‘‘The 
seasonal marches of both the growth rates and the temperature values for Oak¬ 
land are quite markedly different from those for Easton. Both ranges are 
greater for Easton than for Oakland. The highest temperature values and the 
highest growth rates occurred at Easton, and the growing season was termi¬ 
nated by killing frost earlier at Oakland than at Easton. Nevertheless, the 
last two-vreek period before autumn frost at Oakland exhibited a higher tem¬ 
perature value and higher growth rates than did the last two-week, period be¬ 
fore frost at Easton. 

“'This di'fference between the magnitudes of the final minimum growth pates 
0 b.served at the two stations appears to emphasize one of the main 'differences 
between a mild, equable, coastal climate and a much more rigorous mountain 
climate, as these may influence plant growth. In the milder climate of Easton, 
with its small dally range of temperature, the frostless season is apt to be pro-, 
longed until the growth of many plants is much reduced or entirely checked by 
low t.emperatiire. In the mountain climate of Oakland, however, with its large 
dally range of temperature and high .nocturnal radiation, very low nlght^'tem- 
’ peratures and frosts occur earlier in the season, while the; da,y teroperatureH’\ 
and the growth rates of many plants are still high. These differences'between'' 
.the two stations, as regards the temperatures and growth rat^ 'exhibited' at 
the close of the season (just before autumn frost), are' surely Intimately asso- 
■ 'dated with the two types of climate here illustrated, and are of undoubted im- 
;' 'glance la the consideration of plant life in general. 

:'V ' ,“A.iiotlse'r difference to be noted betw'een the two stations here consiilered 
' mf&m to the time of'occurrence, within the growing season, of the maxima of 
, 'teiii|»r'atiire and of .growth rates. These maxima cM^ciirred about a raontli 
at Oakland than at Easton—a fact that may be of slgQlficance In the 
: .cosuparative seasonal climatology of these stations, at least for the simimer of 

appears that temi»rature was clearly the limiting condition (in the usual 
, »B«) for growth during the first two weeks, in practically all cases, Buritig 
' iie .se«incl two weeks of gronnh, however, with exactly the same emlrmmentul 
coocllticins. the moisture relation (rainfall-evaporation ratio) appears In many 
oas» to have been the limiting condition for growtli, this being espeidally 
true , . , when the temi^rature was 'high. It thus appears tlmt if two plaQ'ts 
. In different stages or phases of their development are exposed tc? th.e same ffue- 
', mttfeas'li efivIroiHBeiital conditions, the limiting condition ft.^r me plant' during 
«, wcce^lng period may i» of m entirely different nature from'' that 'for'the 
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other. TMs must be clue to a difference between the internal conditions of the 
plants at different cleTelopmeiital stages.” 

As a test of the methods employed the results indicated that many of the new 
iiic^tliods proposed for work of this kind “ are of value, and the data obtained 
by their means throw light upon the question of the influence and relative im¬ 
portance of several different climatic features, as these affected the growth of 
the culture i>iants.” They indicated that culture plants may be successfully 
used as integrating instruments for the measurement of climate, that the 
aiitoirrigator furnishes a satisfactory means for soil moisture control, and that 
the standardized cylindrical porous-cup atmometer, taken with the ordinary pre¬ 
cipitation records, gives a ratio of rainfall to evaporation that appears to be a 
very valuable measure of moisture conditions. Sunshine records obtained by 
rhe Marvin sunshine recorder were also found to he of some value. 

Weather forecasting*, G. S. Bliss {U. JS. Dept. Apr., Weather Bur.' Bui. 42, 
2. ed. (1^17), pp. 81, figa. 4 )-— this second edition (B. S. R., 29, p. 120), “the 
style and subject matter have been alternated slightly to conform more closely 
to the uses to which the pamphlet has been put. The errors that crept into 
the first edition have been eliminated so far as possible, thus bringing it up to 
date and in accordance with our present knowledge of the snbjeet.” 

Weather observations, A. J. Paeley {New Jersey Bias. Rpt. 1915, pp. 65, 
66 ).—Observations on temperature and precipitation at New Brunswick during 
1915 are summarized. The liiasimum temperature, 92® W., wm recorded July 
81; the minimum, 2®, December 27. The total annual rainfall was 50.08 In,, 
1.31 in. above the normal. 

[British rainfall in 1916], H. R. Mill {Times {Lmdonl, 1917, Jan. 25; rev. 
in Nature {London], 98 (1917), No. 2466, p. 455 ),—^Detailed results are given 
for 131 stations. These show that 1916 vras generally a wet year in the British 
Isles, the rainfall 'being far' in excess of the average at most stations and 
slightly below at a few. A deficiency of rainfall occurred in the extreme 
southwest of Wales and the northwest of Devon and Cornwall, and in two 
areas' in the center of England. The area over which the year was relatively 
diW was mucli less than in any other of the last 12 years except 1912. 

“ The excess of rain was most pronounced in the south of England, the center 
of Scotland, and the southwest, northwest, and east of Ireland. The wettest 
part of England was in the district of East Grinstead, where the excess' was 
about 40 per cent. In Scotland the excess of rainfall was 20 per cent over 
nearly one-half of the country, while in parts there was an excess of more 
than 40 per cent. The whole of Ireland was wet; the greatest excess of more 
than 30 per cent stretched inland from Dublin Bay. No year since 1903 has 
been wetter than last year in Scotland and Ireland, while the British Isles 
as a whole have only been wetter tlian 1916, during the last 50 years, In 19CB, 
1882,1877, and 1872.” 

Results of rainfall observations in New 'South Wales, 1909—1914, H. A. 
Hunt et al. (Melhoimie: Govt, 1916, pp . 224, J).—This is'a con-' 

tlfiuatSon of a report published in 1909 bringing the rainfall history of New 
South Wales up to the end' of 1914. 

“The work, in addition to the general notes, includes tabular statements of 
rainfall at some 2,10t3 stations for the years 1909 to 1914, inclusive, and the 
annual averages computed from the commencement of the pericMi over which 
the,records extend; also rainfall notes and maps for each, of the feregolng 
years; a statement and graphs showing the state of the rivers since the last 
a very carefully prepared table showing the yearly rainfall averages',, 
^','Serived from selected stations in each of the divisions of the State, also the 
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State itself, and an explanatory grapli of weighted results as far hack as 
records a¥ailal>le would permit; tables giving the monthly rain records at 167 
specially selected stations with monthly and annual averages; also maps inclicat- 
Ing the prevalence of frosts, hall, and rain during the wheat period, namely, 
April to October; and, finally, as an appendix, the results.of meteorological 
observations taken at t!ie Sydney observatory since 1840.” 

Summariziiig the records of each district of New South Wales for a period 
of 44 years, 1871 to 1914, inclusive, it is shown that the average district rain¬ 
fall varied from 11.44 in. in the southern portion of the v/estern division to 50.2 
ia. In the north coast division, the former comprising about one-seventh of the 
whole area of the State. “As the country extends in an easterly and north¬ 
easterly direction the rainfall becomes greater, and finally reaches its highest 
district fall in the neighborhood of the north coast.” 

soas—FEBmiZEM, 

Analyses of soils of d’ones County, W. A. Woeshah, Je., L. M. Cabtee, D. B. 
Bong and M. W. Lowey (BuI. Ga. State Col, Agr„ A-o. 9S {19IB), pp. 47, figs. 
2), —^This Is a report of chemical analyses of the soils of the county to siippie- 
nient the physical survey of the soils made in cooperation with the Bureau of 
Soils of the B. S, Department of Agriculture (E. S. R., 32, p, 513). 

** Taking the average of all the soils of the county, the analyses show the 
plant food content to be as follows: Nitrogen 0.0265, phosphoric acid 0.037T, 
and potash 0.639 per cent.” It is stated that while the soils of the,county 
ihow .a rather wide variation la plant food content, the nitrogen content is 
uniformly low In practically all of them and is the limiting factor of';crop' 
production. 

Soil survey of White Comity, Indiana, T. M. Bushnell and C. P. Er5i 
CI7. 8, Bepi. Agr„ Advance Sheets Field Operatiom Bur. Soils, 1B1$, pp. fig. 
i, mctp i).—This survey, laade In cooperation with the Indiana State Depart- 
me'iat of Geology, deals with the soils of an area of 324,480 acres in northwestern 
Imiiana, the topography of which is generally that of a level to gently undu¬ 
lating plain. 

*'* The northern half of the county is an old lake plain characterized by black, 
formerly marshy, sandy lands and light sand ridges. The southern half IS' , 
glacial plain with low moraines, and includes both timbered and prairie lands. 
The county Is now completely drained by systems of dredged and scraped ditches 
and by tilM.” 

iacl'iiding muck, IT soil types of eight series are mapped, of which the Brooks- 
toil'slit loam, Clyde fine sandy loam, Plainfield fine sand, and Clyde silty clay 
loam cover 10.8, 16.9, 1A2, and 10.6 per cent of the area, respectively. 

Soli fforrey of Newton County, Missouri, A, T. Sweet, E. S. Takatta, and 
W. Ksobkl iU. 8. Dept Agr.. Advame Sheets Field Operations Bur. jSoII#, 
pp. |l, pit. 3, figs, 2, map i).—-This survey, made In cooperation with the, 
' 'Experiment Station, deals with the soils of an area of 393,080 acres 
la goitliwmtera Missouri. “Approximately one-third of the county consists 
©f tliBOst level to gently rolling uplands, a considerable proportion Is embraced 
''to stream ficwd plains and terraces, and the remainder includes gently rolling 
to .rough, MIy land.” 

Tlit of the county are of r^ldual and alluvial origin. Twelve soil,types 
of ID serle are mapped, of which the Baxter gravelly loam, L'ebanon slit 

Gerald silt Iiwai cover 34.3, 19.3, and 16.9 per cent of the area, respec- 
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Soil survey of Alleghany County, JTortli Carolina, E. T, A. Bueke and 
H. B. Lambeet (U, S. Dept Agr., Advance Sheets Field Operutiom Bur, Soils, 
1916j pp, M, fig. D map 1). — This survey, made in cooperation with the North 
Carolina Department of Agriculture, deals with the soils of an area of 1SS,760 
acres in northwestern North Carolina which lies in the Appalachian Mountain 
and Plateau province. Mountainous topography prevails, bat there are many 
rounded elevations of generally smooth surface. There is said to be little 
undrained land in the county. 

The soils are of residual and alluvial origin. Including rough, stony land 
and rock outcrop, eight soil types of five series are mapped, of which the 
Ashe loam and Porters loam cover 51.4 and 25.B per cent of the area, respec- 
tively. 

Soil survey of Hampton County, South Carolina, M. W. Beck and A. L. 
Goodman (U. S. Dept, Agr., Advance Sheets Field Operations Bur. Soils, 1915, 
pp. S7, fig. 1, map 1). —This survey deals with the soils of an area of 392,S20 
acres in southern South Carolina which lies wholly within the Coastal Plain 
province. The topography ranges from flat to gently rolling and rolling. Ke- 
gional drainage is not well developed. The soils range in texture from coarse 
sand to clay. Including swamp, 21 soil types of 10 series are mapped, of which 
the Norfolk fine sandy loam and the Coxville fine sandy loam cover 13.6 and 
11.3 per cent of the area, respectively. The Norfolk series covers about 40 
per cent of the area. 

[Soil studies at the Wisconsin Station] (Wisconsin Sta. But 215 
pp, 18-24, figs, 2). —Experimental work at the station on the management of 
different Wisconsin soils, soil drainage, and soil acidity is briefly reviewed. 

[Boils], P. S, Bitegbss (Rpt, Eicpt, Sta, Com., Sawaii, Sugar Flmiters* Assoc,, 
IBM, p. 73).*—Studies of old and new Hawaiian cane soils to determine the 
effect of continued cane culture on the chemical composition of the soil showed 
that “ the older fields contain more readily available but less total plant food 
than the new lands. About 20 per cent of the total nitrogen and nearly 40 per 
cent of the total phosphoric acid have disappeared from the surface soils of the 
fields which have been cropped. . . . The bacterial activity in these soils was 
pronounced. Nitrification was better in the older fields. Gypsum and reverted 
phosphate stimulated nitrification but slightly,” 

Studies of acid soils of Hawaii showed that ammonificatlon is universally 
low and that nitrification, though slightly better, is also low. The addition 
of gypsum and reverted phosphate at the rate of 2 tons per acre Increased the 
nitrification of dried blood by over 50 per cent. When Just sufficient lime car¬ 
bonate was added to neutralise exactly the soil acidity the ammonificatlon and 
nitrification of dried blood was in many cases more than doubled, while in two 
instances this beneficial bacterial action was Increased tenfold or more.” 

Combinations of soils in plain and mountainous regions, S, S. NiusmuEV 
(N^ousteoijm’f} {FoclivovfidBnie (Pddologie), 17 (1915), Mos. 1, pp: &B-75; 
2 , pp, 51-59).—This is a classification of soO,s with reference to topography and 
climate. It is pointed out that the soils are influenced by the climatic zone 
regardless of the relief In the zone. 

Separation of oxids of iron and aluminum in sandy and pebbly solia of’ 
Finland, B. Aabnio (PocJwovBdBme {PSdologie), 17 Ci9i5)> Mo, pp, " 

This article deals with the formation of ortsand and ortstein and' relaled Cona- 
binatioBS and gives tables of analyses of sample of the^''materials from 
Hannover, Holstein,'Pomerania, and Finland, 

Ferrification "in soils, P. B. Bhowh and Q. E. Ooeson (BeM Bd., 2 ilM&% 
Mo, $, pp, 549-578, figs, 8).—The literature of the subject is reviewed and tmtS\ 
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of metliods of deteriiiiniiig iron !b soil and of the terrifying power of soils are 
reported. Tlie conclusions reached are as follows: 

Ferrilication and deferrification are processes common to the soils used in 
this study. The degree of ferriflcation and deferrification may depend upon 
many factors, such as organic matter content of the soil, cultivation, moisture, 
temperature, and food supply. An incubation period of one week in solutions 
is not sufiident time to allow the organisms to develop and bring about ferrifi- 
cation. There is no relation between tlie organic matter content of the soil 
and its terrifying power when solutions are used. The cultivated soil has the 
greatest terrifying power. Sterile water to which Is added 0.1 gm. of ferrous 
carbonate Is the best medium for the gi-owth of the h..rteiia causing ferrlfica- 
tion in solutions. 

“ Sand, with the addition of 0.1 gm. of ferrous carbonate and maintained at an 
optimum moisture content with distilled water, represents more nearly the condi¬ 
tions of moisture, temperature, and aeration in the field than do the solutions. 
When sand is used as a medium for the growth of the bacteria, it appears that 
the ferrifyfng pow'er of the soli is related to its organic matter content. Where 
there was a high percentage of organic matter, there was a corresponding 
increase in ferrification. l¥hen the soil was low in organic matter, deferrifica¬ 
tion took place. 

The use of pure cultures of bacteria indicates that the common soil organ¬ 
isms, as well as the Iron bacteria, are able to bring about ferrification. Molds 
as well as bacteria are capable of oxidizing ferrous iron.'' 

A list of 16 references to the literature of the subject is given. 

ContributioiiB to our knowledge of soil fertility.—R., Gbeiq- 
Smith fFroc. Idm, Sm. F. S. Wales, 39 (i9J4)» Pt 4, Fo«. 156, pp. 839-359;, 

PP.4S1-B4S, -“Three studies are reported. 

Ill the first paper the action of toluene on protozoa In different soils is taken 
up. With a p»r alluvial soil in moist condition it wms found that the ciliates 
surfived a treatment of 1,5 per cent toluene and were killed by 2 per cent, 
while amoeba survived a 2 per cent treatment. In the air-dried soil the ciliat^, 
‘and amoeba survived a ^ per cent treatment With a sandy soil in moM 
iMtloa ciliates survived 1 per cent and were Mlled by 2 per cent toluene; 'and; 
,amoeba OT,rvived 2'per cent but were killed by 5 per cent. In the air-dried,,so|l 
|»lh ciliates and amcnba again survived ^ per cent toluene. 

',T!he theory that certain bacteria may have an infiuence upon the devdop- 
of fauna in treated soEs was not substantiated. It was further found 
ttiat,, *■* If the conditSons are such that a reduction of sulphate is possible, as, 
fer '^wiiple, ,!a »ils containing much organic matter, there is the possibility 
',that, the action, of a volatile disinfectant, by destroying some of the groups of 

ttilphur-oxIdMng bacteria, may iad.irectly affect the growth of the proto^zoa, 

^ledally of the dilates.” 

In further tmts of, air-dry soils, treatment with varying quantities of 
toluene showed that all percentages up to 20 failed to destroy the protozoa, 
'l*Mng CJoIfodc «ciilte as feeing typical of the' ciliates, Cercomonas or Tre- 
w ,represeiitiiig the flagellates, and the usual Ammha limm or loMm 
for,the amete. . . . The experiments show that there is considerable Irregu¬ 
larity eith0“' in the effect of the disinfectant or in the capabiHty of growth' 
after treatment It appears that toluene has little disinfecting action when' 
&,e moisture content is lower tha,ii from one-tenth to one-twentieth of the water- 
telding capaci^ of the soil and that when soils are quite moist amceb®. 
fi,tg©llat» may mt be affected to any great extent . . It appears to make np 
whether the water Is originally pr^nt'infhe soil or Is added at thO' 
tiiai ## toloening. . . . 'Oniittlag the flagellate, which'appear ir,regular, the 
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action of heat upon the protozoa is very similar to the action of the volatile 
disinfectants, . . . 

“ Eegarding the action of toluene upon the bacteria, there is indicated, in the 
formation of the suiphid, the probability that certain oxidizing organisms in 
the wet soils are, by the treatment, either destroyed or overwhelmed in numbers 
by the surviving reducing bacteria. In dry soil this does not occur. Conditions 
which cause the apparent destruction of the sulphur-oxklizing bacteria also 
cause the destruction of the dilates.’* 

In the second paper, experiments with garden soil are reported, from the 
results of which it is concluded that “ the formation of toxins in the soil free 
from vegetation occurs most rapidly when the temperature is near 28° C. and 
the moisture content is one-fourth of the water-holding capacity. The soil ex¬ 
tract is, as a rule, either nutritive or toxic according to the volume of water, 
relative to the soil, used in preparing the extract. It is most nutritive when 
the ratio of soil jto water is 1:0.5, and most toxic when it is 1:1. 

“A previous drying or chloroforming of the soil generally causes the extract 
to be much more nutritive than when the raw soil is used. The addition of 
small quantities of dextrose to soil brings about a more rapid production of 
toxin, while aeration of the treated soil accelerates the formation and decay 
of the toxin.” 

Experiments are reported in the third paper in which it was found that 
chloroform acts as a stimulant in soil extracts. It is considered justifiable 
to conclude that chloroform will act in the same maimer in soil moisture. “ Its 
persistence in the soil after treatment, combined with its action in soil extracts, 
argues in favor of the stimulation theory that the great increase in the bac¬ 
terial numbers, following treatment of a soil with chloroform, is due in part to 
.the stimulation of the bacteria by small doses of the disinfectant retained by 
the sott.” 

The' organic matter of the soil.—A study of carbon and nitrogen'in 
seventeen successive extracts; with some observations on the nature of the 
black'pigment of the soil, E. A. Gobtneb (Soil SeLf 2 (laid), A'o. d, pp. 

548, fig. i).—Supplementing a previous paper of this series (E. S. E., 86, 
p. 512), an account is given of a further study of the hydrochloric acid and 
TOdiurn hydroxid extracts of a silt loam soil. Examinations of these extracts 
as well as of the residual soil at dijBierent stages of the extraction confirmed 
the author’s previous conclusion that 4 per cent sodium, hydroxid solution does 
not dissolve the black soil pigment. This pigment was found to be soluble in 
very dilute sodium hydroxid solutions, but precipitates from solution on the 
addition of sodium hydroxid in sufficient amount to make a 4 per cent solution, 

♦‘The soil pigment is also precipitated from solution by salts of the heavy 
metals and by acidification, is not dialyzable, and forms a stable water-soluble 
compound with ammonia when an ammoniacal solution is evaporated to dryness. 
Two attempts were made to prepare the soil pigment in pure form, but the' re¬ 
sulting products contained sucli a high content of ash (87.47 per cent and 51.17 
per cent, r^pectively) as probably to render the ultimate analysis unreliable^ 
The analysis of the product with the least ash content gave carbon 61J per" 
<»nt; hydrogen 4.3'per cent; nitrogen 2.8 per cent; oxygen 31.6 per cent; all 
calculated to an ash-free basis. The first six extractions with NaOH rem'Oved 
relatively more nitrogen than carbon from the soil, but the remaining three 
NaOH extractions as well as the six pigment solutions contained relatively' 
more carbon than nitrogen. The final soil residue had a carbon-nltro'gen ratio 
very much .higher than that of the original soil.” 

/ 'References to the more important literature on the subject are given. 
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The 2 Ji 5 neiiee of various cations upon the rate of absorption of ammonitim 
ion by soib K- Miyake (Soil Sot, 2 (1916), No. 9, From a stiifly 

of tlio iiiociianisin of absorption of the ammonium ion by a loara soil, the author 
draws the following conclusions: 

“ The relation between the time which a solution of ammonium chlorid has 
rein ai lied in contact with soil and the amount of ammonia absorbed by the 
soil Is expressed by the equation even in the presence of another chlorM 

In soiutlon. The presence of other chlorids decreases the rate of absorption of 
ammonia from ammonium chlorld solution by the soil. The retardation in¬ 
creases with the concentration of salt employed. Salts differ in their power of 
causing retardation of the rate of absorption of ammonia. The retarding effect 
of the salts employed increases in the following order: Na<Mg<Ca<Al<K. 
The value of Km, which we term the coefBeient of absorption in this case, de¬ 
creases with increasing concentrations of the salts, the acceleration of the 
decrease being positive in the cases of NaOl, MgCh, and GaCh, and negative in 
the cases of AiCh and KOI.'’ 

A list of references to literature bearing on the subject is given. 

Effect of Imgation water and manure on the nitrates and total soluble 
salts of the soil, F. S. Haeeis and N. I. Butt {U, B. Dept. Apr., Jour. Agr. 
ReMurchi 8 (1917)^ Mo. 9, pp. figs. 18). —Experiments were conducted 

at the Utah Experiment Station to determine the'effect of varying quantities 
of soil moisture and manure on the total soluble salts and nitrates that can 
he extracted by water from soil kept in the laboratory, soil kept for long 
periods in large tanks, and normal field soil. Comparisons were also made of 
cropped with unCTOpped soils In tanks and in the field. 

It was found that “ with a sod soil held in the laboratory for 2.5 years,/ the 
total salts and nitrates accumulated mO'St rapidly with a moisture content 
betwee'D 2S. and 28 per cent. Cropped and uncropped soil kept in large tanks 
tinder c'ontrolled moisture .conditions showed a decrease in nitrates and total 
soluble salts as the per€eB.tage of moisture increased, the nitrates being par- 
tlCTlarly low In water-logged soil. Under field condition,s more nitrates were 
found in both cropped and fallow soils during the summer than just after the 
corn crop was harvested, 

nitrates of the fallow field soils averaged h,igher with a manurlpgAof 
either 5 or 15 tom to the acre than with, no manure, but on tlie^ cropped-sdiU. 
although the 15-toii application of manure resulted in more nitrates than no 
si&iitire, the 5-toa did not. The fallow soil sh'Owed the effect of the manure 
OB, the nitrates more In the top 2 or 3 ft than at low^er depths. 

The highest soluble-salt content of fallow soil was on plats manured at 
' .the rmte of 5 tons to^ the acre; the lowe'St was on plats receiving 15 tons. The 
mrrmponding high and low points in cropped soil were on plats receiving no 
' manure and 5 tons to the acre,, respectively. 

*’* Unlrrigated land contained more nitrates than Irrigated on both cropped 
ttfid uneropi^ftl plats. Increasing the irrigation water applied to the soil de- 
erm'md its nitrate content. The total soluble salts in crop,pecl plats decreased 
as the wmter applied Increased, and In fallow soil an application of 40 in. of 
water resulted in less salts than where no irrigation w-ater was added. The 
treatment affeetal the salts more In the surface foot than at greater depths 
with small irrigations, but when 20 in. of water or more were applied some of 
.the salts seemed to have moved below 10 ft. In depth. Large irrigatiops 
decreased the soluble salts In cropped more rapidly thaO' It did in fallow soils. 

“ Mmmrlng or irrigating the soil affected the nitrates relatively more than 
the total salts. In unmanured soil the nitrate conte'Ht wa,s about twice as great 
with a fallow as with a crop and in manured it was about three times as great.' 
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Tlie ratio of total soluble salts to tbe quantity of sodium nitrate found ia 
a cropped sot! rose from 24.5:1 without irrigation to 37.5:1 when 40' in. 
of water were used. The ratio In fallow sol! Increased from 8.9:1 with no 
Irrigation water to 16.2:1 with 40 in. 

The field results do not indicate a close relationship between the crop 
yield and the total soluble-salt or the nitrate content of the soil if the differ¬ 
ences het’ween cropped and fallow soils indicate the amounts of these substances 
which the crop used.” 

It is considered evident from these results “ that the soluble salts and espe¬ 
cially the nitrates are found In lower concentrations in soils receiving large 
quantities of irrigation water than in those receiving less water.” 

Seventeen references to literature bearing on the subject are appended. 

The influence of bacteria in manure on the decomposition of green manure 
(legume and nonlegume), J. G. Lipman and A. W. Blaib {New Jersey Stas, 
Rpt 1915, pp, 22S-229, pt 1 ).—^This is an account of a continuation of experi¬ 
ments previously described (E. S. R., 34, p. 129), in which cow manure was used. 

It was found that manure has “ an influence aside from any effect which may 
he attributed to fertilizing constituents which it contains. While there is not 
positive proof that this beneficial effect is due to the more thorough decomposition 
of organic matter by bacteria introduction in the manure, such a conclusion 
seems fairly warranted. Without exception the yields of grain and nitrogen 
were greater on the legume section than on the nonlegume section.” 

Earm manures, R. B. Dustman (W. Ya, CoL Agr. Ext. Dept. Cire. 97 {1916}^ 
pp. id, figs. 4 )-—^This is a circular of popular information on the proper con¬ 
servation and use of farm manures, based on a summary of experimental evi¬ 
dence obtained from a number of the State experiment stations. 

Report on the fertilizer industry, August 19, 1916 {U. 8. Fed. Trade Com.f 
Rpt. Fert. Indus., 1916, pp. XX-|-269, pis. id).—This report deals with the pro¬ 
duction and sale of various forms of nitrogenous fertilizers, phosphates, potash 
salts, 'and mixed fertilizers, and also with wholesale prices and farmers* prices 
of fertilizers. The figures on which the report is based do not, as a rule, cover 
a later period than the year 1914. It Is estimated that the total value of ferti¬ 
lizers consumed in that year was in excess of |15O,OO0,OOO. Of the approxi¬ 
mately'7,500,OCM) tons of fertilizer consumed 6,750,000 tons, or 80 per cent, were 
mixed goods. 

“ Most of the fertilizers used in this country are purchased in mixed form 
and not In the form of materials. In the mixed fertilizer industry there are 
about 800 concerns operating some 1,200 plants, but the seven largest companies, 
with their numerous subsidiary and affiliated concerns, control more than 58 
per cent of the total output. The two largest sell annually over a, million tons 
each, and in the aggregate about 34 per cent of the total output,” The combined 
statement of earnings and expenses of four large fertilizer companies for the 
period 1910 to 1914 “shows that while net sales increased 42 per cent,Total 
expense increased 54 per cent and profits decreased 18 per cent.' The Increase 
in manufacturing cost and selling expense was about equal.” 

The report states “ that the price movements of materials, except potash salts, 
are controlled fundamentally by conditions of supply and demand. The pri'Ces 
of nitrate of soda and sulphate of ammonia are considerably influenced by^ con- 
ditiom in the European beet-sugar Industry, while the prices of the organic 
' ammoniates are affected lai^ely by domestic crop conditions. Cottonseed meal 
prices usually follow the trend of corn prices and influence the course of prices 
;' 0 f'tiie other organic ammonlates—tankage, dried blood, and fish scrap. As,a 
-result of these factors the trend of prices of the inorganic and the organic 
nitrogenous materials show little relation to each other. The prices of nitrate of 



818 


EXPEBIMEI^TT STATION BECOEB* 


lYol. 3§ 


scMia and salpiiate of anuBonia liave iDeen high at times wiien the prices of tanhage 
a ad eottoiiseeci meai were low, and Tice versa,” The possibility of substituting 
one nitrogenous fertilizer for another has, however, tended to steady prices and 
to prevent control of prices by combinations. 

“ The prices of phosphate rock and acid phosphate—the principal phosphatic 
materials—are also determined largely by domestic conditions, among which may 
be mentioned the prices of cotton on the demand side and the tendency to over¬ 
production of Florida phosphate rock and of sulphuric acid on the supply side, 
these two materials being the constituents of acid phosphate.” ‘‘The whole¬ 
sale prices of German potash salts have been arbitrarily controlled by a syndi¬ 
cate of producers, of which the Prussian Government is a member, competition 
la prices having been eliminated since 1910 by an imperial law.” Supply and 
demand, in the main, control the prices of mixed fertilizers. 

** Farmers’ prices of fertilizer materials for cash purchases In carload quanti¬ 
ties have compared favorably with wholesale prices, but farmers’ credit prices 
have often been excessively high. . . . The prices paid by farmers for mixed 
fertilizers have been high in comparison with the cash value of the constituent 
elements, partly because of credit conditions and the expensive distributing 
methods of the large fertilizer companies. ... An important feature of the 
fertilizer industry in recent years has been the rapid increase of local dry-mixing 
eoneems, especially in the cotton-growing States, and the activities of concerns 
engaged In selling fertilizer materials and in spreading a propaganda for home 
inixiiig. The competition of these ■concerns has had an important effect on the 
mixed-fertilizer business.” 

, obsersratiotts on Hie present status of the subject of the availability 
’.of nitrogen in fertilizers^ C. B.'luracAN {Jmr. Indus.' and Engin.^Vhemn 
{SBX7}f No. f/pf. BpL Chem. Control Wat. EerL Amoo., Meeting 

Ferl..Dir., Amen €hen%. Bog., 191$, jop, d-d).—This is a review of work coa- 
daeted mainly at the California Experiment Station, the purpose being to bring 
out ‘‘Hiat the nitriflabiiity of fertilizers as determined by some laboratory 
iKieiiicid is a reliable guide to the determination of their availability, that soils 
of 'different climatic regions differ markedly in that respect, and that the 'Stand-.' 
ard« on the availability of nitrogen in different fertilizers as "previously estab-; 
IJAei 'Under humid soil couditions will probably have to be revised fot' arid soll^'; 
at lea'St.” 

'The availability of nitrogenous materials, J, G. Iupman and A. W. Blais 
'(Wem Jersey Stm. Rpt. 19IB, pp. 195-2&S, pU. B ).—^Pot experiments with barley 
white sand confirmed the results of previous experiments (E. S. E., S4, p. 129) 
la. that they shO'Wed the amount of nitrogen recovered from sodium nitrate, 
..'WHionlBia sulptete, and organic materials to be in the order in which the 
.', mateirltls are ntja^ In further ex'periments on sandy loam soil calcium eyan- 
mid stood iKCoad to sodium nitrate in percentage of nitrogen recovered, but 
in yield of dry matter dried 'blood was second and ammooluin sulphate third. 
AmaoiiiiiDi nitrate gave only a low yield. 

Pot experiments with barley on sandy ioam soil to determine the availability 
nf wMaoniam sulphate when used in varying amounts with and without' lime' 
showed .that the yield increased with the increase of the ammonium sulphate' 
applied up £0 a certain limit. Limed and unllmed sections were very much 
alike, although more nitrogen was recovered from the' limed than from the 
sections. 

Experiments with white sand to compare green manures' with commercial 
materials, showed that the larg^t yield of barley was obtained". 
Wilh Mtmte, followed In order, by ammonium sulphate, dried'''blcwC; 

:mM tmMm^ Tim jieids with alfalfa, vetch, and Canada field peas did',hot'' 
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clifTer greatly and stood between the tankage and dried blood. ' Of the nonle- 
gujnes, timothy stood ahead, but all. were low, the yields with green wheat and 
rye being only a little more than the check. The percentages of nitrogen in the 
dry matter were fairly constant, the lowest being 0.85 per cent, and the highest 
1.117 per cent. The highest recovery of nitrogen was 66 per cent with nitrate 
of soda. The ammonium sulphate, dried blood, and tankage followed in the 
order named. The highest recovery with the green legumes vras S9 per cent, 
with Canada field peas, and the lowest 35.1 per cent, with alfalfa. The highest 
recovery with the nonlegumes was 19.3 per cent, with timothy, while both the 
others fell below 5 per cent. 

“The results emphasize the desirability of the legumes as a green manure 
crop rather than the nonlegumes, for not only do the legumes furnish more 
nitrogen but that which they do furnish is far more available.” 

Further experiments on sandy loam soil showed that the percentages of nitro¬ 
gen recovered were lower in all cases than in the first experiments. Mtrate of 
soda stood first with ammonium sulphate second. The recovery with Canada 
field peas was almost equal to the recovery from ammonium sulphate, while the 
recoveries from the blood, tankage, alfalfa, and vetch were somewhat lower but 
ran very close together. There was no recovery from rye and less than 1 per 
cent from wheat 

Hitrogen utilization in field and cylinder experiments: The influence of 
the mechanical composition of the soil on the availability of nitrate of soda 
and dried blood, J. G. Lipmxn and A. W. Biaib {Netv Jersey Stas, BpL t9U^ 
pp, 21S-22S, pis. 4).—'l^his is an account of a continuation during 1915 of ex¬ 
periments begun in 1911 (E. S. R., 34, p. 130). 

‘‘For the first crop, the cylinders to which nitrate of soda and dried blood 
were applied invariably gave higher yields of dry matter than the check cyl¬ 
inders. Likewise mtrate of soda invariably gave a higher yield of dry matter 
and a higher recovery of nitrogen than dried blood. The percentage of nitro¬ 
gen in, the dry matter ran quite uniformly for the different treatments and 
throughout the different series. The average recovery of nitrogen from nitrate 
of soda for all series, first crops, was 54.89 per cent, and the average for 
dried blood 43.28 per cent. The highest recovery from nitrate was 64.09 per 
cent from cylinders containing 20 per cent of sand, and the highest from dried 
blood was 49.93 per cent from cylinders containing pure shale soil. Taking 100 
as representing the availability of nitrate nitrogen, on the same basis the 
availability of dried blood nitrogen was 79.11. 

With the second or' residual crop the average yield of dry .matter with dried, 

' blood was somewhat greater than the average with nitrate of soda or the 
average on the check cylinders. The average on the check cylinders was almost 
as great as that from the nitrate cylinders. ... In three out of the ten series 
there was no recovery of nitrogen from the nitrate cylinders, and in most eases 
the recoveries from the other seven were low. There was some recovery from 
dried blood for all series, the average being 6.32 per cent. In spite of the fact 
that the dried blood shows a higher recovery in the residual crop than nitrate' 
of soda, when the combined recoveries are considered it Is found that the nitrate 
stands first in all series except [one]. The average combined recovery for 
nitrate was 57.02 per cent and for dried blood 49.6 per cent. Again taking 100 
as representing the availability of nitrate nitrogen for the coinbtoed crops, the' 
availability of dried blood Is represented by,86.36.” 

Mme as a factor in the utilization of nitrogen, J. 0. LiFMAif and A. 'W. 
:' fe.,ATO '{We.w Jersey Sim," Bpt 1915, pp, 204^213, pis. 2 ).—^Experiments on 'the' 
'' Influence of liming on the utilization of nitrogen in acid soils showed that wlfii 
'an abundant supply' of organic matter and carbonate of lime a crop' Is 
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whlcli fe rieher in protein and therefore higher in reeaing vame than one 
grown with a deficiency of these materials, even though the former be no more 
in Quantity than the latter.” The importance of carbonate of lime is further 
shown “in making available the nitrogen of the soil organic matter, and also 
In making conditions favorable for the accumulation of atmospheric nitrogen 
by means of leguminous crops.” 

Banana stalks as a source of potash, H. E. Bellinos and A. W. Christie 
(•lour. Inius. and Engin. Cfiem.^ 9 ii9J7), Wo, pp. 153, 154 ).—^Analyses made 
at the California Experiment Station of dried banana stalks obtained from 
fruit markets showed that they contain as much potash as kainit and compare 
favorably with dried kelp as filler for commercial fertilizer. Charring and 
leaching of banana stalks yielded 27 lbs. of 90 per cent potassium carbonate 
per ton. The possibility of collection and treatment on a small scale is sug« 
gested. 

Production of potash in 1916 (V, S, Geol, Eurvep, Pres-^ Bid. 310 (1917), 
p. 1 ).—It is estimated from nearly complete statistics collected by the U. S- 
Oeologlcal Survey that “ the total production of potash salts and potash prod¬ 
ucts in the United States in 1916 was close to 10,000 tons of potash (KaO), 
with a net value at point of shipment of at least $3,500,000, figured at the pre¬ 
vailing selling prices.” This Is ten times the value of the production reported 
for 1915 and it is thought that the total for 1917 will be still greater. The 
production In short tons of available potash was as follows: Natural salts or 
brljiie 3,850, alunite and silicate rocks, including furnace dust recoveries, 1,900, 
kelp, 1,110, ashes 220, and' miscellaneous industrial wastes 1,750. ' 

The largest output came from the Nebraska 'alkali lakes, but natural saline:' 
deposits elsewhere are beginning to make important contributions. It is stated' 
that an organic source of high-grade potash similar to kelp “ has been quietly 
developed, which has proved more productive.” 

Vegetation axperiments; Comparison of basic slag with other phosphates, 
,1 G, JUiPMAN and A. W. Blaib (New Jerscp Stas. Ept. 1915, pp. $29-284 ).— 
This Is an account of a continuation of exiicriments reported in 1913 (E. B. R., 
32, p. 518) in which basic slag was compared with other phosphates. 

The expe'riments ** indicate a somewhat higher availability for the phosphoric 
acid of basic slags than has generally been assigned to such materials. If they^ 
are thus available for a single crop grown in quartz sand, there certainly 
'seeiM good reason'for believing that they would be even more available under 
norma! field conditions.” 

' 'The relative availability of acid phosphate and raw rock phosphate in 
'fn#w 2 a field teste, S. D. Conkeb (Jo^ur, Indus, and Engin, €Imn., 9 (1917), 
vwloiis croiffl made at the Purdue Experiment Station, in which acid phosphate 
and F'tw rock phosphate were compared, are reported. It was found that acid 
phosphate returned a crop increase over six times as profitable per acre and 
over seven times as profitable per dollar invested as that returned by raw rock 
pfewpliate. 

^ ca'lcii'lating the ph<wphoric acid in all the crops grown, it is found that 
'ai lbs. of FiOs have' been recovered in the total increase caused by acid phos- 
.phate and 147 lbs. of P»0» have been recovered in the total increase caused by 
rtw rock phosphate. Thwe amounts of PiO# are approximately one-twelfth of 
the phosphoric' acid applied In the acid phosphate and one eighty-fifth of the 
ptosphorle aeSd applied in the raw rock phosphate.” 

mw phosphate »ck m a fertHiaser, G. B. Thorne {Ohio Sta. BulIsOSrpp. 
fi§M. TM» bulletin gives review of work bearing on 'the 'subject;'''’ 
from eight state experiment stations and from German sources,, and', 
fl?« a more extenied';,r^rt of experiments conducted at the Ohio S'tatloh’’ 
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since 1897, tlie results of wliich, up'to 1913, have been previonsly reported 
(E. S. K., 31, p. 217). 

It is concluded ** tliat raw phosphate rock may be used with profit on land 
that is materially deficient in available phosphorus, but as a rule acid phos¬ 
phate has proved to be not only a more effective but also a more economical 
carrier of phosphorus to crops under conditions which render the freight 
charges a relatively large part of the cost of the fertilizer. Where a different 
outcome has resulted it is usually found that one or both of the phosphate 
carriers have been used in such large quantity as to furnish more available 
phosphorus than the crops were able to utilize, thus making a comparative 
measurement of the effect of the two carriers impossible.” 

Siiipliiir oxidation in soils and its effect on the availability of mineral 
phosphates, J. G. Lipman, H. 0. McLean, and H. 0. Lint {Soil Set., 2 (1916)^ 
No, 6, pp. 499-538, /iffa, S ),— The literature of investigations bearing on this sub¬ 
ject is reviewed, and experiments in which sea sand, loam, and greenhouse 
soil were composted with manure, sulphur, and floats and analyzed periodically 
for acidity and available phosphoric acid are reported. 

The results of the experiments show that in all cases considerable acidity was 
produced as a result of the oxidation of the sulphur, and the availability of 
the phosphoric acid of the floats was thus markedly Increased. The process 
was most rapid in the case of the greenhouse soil, which was rich in nitrogen 
and mineral plant food as well as organic matter. The sulfofication increased 
with the period of incubation and with conditions favoring the activity of the 
sulfofylng organisms. The data obtained indicate “ that in composing under 
farm conditions, one part of sulphur and two parts of floats may constitute a 
satisfactory combination for the production of available phosphoric acid.” 

A bibliography of 56 references to literature bearing on the subject is given. 

The action of calcium carbonate on acid phosphate, E. W, BIagbuder (Jour, 
Indus, and Bngin, Ghem.^ 9 (1917), No, 2, pp. 155, 156), —^This article has been 
previously noted (B. S. E., 36, p. 325). 

Value of the calcium phosphates in the vicinity of Monterey [Mexico], 
T. 'Elobes (Mem, p Rev, Soo, Oimt, Antonio Alzate** 3^ (1916), No, id, pp, 
SSl-462, pis, 6), —This Is a brief discussion of these phosphates. 

Phosphates and phosphatlc marls, L. Heimbxjegee {Fla. Quart. Bui. Dept, 
Agr., 27 (1917), No. 1, pp. 175-177).—Analyses of 12 samples of Florida phos¬ 
phates and phosphatlc marls are reported. 

Limestone marls and shells, L. Heimburgek (Fla. Quart, Bui. Dept, Agr,, 
£7, iidl7), No, 1, pp. 177-185).‘ —^Analyses of 61 samples of Florida limestone 
marls and shells are reported. 

Preliminary report on the marls and limestone of Mississippi, W. N. 
Logan {Miss. Geol. Survey Bui, IS (1916), pp. 82, figs. 11), —^This report dis¬ 
cusses the limestones and'marls of Mississippi by counties and gives analyses 
of samples from each county. 

Agricultural Hme analyses, H. J. Patterson and H. B, BfcDoNNimn (Md. 
Agr, Col. Quart, No. 74 (1916), pp, 15). —Actual and guarantied analyses of 
129 'Samples of limes and limestone and mechanical analyses of 15 sample of 
ground limestone and oyster shells collected for inspection in Maryland from 
July,, 1915, to October, 1916, Inclusive, are reported together with general In¬ 
formation on the kinds and use of agricultural lime. 

'Cost of crushing limestone on the farm, V. Herron (Ohio Bia, Bui, $9$ 
:(t916)', p, i2S).-—The total cost of crushing limestone -with a portable limestone 
::'Cr!isher at the Clermont County farm was found to be $2.41) per ton as against 

purchase price for ground Umestoue, inciuirnig freight and hauling, of §2.89 
per ton. 
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Cost of ground Kmestone, C. W. Montgoi^eby (Ohio Sts, B^lL SOS (1916), pp, 
152, 15S, fig, 1), — ^At tlie Hamilton County experiment farm tbe total cost of 
crushing limestone was found to be $1.90 per ton as against a purchase price 
for ground limestone of $S.24, including freight and hauling. 

Special fertilizer analyses, 1916, E. B. Boss and F. T. Wilson (Fla, Qmrt. 
But Dept. Agr., 27 (1917), No. 1, pp. 63-81).—Analyses of 224 special xsamples 
of fertilizers and fertilizing materials offered for sale in Florida during 1916 
are reported. 

Official fertilizer analyses, 1916, K. E. Bose and F. T. Wilson {Fla. Quart. 
But Dept. Agr.. 27 (1917), No. 1, pp. 82-163).—Actual and guarantied analyses 
of 180 official samples of fertilizers and fertilizing materials collected for in¬ 
spection in Florida during 1916 are reported. 

Inspection of commercial fertilizers, 1916, H. D. Haskins, L. S. Walker, 
C. Jones, and W. A, Allen {Massachusetts Sta. Control 8er. Bui. 6 (1916), 
pp. 93).—This bulletin gives a list of fertilizer brands registered in Massachu¬ 
setts In 1916, and reports the results of actual and guarantied analyses of, 800 
samples of fertilizers and fertilizing materials collected for inspection in the 
State during 1916, A summary is given showing average composition, cash 
price, and cost per pound, of each element of plant food, and special attention 
Is called, to commercial shortages and to the general character of the plant food 
contained in brands of mixed complete fertilizers and ammoniated superphos¬ 
phates, Twenty-five per cent of the mixed complete fertilizers. analyzed fell 
below the guaranty, over half of these being deficient in potash. On the average 
51.7 per cent of the total nitrogen in the complete fertilizers was^ present'as 
nitrates and ammoniates, while 48.3 per cent was present as organic: nitrogen. 
.Teste by ,in'eans of the alkaline' permanganate method gave additional proof of' 
the lO'W availability of some of the organic nitrogen. 

A summary Is also given of several hundred tests of the lime requirements 
of Massachusetts soils. 

AGEieUXTITEAl BOTIMY. 

The physiology of 'Cell division, G. Habeblanot {Sitztier. K. Brmss. Afcad. 
mis, XWA pp. 318-343, figs. 7; 1916, XLVI, pp. 1696-iiil, ^gg 3).—The 
work reported in these two articles was €ari*ie.d- out first with sections from 
'‘„',pottto tubers,, then'with material from stems of other plonts. and finally with 
''■leaf 'Bectioas. It Is said to have given increasing evidence that a stimulating 
aufestence is separated Trom the phloPm bundles, which, In coniieetion with 
womA stimulus,, causes or promotes cell divts'lon and growth in the tissues in 
■the liai!i,e^late neighborhood of the vascular bundles. 

On the liquid pressure theory of .the circulation of sap in plants, Sabah 
M, Bakkie C'A&«. in Rpt. Brit. Assoc. Adv. Sci„ 85 {1915}, pp. 722 , 723),—The 
tuthor, discuBslag two main current tlieories regarding the ascent of sap, 
pmpmB one ba«d primarily upon the ecological evidence that high trees grow, 
only whme water va^por can have access to their roots. 

It It that when either drought, low temperature, or an excess of liquid 
water iectMses the vapor supply beyond a certain limit, trees, disappear and 
the » 0 W pMaii which appear show marked xeromorphy. Experimental evidence 
U itid to support the theory which assumes that' the root hair zone is special- 
'imA for salt absorption and permeable to liquid water, likewise that the grow¬ 
ing region of the rwt tip Is Impermeable to liquids but permeable ',te water 
fftpor Ihence catted aeropermeable), this region also being, concern^' In the 
paaplif efficiency ,'Of, the rw>t tip.'’Such an aeropeTOeable ^membmne, per- 
aslttlng liquids to |»,ss in one direction but not in another, would' renctet avtib 
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able tlie liquid pressure generated by a chemical reaction (respiration) which 
, produces water at the expense of a gas, or by a physical change of state, pro¬ 
ducing water by the condensation of vapor. This latter mechanism, according 
to the theory here proposed, is responsible for root pressure. The condensation 
involves a direct conversion of energy, 90 per cent of the latent heat of vapor 
being theoretically convertible into liquid pressure. The ultimate source of 
energy is the combined action of capillary imbibition and solar heat on soil 
particles of different sizes, which produces a slight supersaturation in the 
soil interstices. 

The second function of the root, the absorption of nutrient salts, is supposedly 
effected by alternate extrusion and absorption through the root hairs of an 
acidic solvent. It is further suggested that in plant circulation, the whole 
upward current is in the xyiem and the downward movement in the phlo§xn, 
the medullary rays maintaining the continuity at all levels. 

The cryoscopic constants of expressed vegetable saps as related to local 
environmental conditions in the Arizona deserts, J. A. Habeis, J. V. Law- 
EENCE, and B. A. €k»KTNEB (Physiol. Researches, 2 {1916), Fo. i, pp. 4^),—^The 
results of the studies here outlined are considered to show that concentration 
of the ceil sap, in the plants characteristic of different habitats, shows a certain 
differentiation. The average valnes obtained are lowest for the arroyo or 
sandy wash, then successively higher for the canyons and foothills, the sandy 
slopes, the bajadas or mesalike slopes, and finally the salt spots. For the 
region as a whole, within working distance of Tucson, Ariz., the cryoscopic de¬ 
terminations show ccmcentrations for trees and shrubs of 28.1, dwarf and 
half-shrubs 21.45, perennial herbs 16.35, and winter annuals 14.73 atmospheres. 

Depression of the freezing point in triturated plant tissues and the mag¬ 
nitude of this depression as related to soil moisture, B. P. HreBAEu and O. E. 
Haebinoton (PhysioL Researches, 1 {1916), No, 10, pp. 441-<l^4).““The work 
here outlined, employing material from potato tubers, cabbage head leaves, 
apples, lemons, oranges, grapefruits, onion bulbs, and maize roots and tops, 
Is considered to show that the lowering of the freezing point in ground plant 
tissues is as valuable a criterion for the comparison of osmotic concentratiom 
Ip the tissues as is the corresponding index for the expressed sap. The material, 
after being frozen, then triturated, and finally tested in a Beckmann freezing- 
point apparatus, gave concordant results from. different samples of the smme 
pulp and from pulps as compared with juices expressed from samples of the 
same pulp, provided the prising had been thorough. Thus the determlnatioE 
',of’''the freezing-point depression and of the osmotic <x>ncentration of tissues is 
r^dered, more simple, though the method is admittedly inapplicable to very 
small quantities of materials. 

By this method, material from maize roots showed a much lower osmotic con- 
centration than did material from the aerial portions. 

Studies of protoplasmic permeability by measurement of rate of ^iidnkag© 
of turgid tissues.—I, The influence of temperature on the permeability of 
protoplasm to water, ES. M. Delf {Aim. Bot. iLcmdon}, SO (1916), No, 118, pp. 
283^^10, figs. 17; ahs. in Rpt Brit. Assoc. Adv. 85 (1915), pp. 72S-7m, 
fig. 1 ).—Developing a method of measuring indirectly changes in the'persie-' 
ability of protoplasm to water by ascertaining the changes in the rate of .shrink¬ 
age of tissue bathed in solutions tending to plasmolyze the cells, the author, 
studied the changes in protoplasmic permeability corresponding to tempemture' 
. .changes between 5 and 42® C,' In discussing the tissue shrinkage obtained .fn' 
';dpute su^r solution, he states that the permeability of protoplasm for wate^: 

by increase in temperature so far as studied (up to about 42®), 
mss®—No.9—17^-3 
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the several valiaes helng tabulated. An approximate measure of the increase 
is fnmislied by sets of temperature coefficients shown for each rise of 10° 
between 5 and 40° by the onion leaf and dandelion scape. 

Further studies on foliar transpiring power in plants, A. L. Bakke and 
B, B. LrpiHGSTON (Fhysiol. Mesearches 2 (1916), Wo. B, pp. 51-71, figs. S).—~ 
These studies carry forward the work previously reported (E. S. R., 34, p, 334), 
employing herein Xanthium canademe and Selianthm a7tnuus. The tests 
were made on leaves of various ages and at different hoars. 

The results are said to agree thronghont in showing a daily cycle of change 
in the average foliar transpiring x>ower of the plant, as a whole, from low night 
values to high day values and vice versa, as already ascertained in other plants. 
The maximum value of the average index of foliar transpiring power occurred 
about the tenth hour of the day in July and August, the two plants behaving 
much alike in this respect. The minima occurred about the eighteenth or else 
about the twenty-second or twenty-third hour of the day, and are also much 
alike for the two plants. Apparently the diurnal is three to five times the 
nocturnal transpiring rate. The increase occurring within one hour from Just 
before sunrise to Just after amounts to 240 per cent in Xanthium and' 90 per 
cent in Helianthus. Older branches attain to lower maximum values and have 
more restricted daily ranges. 

A single index to represent both moisture and temperature conditions as 
related to plants, B. B. IAvihqstok. {Fhpiiiol, Bmearehes, 1 {191$}, Wo. 9, pp. 

fig. I).—^This is a more detailed account than that previously noted 
„41l,3>E.,S5,p.7B2). 

■' : ':The respiration of partly dried plant organs, A. M. Bmrm XM.'in Mpt. 
.'MHL'Amoe* Adv. Bd., $5 {1915),-p. 725 ).— ^Tests were made with such plant 
organs as leaves of snowdrop, stem tips of Tropseolum, and young stems of 
asparagi^, by' depriving them, by means of a vacuum desiccator, of different 
proportions of the water they contained and then measuring their output of. 
carbon dioxid. 

The results show that In some cai^ respiration was increased after the plants 
Mi, been deprived of one-third to one-half of their water content. The expOri-' 
menl^ thus far completed, while inconclusive, do not indicate reversibility Tn 

this proces. 

Inv^tigation of the coum of respiration with various' degrees of deprivation 
of. water' content (fresh plants being used for each test) showed' three phases 
, 'Of'lie course of the resulting respiration. Bp to about 30 per cent ot water 
Hie incT'ease of recitation was proportional to the loss of water. Respira- 
"'tidh tli«i rOTained about the same during a decrease of water content ranging 
ftrOM m or » per cent up to 50 or 60 per cent Above this limit to that of 
compMe dryncM, respiration decreased proportionally to the, amount of water 
',' l'C«t , ' ' ,, 

V ' '"Tte meialng of the increased protoplasmic respiration In partly dried mate- 
'deemed not dear. It ,has been suggested that the increased respiration',' 
ia, these eiperiments may be due to the increased activity of one or more 

Sbysiological studies on the'maturation of s,eeas, S. L. Ivahov {SooMhek.^ 
^.MBm CMtlii. Mmt. IP&tmgradh S (191$), No. 2, pp. author, re- 

, upon t »rles 'Of studio with pure lines of p^s, flax, wheat, and",oats,''“ 

ctelM'that the capacity of''feeing changed into ,inso'luMe forms is the' chief 
fictar the tranTOilssloE of minomi 'and organic substances 'from,” stMs''''tO'' 
'se^' ,In'case of animals the matiodiig of i^eds exhausts the,plant',and thus 
l«^is «?ealiitlly to Sts death.' The proem of maturattoe of,the' s^s has a 
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decided influeBce on the development of the fruit. In legumes the growth of 
each seed influences the development of the corresponding portion of the fruit. 
The transfer of food from stem to seeds begins after the processes which deter¬ 
mine seed shape have been completed. 

Under the Influence of a humid atmosphere the yield of cereals w^as reduced 
while that of peas was increased, the ash content of peas and wheat was in¬ 
creased while that of oats was lowered, albuminoid substances were increased 
in all seeds, and the oil content of flax was slightly diminished. Shading low¬ 
ered the yield of oats and peas but that of wheat was somewhat increased. 
The ash content was generally increased, as was also the albuminods in peas 
and wheat Slight shading resulted in an increase in the starch content of 
seeds, while the oil content of flax was lowered. The quality of the oil was not 
influenced by slight shading, but with heavy shade the iodin number was below 
normal. 

A resting period for a variety of durum wheat was found to be unnecessary 
as the seed would readily germinate before complete maturity. 

The formation of atodmones from nitrogenous organic substances, W, B. 
Botxommv (Abs. in Ept Brit Assoc. Adv, Bci.t 85 {1915), pp. 728, 729 ).— 
method for investigating the presence of auximones has been developed in 
consequence of the observation that on crude nitrifying culture solutions con¬ 
taining these substances, a bacterial scum is formed. It has been found that 
during the germination of seeds, auximones are formed, and that they enable 
the embryo to utilize the food materials in the seed. Auximones are formed 
during the humification of nitrogenous organic matter, and the amount of 
auximones present depends upon the extent of humification. Fresh manure, 
rotted manure, and hacterized peat have been found to contain auximones in 
the proportion of 1:5:250. Experiments carried out as described, on Lcmna 
minor growing in Detmer’s culture solution, are considered to show that the 
purer auximone silver fraction is more effective on growth than the cruder 
phc^hotungstic. fraction. 

^ The location of spore masses in the Uredinew and its value as a chaa^cter 
in classification, F. Gbebelsky (Gerntbl. Bakt fete.}, 2. Abt, 4$ (1915), Wo. 25, 
pp, '645-B82, figs. 12 ),—Concluding a study of several species, mainly of Puc- 
cinia and Uromyces, on various hosts named, the author states that a close and 
almost universal relation may be asserted between the position of the spore 
masses and .that of the stomata as dorsal or ventral in case of the uredospores.. 
The same,is true in a considerable degr^ee in case of' the teleutospores. 

'The" position of the ,^re 'masses can not then, be regarded as a systematic 
character unless it be indirectly, in so far as choice of host is a species char¬ 
acter, certain species living on hosts which have stomata on the one or ,the 
other leaf surface. For some other species the position of the teleuto^res is 
characteristically independent of that of the stomata. It is, therefore, necm- 
sary^ to know the degree of dependence or independence in this respect in ^em¬ 
ploying the position of spore masses as a species character. As regards those 
cas^ where the ^re masses lie beneath the stomata, further iavMtig^tlon 'iS' 
required regarding the part played by the influence of negative hydrotropism 
and the advantages of access to oxygen, 

'. Studies on the 'succesaon and ecology ^of epiphytic bryophytes^ on the hsafk 
of 'Common trees in Denmark:, C. Ouseh (Bot. Tidsskr,, 34 (1917), Wo. I, pp./ 
SlS-3^4^, figs.'4 )^—The author reports that epiphytic bryophytes are always'' 
found In woods on. one side of the tree stem and not on the other.' This is 
accounted for by the fact that inc^t forest trees deviate from the perpendicular' 
more':pr l«g,nnd it is on the upper sides of such Ixanks that the 
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fonaci. Tlieir occarreace on the apper side of the trees is explained by the fact 
that rain in a wood nearly always falls vertically, with the result that the 
upper side of the tree trank, being more exposed, obtains a greater share of the 
rainfall than the lower. The hryophytic vegetation is said to be most abundant 
upon trunks with an inclination of more than 10®, while on perpendicular 
trunks such vegetation is very nearly or entirely lacking. 

With trees standing in the open, a more upright habit of growth results, and 
the occurrence of hryophytes on trunks is as a rule infrequent, but where they 
are found, they may occur on all parts of the stem. This is claimed to he due 
to the fact that in open ground the rain may come from all quarters. On such 
isolated or exposed trees, lichens are of more frequent occurrence than mosses. 

A note on the inheritance of eye pattern in beans and its relation to type 
of vine, F. M, Subface (Amer, Nat.j 50 (1916), No. 598, pp. 571-586, figs. 5). — 
The author has made a genetic study of the two types of beans previously 
mentioned (E. S. E., S3, p. 635), carrying a few to the Pa generation. 

In addition to the two parent types, a third appeared in both the Fi and Fa 
generation, showing a piebald pattern as regards color distribution. This is 
thought to be the expression of the heterozygous condition of the factorial 
differences between the parent types. A provisional hypothesis for the types 
thus far known is outlined on the basis of the admittedly scanty data which 
have been obtained. Apparently the gene for the bush type of vine is closely 
associated with that for one of the original patterns. 

A quantitative study of the factors influencing the weight of the bean 
seed.—Correlation between number of pods per plant and seed/'W^^ht, 
J.;,A. Habbis (Bu 2:. Torref Bot. Ol%hf 4^ (IBIS), No. 9, pp. 

This, istudy, made in pursuance of'those previously noted (H S. E., 32, p. 
showed that throughout the 27 series of culture used, representing five 
varletiw, the correlations for seed weight and number of pods per plant were 
.positive, but of small magnitude and variable. In both average, magnitude 
and variability the correlatioES for seed weight and number of pods per plant 
agreed very well with those for ovule per pod and pods per plant and,,',v4th' 
those for seeds per pod and pods per plant 
The^ average value of the correlation' for. penis and weight was lower than 
' that for'pods per plant and ovules per pod, and'higher than that for pods per 
plant and seeds per pod, but both of these difference are low and may not 
fe significant in comparison with their probable errors. 

On wl«iive partial sterility as 'an explanation of the behavior of the 
dsanMe-Sirowing stock and the petunia, Ebith R. Saundees (Amer. Nat, 50 
(IBM), No. 5M, pp. “This Is a critical discussion of portions of the 

preHaiaarf papa* by Frost, previously noted (E. S. E., 34, p. 237), 

' AppMcatioa of the pure-line concept to bacteria, L. J, Coie and W. H. 
Wkoht ilom. DUemes, 19 (1916), No. 2, pp. 209-221) .—Wrom a con- 

aideration of experiences and observations in connection with the production 
.''aad'^dy of 'bact'»ial culture, the authors have concluded that much of the 
;faiflat4oii observed In ordinary cultures is due to the selection, by investigator 
''or; ,»¥iroiittieat, of pre-existent biotypes, and the suppression or extinction of 
This Ittds tO' a temporary or permanent change in the character'd the 
and, tn the latter case, gives rise to a change which may be'erroneously 
taken for a true hereditary mutation. Incomplete selection may be followed; by 
;lhei 'imwetrasce of a suppressed type on the restoration of former condition^''' 
The ic«»adtiits of t single cell constitute a pure line, or done,, whldi can' not 
by »d«tion, though mutation Is not excluded and dow-occun In 
'pa» Iiii«, iKrtli wpmtmmm^T and in r^ponse to environmental 'Stimulus. The 
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new races, ^ or biotypes, vary about modes of their own, and are not permanently 
modifiable. Snch mutations may become appreciable only by statistical meth¬ 
ods. Tlie blotypes constituting ordinary bacterial cnltnres have arisen and per¬ 
sisted as mutations. 

Hitrocnltnres and their commercial application, F. C. Haesison (ProG. 
and Tram. Mop. Soc. Canada^ $. ser., 9 (1915), Sect IV, pp. 219-223). —^The 
author reviews the applications of the methods employed in experiments by 
himself in connection with Barlow (E. S. B., 17, p. 950; 19, p. 528), and gives 
in tabniar form the results obtained in later tests by himself. He states that 
the best growths were fonnd among those obtained from the alsike culture on 
saccharose, those from vetch culture on dextrin dipotassinm phosphate, and 
those from alfalfa, soy bean, and red clover culture on wood ash agar. Com¬ 
binations were also tried, and for the last two years 1 per cent saccharose and 
I per cent mannite have given good results. 

The composition of the media and the mode of preparation of the cultures for 
distribution are described in some detail. 

'FIELD CEOPS. 

Contributions to agronomic terminology, II-IV, C. R, Ball and 0. V. 
Pwm^iJour. Amer. Soc. Agrm., 8 (1916), Nos. S, pp. 197-204; 4, pp. 228-237; 
5, pp. 310-315). —^The glossary of agronomic terms previously noted (B. S. R., 
85, p. SO) is continued. Part 2 defines 14 terms relating to plants, 10 to roots, 
24 to shoots and buds, 26 to stems and branches, 29 to leaves, and 7 to epidermal 
appendages; part 3, 31 terms relating to inflorescence, 74 to flowers, and 80 to 
fruits and seeds; asd part 4, terms denoting pubescence, protuberances and in- 
fations, excretions, punctations, and perforations. 

Relative precision of formulas for calculating normal plat yields, W. W. 
Stockbekoee (Jour. Amer. Soc. Apron., 8 (1916), No. S, pp. 167-175).—This 
paper discusses the precision of certain formulas commonly used for calculat¬ 
ing normal plat yields. The methods are compared in field experiments with 
hops, including fertilizer tests and variations In cultural methods. 

The normal yields for the plats varied widely according to the methods of 
computation, the values in some cas^ differing from the actual yield by 40 per 
cent. The errors introduced by the use of the formulas discussed may be 
remedied in part by correcting for imperfect stand and by replication. Cor¬ 
recting to full stand does not always result in increased precision. Replication 
brings about' a very marked reduction in variability, although %vith only five 
replications the error is still relatively large. ' 

The root systems of agricultural plants, E. C. Millee (Jour. Amer. Soe. 
'Affrofk, 8 (1916), No. 3, pp. 129-154). —^Thls is a review of the literature on 
the root systems of agricultural plants gathered by the author in his studies" 
of the roots of corn and sorghum (E. S. R., 35, p. 437). The review includes 
'(t) the extent of root systems, including methods for their isolation, (2)'the 
relation of the weight of roots to the aerial portion of the plant, and (3) the 
influence of moisture, fertilizers, and oxygen on root growth and development 
A number of tables are given which, for the most part, have been abstracted 
and, rearranged, and many new calculations made in order to bring out the'' 
most importent facts, Sixty-four articles are reviewed and listed In the MMI- 
ography at the end of the paper, 

[Work wi& field csrops in 1916] (Wu^comim Sia. Mul. 275 (1917), pp. $ 4 ^ 4 , 
further study by E. J. IMwiche of the problem of controlling, lodg¬ 
ing'of: oat» has given iwults similar to those previously not^' (K S, R, '35, 
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p. 528). White Jewel has again proved to be the most resistant variety found, 
showing a loss by lodging of 40 per cent In comparison with losses as high as 

^ per cent sustained by other standard varieties. 

Owing to the open and severe winter of 1915-16 serious winterhilling of 
alfalfa vpas experienced. L. F. Oraher, in tests with different strains of alfalfa 
originating from both northern and southern gro’wn seed of the purple varie¬ 
ties, as well as variegated strains (including the Baltic and Grimm), found 
nine plats of northern-grown seed showed 55 per cent winterkilling and 3,840 
lbs. of cured hay per acre; two plats of southern-grown seed, 52 per cent winter- 
killing and 4,470 lbs. of hay; one plat of an imported variety (Turkestan) 31 per 
cent winterkilling and 5,540 lbs. of hay; and four plats of variegated strains 
showed 27 per cent winterkilling and 6,045 !bs. of hay. 

Observations indicate that seedings of common alfalfa are much more suseep- 
tibie to winterkilling the second winter than the first. The so-called hardy 
alfalfas/* the seed of which was derived from 25- to 35-year-old fields in Montana 
and Dakota, were no more resistant to winterkilling or superior in yields than' 
the common strains from those States. 

Comparative tests of 34 different strains of alfalfa on 2- and S-year-oId growths 
indicate that there is no correlation between hardiness and the nature of the 
root growth. Observations show that all of the principal strains of American 
. grown 'alfalfa po5«ss bO'th the tap root and branched types of root systems. 

Brief notes are given on Sudan grass tor Wisconsin. S'eedings of from 20 to 
25" lbs. per acre from June 1 to 10 are recommended. An average yield of 3,5 
tons of hay per acre has been secured, while a yield of 12.8 tons of forage per 
"acne was realized w^hen mwn in cultivated mws for soiling purpo'sea 

Of the com varieties adapted to upper Wisconsin, Wisconsin No, 25 is 'reeom*' 
foencled by E. J. Delwlche for sandy and sandy loam sections not over 1,200 to 
'' 1,300' ft in altitude, as it matures ten days earlier than Wisconsin No. 8 (a 
northern bred variety) and yields approximately 75 bu. per acre. For the cooler 
climate and heavier .soils of the Superior region Wisconsin No. 25, No, 23, 
Northwestern Dent, and Whitecap Dent mature sufficiently early to make good 
silage. 

The work In wheat breeding conducted at Madison by B. D. Leith and at'Ash- 
■ land by E, J. Delwiche has been continued, with Pedigree No. 2 a^ln"'glylhg 
the highest yields and surpassing all other varieties' in milling tests aS' towolhw 
of loal A nuiober of pure-line 'selections and' cross selections developed at Ash-' 
land have shown exceptional merit, some yielding 25 per cent over the standard 
,' Bltt'ft Stem type. Several of these pedigreed strains yielded from 51 to 55 bu. 
I«r acre this year, while the soft winter varieties yielded about 4 bu. more than 
ttie hard varlet!^. Efforts are being made to Improve the rust-resisting quali- 
' ^ tl« of these strains by selection. 

Work with the soy bean for »ed production has been continued. Pedigree 
"' NO'. 2 of the Ito Stn variety has given the best results at Madison, while Early 
'B'ltek has proved beat for upper Wisconsin. Black Eyebrow lias been found 
' well ^ tdaptftd for both bay and silage purposes. 

Brief notes are given on the management of sweet clover. 

The lievelopment of the hemp industry has been continued under A. H, Wright. 
'The pjxMiuetioa of fiber In 1916 was estimated at 1,500 lbs. per acre with a value'' 
'*jf '$1^. The Iota! e'Stimated value of the crop for the State is $125,000. Field 
teste are In progress to determine the suitability of various soil types' for hemp 
'I»diietloB and te ascertain 'whether or not hemp' seed could be matured proflt- 
'«&lf la, the State. Efforts are being made to improve the strains us€^ for 'cult!- 
vttto, «pecMly m to, early maturity, tusing Minnesota No. 8 for sel^Jtion,'"'''' 
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• Experiments wltli farm crops, F. App {l^ew Jersey Stas. Rpt 191^, pp> 181- 
188 ),—Sudan grass seeded June 15 yielded 10.2 tons of green forage as ,com¬ 
pared witli 8.7 tons of Japan millet used as a check. Sudan grass did not prove 
exceptionally palatable when fed to cows. A seeding of this grass May 15 did 
not begin to make vigorous growth until late in June, -while the later seeding 
of June 15 was vigorous from the beginning. Sudan grass is not considered far 
superior to the millets as a forage crop for New Jersey north of New Brunswick. 

In variety tests with corn, the highest-yielding variety (a Learning strain) 
produced at the rate of B7 bu. per acre and the lowest-yielding variety 26.9 bu. 
The variety giving the highest grain yield likewise gave the highest stover 
yield, at the rate of 3.66 tons per acre. 

[Field crops work on county experiment farms in Ohio in 1915, C. W. 
Montgomery et al. (Ohio Sta. Bui. SOS (1916), pp. 7S-102, 107-126, 129-14'^, 
149-m, 153-m, 168-m, 174 - 176 , m- 197 , 200 - 207 , figs. 17).—This reports 
ivork In 1915 at the experiment farms located in Miami, Paulding, Giermont, 
Hamilton, and Washington counties in continuation of that previously noted 
(E. S. B., 33, p. 828), together with work in Hancock County last reported on 
in 1911 (E. S. R., 28, p. 40) and in Trumbull and Mahoning counties, which 
is reported here for the first time. The reports for the several farms include 
the results of rotation tests, including corn, oats, wheat, clover, soy beans, 
sugar beets, potatot?.s, and tobacco; fertilizer and barnyard manure experiments 
with the crops in rotation; liming tests; variety tests with corn, oats, wheat, 
and soy beans; fertilizing experiments with pasture lands and alfalfa; early 
and late seeding tests with wheat; a depth of plowing test with corn and soy 
beans; and a comparison of Sudan grass with German millet on the Paulding 
County farm. The data obtained from the fertilizer and barnyard manure ex¬ 
periments and the variety tests at all the stations are summarized in tabular 
form, together with data showing the direct and residual effect of chemical 
fertilizers and barnyard manure. 

In comparing Sudan grass with millet on plats in which both were drilled 
soldr the Sudan grass exceeded the millet by an average of 1,250 lbs. of hay per 
acra 

In all cases, except on the Paulding County farm, acid phosphate has produced 
profitable increases in crop yields. The larger quantities of acid phosphate 
used in the more recent experiments have not yet produced increased yields: 
proportionate to the quantity applied, as compared with the results at Wooster 
and Strongsviile, the increases in these tests for the first five years amounting 
tO: 4 bu. of corn in each case and less than 2 bu. of wheat at Wooster and 5i bu. 
at Stron^vlile. 

The average increase of corn in the 12 tests has been 5| bu., obtained with 
an average application of 152 lbs. of acid phosphate, and the average increase 
of wheat 5| bu., with an average application of 157 lbs. The addition of an 
average of 50 lbs. of muriate of potash has increased the average yield of 'Corn 
in the 12 tests by a little more than 21 bu. and that of wheat by 1| bu„ sufficient 
to cover the cost of the additional fertilizer in either case. 

The addition of 63 ibs. of nitrate of soda ,per acre on corn and of 83 lbs, on 
whMit to the combination of add phosphate and muriate of pota^ resulted in 
average Increases of only bu. of corn and 2 bu. of wheat, lasuficient to cover 
the cost of the nitrate. 

In comparing the direct and residual effects of barnyard manures in A 5-year 
TO'tation at Wooster, it was found ,that Tor the 20 years 1®4-1913 the direct 
effect of' an 8-ton application to both the corn and wheat crops amounted^ to 
■ lacrmsed yields conservatively valued at'|23.74 per acre, while the residual 
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effects resGiteil in iBcreased yields valued afc $22.87 per acre. Similarly witli 
tlie 4»tcm applicatloa tlie direct Increase is valued at $14.91 and tlie residua! at 
$18.49 per acre. 

A farther comparison of the direct and residual effects of a complete chemical 
fertilizer when applied to corn and wheat and to wheat alone shows that the 
chemlca! fertilizerj which cost $7.45 for the corn crop and $8.60 for the wheat 
crop (at prices prevailing before the war), produced a direct increase valued at 
$22.47, nearly the same as the 16 tons of barnyard manure, but the residual 
increa^ from the chemical fertilizer amounted to only $11.85 per acre, or about 
half that from the manure. When the fertilizer was applied to wheat only, the 
residual increase extending through the four crops following was relatively 
larger than when both crops were fertilized, amounting to 80 per cent of the 
diriwjt increase. 

Beport of the Bugyi experimental plat for the year 1914-15, E. Thomip- 
STOKB (Dept, Agr. Burma, Rpt. Bugyi Expt. Plot, 1914-15, pp, 5). —^This is a 
progre® report of investigations being conducted near Bugyi. The objects of 
the project are to Introduce paying dry crops, to test deep and early cultiva- 
tlon, and to find a good rotation crop for sesame, the principal crop of the 
region. Of the crops tested, p^singdn (Oaf anus indieus), pyaung (BorgJmm 
mlgare), and pebyugyi (Phmeolus lunatus) are said to give promise for the 
future. Brief notes are also given on castor, cotton, peanut, and sesame. ; 

Experiments with spring cereals at' the Eastern Oregon. Biy-Earming 
Substatloiij Moro, Oregon, B. B. Stephens (U. B. Dept. Agr. Bui. 498 (1917), 
Pf. ST, figs. IS ).—This bulletin deals with varietal and cultural tests of spring- 
8&m cereals, including whmt, oats, barley, emmer, and grain sorghums, con- 
ducted' at Moro, 'Oreg., in cooperation with the 'Qregou Experiment Station, 
during the 5-y«or period 1911-1915, inclusive. 

The substation is situated at an,elevation of approximately 2,000 ft. on a 
silty loam sol! typical of the Columbia Basin in Oregon and 'Washington. The' 
average annual precipitation in this region for the past 11 years has been 
in., whil'e the average seasonal precipitation (March to July, inclusive) 
&r the 5-year period 'covering these experiments was 8.88 in. The average 
'evaporation from a free-water surface was 45'.07 In. during the 7-month, period 
April to October, Inclusive, for the same period. The rati<B of Ovhpora|loE In 
and annual precipitation are.higher at the Moro '.substation, ',t%n at 
th©' Utah, or Moccasin, Mont, smtetafilons.' The average frost-frde ^lod 

the 6 years was 1^.8 days, with the average date of the last frost 
F.) May 2 and <d!' the first fr'Ost, October 5. The average -wind velocity was 5.9 
iwr hour, Ckm^derable meteorological data are tabulated in detail and 

', Sevi»tF-«lx of spring wheat have been t«ted two or more years, 

„ wlth\Facifi'c BIufisteiB'U^ as-a standard for comparison in all checks. During 
'"'lie 5-ymr period Early Baart (C. I. l^^o. 1697) exceeded the standard variety 
'' avem^ yield of 8 bu. per acre, Koola (C. I. No. 2208-2) surpassed it 

by M bu, for the 8-ycar period 1913-1915, and Karun (C. I. No. 2200-1) by 
U btt. tor the same period. Of all the varieties tested Early Baart gave the 
'' iiigli^t average yield, 22.2 bu. per acre, for the 5-year period, while the selec- 
tton from Koola gave the highest average yield of 27.7 bu. per acre for the 8-year 

The bearded varfetics of common wheat exceeded the yield of the beardl^, 
ciwMK* club wimts by 1.7 bu. per acre. ' ' 

wheats have sot yielded so well as the eominoii and club varietl^.. • 
Bte avera|» yMd of 14 vaAeties of the .latter exceeded the average', yMd 'Of ’’ 
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BM Noir and Knbaoka, dnrnm wheats, by S.5 bn. for the period 1913-1915. 
The average yield of the highest yielding common wheat exceeded that of the 
highest yielding durum wheat by 7,7 bn. per acre for the same period. 

The spring wheat varieties Pacific Binestem, Little Club, Early Baart, Karan, 
Koola, and Talimfea, which have given the best average results, are described 
and discussed. 

Bata are given on the chemical analysis of the grain and flour of several 
of the spring wheat varieties tested, together with milling and baking tests 
conducted by the Plant Chemical Laboratory of the Burean of Chemistry. All 
the varieties appear to be equal to and most of them snperior to Pacific Bluestem. 

Bate- and rate-of-seeding tests with Pacific Blnestem indicate that seedings of 
about 5 pk. per acre as early in the spring as possible give the best results. For 
late seeding, 3 pk. per acre gave the highest yields. The average increase in 
yield from early seeding for a 4-year period was 6.2 bn. per acre. 

Of the spring oat varieties tested, the early varieties snch as Kherson and 
Sixty Bay gave the best results, although Siberian, a midseason variety, has 
yielded practically as high as early varieties. The Kherson, Sixty Day, Sibe¬ 
rian, and Canadian varieties are described and discussed. 

Forty-three varieties of spring barley have been tested and 5-year average 
yields obtained for 13 varieties. Mariont (C. I. No. 261), a 6-rowed form, gave 
the highest average yield of 34.3 bn. per acre for the 5-year period. The 2-rowed 
forms White Smyrna and Hannchen gave average yields of 33 and 32.2 bn, per 
acre, respectively, for the 6-year period. The leading spring barley varieties 
are briefly described. „ 

Spring emmer has not proved so drought resistant as spring wheat, oats, and 
spring barley. The average yield of one variety (C. I. No. 1524) for the 5-year 
period was 21.8 bn. (32 lbs. per bn.) per acre, or less than half the weight 
obtained with Kherson oats or Mariont barley for the same period. 

Variety tests of grain sorghums inclnded Manchu and White kaoliang, milo 
mafefe feterita (Sudan dnrra), and Kafir cforn. All but Manchu kaoliang have 
been discarded as unsatisfactory. 

T^o varieties of broom corn have been tested and have given fair seed yields, 
but the brush is of poor quality. 

The 5-year average acre yield in pounds of the highest yielding varieties of 
the three leading cereals was as follows: Wheat, 1,3^ lbs.; oats, 1,402 lbs.; and 
barley, 1,646 lbs. Based on the 10-year (1905-1914) average farm price of these 
cereals in' Oregon, the acre value of wheat would be |18.39, of oats $19.35, and 
of barley $20.35. 

'^Seeding winter grains in furrows to prevent winterkilling, S. C. Saxmoh 
(Imr, Amer, 8oc. Agron,, 8 (1916), No, S, pp, 176-188, pis. figs. S).—-This 
paper, from the Kansas Experiment Station, discusses numerous eKperlments 
with seeding winter grains In furrows to prevent loss through winter injury. 
While most of the experiments were conducted in Kansas, several investigatioiis 
outside of that State are cited and numerous references made to the literature 
on the subject. The general conclusions drawn are as follows: 

In general, grain sown with a drill survives the winter better than when w>wn 
broadcast Seeding In furrows tends to prevent winterkilling and damage 6»m" 
blowing in dry areas. The'furrows catch and retain snow, modify the tempera- 
„ ture, protect the plants from wind, and probably reduce injury due to heaving. 
Winter oats sown in furrows .survived 87.5 per cent in one season as compared 
with 7.5 per cent when sown in the ordinary way, nnd winter barley survived 
';;^'"per cent while that sown with the disk drill was enti3?dy killed. ^ Wheat'did 
not'show a marked advaiita,ge from seeding in furrows, (1) because wheat «ei- 
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clom wiBterkiiis, (2) because of poor drainage, and (3) because of certain limit" 
ing factors whieli entered into the field tests. 

It is stated tliat grain siiouid not be sown in farrows wliere tbe land is poorly 
drained, nor on iiillsid^ subject to erosion. Tills metbod appears to be espe¬ 
cially promising for areas where the moisture supply is deficient, and where 
the winters are cold and characterized by light snowfall and frequent winds. 

The effect of clipping on the root development of alfalfa, B. McKee (Jour, 
Amen 8oe. Agro-?i.y 8 {1916), No. 5, pp, S29-832 ).—This is a brief account of 
some alfalfa InTestigatlons conducted at Chico, GaL, during the seasons of 1912, 
1913, and 1914. 

The effect of clipping alfalfa the first season was studied with special refer¬ 
ence to root development, and it was found that clipping materially reduced the 
diameter of the root immediately below the crown.. The effect of clipping the 
first season on the subsequent yield of hay, as observed so far as the length of 
the experiment permits, was indicated to be that clipping the first year reduces 
the subsequent yields of hay, especially in the first and second season, unless the 
clipping is essential for weed control. 

Com.—Varieties and limiting factor tests, season 1916, W. L. Hutchinson 
(South CaroUna Sta. BuL 190 (1917), pp. 7).—^Tests with 16 varieties of corn 
at Ciemson College and 17 varieties at the Pee Dee substation are reported. 

Lowman Yellow gave the highest yield at Clemson College, with 43.2 bu. 
per acre, and Marlboro, the highest at Pee Dee, with 45.7 bu. Lowman Yellow 
was second at the Pee Bee substation, with 44.6 bu. The lowest yielding 
variety at both stations was Hickory King, with 29 and 26.8 bu., respectively. 

' Ximlting factor studies with various fertilizers were continued with the same 
results,aS' previously noted (K. B. B., 35, p. 838). The check plats at'the Pee 
•Dee substation, growin,g cowpeas with com in a two-year rotation of corn and 
eowpeas and cotton, gave' good yields, indicating that the soil is being improved,, 
without the aid of fertilizers. 

Com, yields per acre and pri,ces, by States, 50^ years 1866-1915 (17. ,B. 
Bept, 51S (1917), pp, IB). —^Tabulated stati^ies are given for ,the' 

yield ,of corn per acre, prices,, and values for each year of the 50-year period 
1,866-1915 in the United States, the several divisions of'States, as Horth, AtlaU" 
tie, :South Atlantic, etc., and by States. 

CMton.—Varieties and limiting factor tests, 1916, W. I*. BiwmMmmm 
{’BmthBmroUna Sta, Bui. 189 {1917), pp, 8)work previously imted 
„'(B. 'S. B,., 85v p. 136), results of tests with 26 varieties of cotton at Clemson 
and of 30'at the Pee Dee substation are reported. 

„It is recommended that the W'd^ber-Columbia types of long-staple cotton be 
'';<»i^Ily sdected for length' 'Of "fiber, without lessening their good qualities, in 
„ order that they isay be clearly grouped as long-staple varieties, even when 
grows under advm^ conditions. The Cleveland, Cook (when free from aur 
'thrtciiowK Sawyer, and Pulnott are reported as having outstanding merit in, 
'fee''Short-Staple, group, 

' '„At (Mmmm College the W'ebber variety was first, with a tota’ value of $157.54 
per tc», and Columbia second with $137.04. Of the short-staple types Simmons 
develtnd stood first, with a total value of $133.78. For the varieties tested 
of yield of lint ranged from 272 to 808 lbs. per acre, and the pereentoge 

Of' Mat from ^ to 40. 

Alabama Cmk, with a total value of $131.92 per acre, stood first at fee'Hee''' 
De© substation and Pulnott second, with a total value of $124,^. The ran,ge,'" 

' la the mt© of yield of lint for the varieties tested at this statton waS'froto' 
210 to lbs. per acare,, and the percentage of Mat from 29,to $9, ' ' ''';'' ''V 
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Limiting factor studies witli various fertili 2 !ers are reported In tabular form, 

Beport on tiie manuring of mangels, J, Pobteb and A. S. McWilliam 
{MerefordsMre Ed. Committee^ Farmers* Bui. 9 (1915), pp. Tbis is a report 
of fertili!ser experiments witli mangels whicli have been in progress since 1908. 
Five combinations of commercial fertilizers were used in the test in addition 
to a dressing of barnyard manure of from 12 to 14 tons per acre. All of tbes© 
fertilizer applications were made at seeding time, and on four of tbe five 
fertilized plats a top-dressing of sodium nitrate was added at singling time. 
Tbe fertilizers used were ammonium sulphate, nitrolime, nitrate of soda, cab 
cium nitrate, acid phosphate, basic slag, potassium sulphate, and sodium 
chlorid. All the treatments were made in triplicate at each of the 11 centers 
where the experiments were conducted. The general conclusions drawn from 
the experiments to date are as follows: 

All mixtures of fertilizers when used wdth farmyard manure have been fob 
low^ed by profitable returns, the average increases varying from 4 to 7 tons 
per acre. A top-dressing of sodium nitrate has resulted in an average increase 
of mangels of 9 tons per acre, and when the nitrogen was applied in the form 
of calcium nitrate the same average increase w^as obtained at approximately 
one-half the cost. With ammonium sulphate slightly higher results have been 
obtained than with its equivalent in nitrolime. Acid phosphate on gravelly 
soil gave better results than basic slag, while on the heavier soils the results 
were almost Identical. The following mixture of commercial fertilizers has 
given the largest increase in yield and the greatest profit: 0.5 cwt ammonium 
sulphate, 3 cwt. acid phosphate, 0.5 cw^t. potassium sulphate, and 2 cwt. salt 
applied at seeding time, with 1.25 cwt. calcium nitrate applied as top-dressing 
shortly after singling. 

A classification of the varieties of cultivated oats, W. C. Etheridge (Wew 
York Cornell Sin. Mem. 10 (1916), pp. 81-172, pU. 22, figs. 9£).-—This reports 
the development of a usable system of classification of the American varieties 
of: oats'grown in the'environment of New Yorfe State in an effort to clear to some 
eadent the ''.confusi'On in varietal nomenclature. A review and discussion^ of 'the 
‘worfe of others has shown that a cla.ssification of oat varieties, in order to,,be', 
effective, niust be based on the morphology of the,plant. The present easlfica- 
tfon, therefore, follows (1) a study of the morphology of the plant to discover 
the various characters by which Individual varieties may differ; (2) an analysis 
of varieties en masse to reach the tyx)es which for P'resent purpo-ses are con- 
.sldered elemental, that is, types that differ in one or more morphological char¬ 
acteristics ; and '(3) an arrangement of varieties in groups regardless of nomai- 
'clature,, according to their likeness to the elemental types that represent the 
groups. ''The groups are fully described and named, and a key constructed for 
their identification. The naming of groups consisted In applying the name that 
occurred most frequently among the specimens of each group, although, all 
additional different names were reserved and arranged as synonyms. 

Specimens numbering 731 have been classified in the study, t,he bulk of which 
were brought together In at the Nebraska Experiment Station ,by E. Q. 
M,oiitgom'erf and M. S. lussell, who laid the foun-dation for this work. The'' 
©■rlglnal collection included all varieties then grown or offered for sale'Ip, the' 
United States. During 1913,1914, and 1915 this collection was supplemented by' 
accessions from the Office of Cereal Investigations of the U. S. Department^of 
Agriculture (with which the ,author cooperated) and from various other sources., 

The mo'rphology of the oat plant Is di^mssed in considerable deta,il, together, 
"With;,a description of the important taxonomic characters, and their uses-'In 
:'previous'elasslflcatlons' and in the pr^ent one ,expMiied. ' ' 
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The principal cultiYated varieties of oats, together with their basic wild spe¬ 
cies, are classified in eight groups, the elemental types being Avena mda, A. 
dmHu, A. ah^ssitdm^ A. strigosa, A. hrevi%, A. A. Batim, and A, saiim 

O'HmtaMs, Fifty-five varieties are described within the three common specific 
groaps, A. sterUiSs A. saiim, and A. sativa orientalis. The varieties are ^s- 
tematically arranged with respect to such morphological differences as appear 
best to fulfill the requirement of constancy in inheritance and ease of observa¬ 
tion and which should reasonably be expected to appear under other environ¬ 
ments. The eassifieatlon takes no account of differences in ability of varieties 
to yield. 

An extensive bibliography is appended. 

^ Studies on oat breeding.—IH, On the inheritance of certain glume charac¬ 
ters in the cross Avena fatua X A. sativa, F. M. Susface {Genetics, 1 {19M), 
Mo. S, pp. 25^286, pis. 2 ),— Continuing work previously noted (E. S. B., 33, 
p. 38), this paper deals with the inheritance of certain characters of the^ fiower- 
Ing glumes of the cross of A. fatua with A, sativa. 

A. fatua, known as the wild parent, possesses the following glume characters 
which enter into consideration in this paper: The flowering glumes are black 
or dark brown in color. The lower and upper grains of each spikelet bear heavy 
^ geniculate and twisted awns. Pub^cence occurS' on the back of both the upper 
and lower grains, about the base of each grain, and on the pedicel of each 
The base of each grain is expanded into a broad sucker-like ring which 
permits of easy shattering. ' ■ 

The grain of A. sativa, the cultivated parent, is yellow. , Awns. are .completely 
laiidng' except in an ocasional .spikelet,. where the lower grain 'Only may possess 
a very weak awn. All pubescence on regions noted above Is lacking.' 'The base 
of the grain is .narrow and' 'Contracted and the grain does n.ot shatter. 

The Fi plants are as a rule Intermediates. The grain is brown in color, and 
medittm heavy awns are pr^nt on the lower grain of some spikelets, although 
no awTi'S are ever found on the upper grain. The lower grain is pubescent on 
the back, but the upper grain is smooth. There is a tuft of hair at the sides of 
., the b,ase of the lower grain, but not on the upper. ..The base of the lower grain' 
ia. intermediate in character, and that of the upper grain is like the cultivated 
ptreot. The grain do^ not sha,tter. 

'IMta are available from 465 F* plants, about 70 of which have been grown 
' Sn the Fs generation. Observations show that A. fatua carries genes for gray, 
and |K«lbly yellow, In addition to black. These colors segregate independently 
of '^di. 'Other aii'd the observed ratio closely approximates the expected ratio, 
tii« coBftrming Mllsaon-EMe’s conclusion. 

;bade of the grain in A, satim is dominant to that of A. fatua and segre- 
p;tw tadependentty of color. The heterozygous condition in the lower graln^ can 
in the maJO'rity of plants, 

'Ia this mm seven characters are correlated with the character of the base of 
,, A. frnMa, as'follows: Heavy awns on the lower grain, awns on the upper grain. 
Wild on the upper grain, pnbem:ence on the pedicel on the lower and oh 
the upper grain, pnl»cfeiiee on all sides of the lower grain, and pubescence on 
the M«e of the upper fMln. The F» generation ind.!cates that there is a degree' 
mkMm 'ef^ the g«» for pubescence on the Imek of the lower grain with that 
few to A'Color* 

The psw tm m the back of the upper grain s^r^ates Independ- 

.colon «x«pt that in the absence of the gene for pubescenee^ on the lower 
pafii f««ier is unable to act Tbe gene for pub«i»nce on the back of the 

llatoi, wllii ttie,'Wild btm, ^ ^ , ■''" 
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Irisli potatoes in Florida, A. P. SPEifCJaa {Florida 8ta. Bnk ISS (1917)^ pp. 
BXS2, 4).—This Is a revision of Bulletin 120 (E. S. B., 30, p. 528), with 

brief additional notes on tbe prevention of frost injury through proper cnltaral 
methCMis, and on potato diseases and their control 

Tiie yield and nitrogen content of soy heans as affected by inoculation, 
J. G. Lipman and A. W. Biaje (SoU Sd., 1 (191$), No. 6, pp. 
periments conducted at the New Jersey Experiment Stations on the relative 
value of 13 different commercial inoculating materials, both on an unproductive 
acid sandy loam soil so treated as to make the nitrogen supply the limiting factor 
of growth and on a fertile silt loam soil, are reported. 

It is concluded ** that the use of inoculating material may be very desirable 
in the growing of soy beans, and perhaps of other legumes. The results re; 
corded . . • confirm results previously recorded by , . . [the] station or by 
ether stations. It appears that where the soil is lacking in the right type of 
Badllm radidcola inoculation is eminently desirable, and that even where the 
organisms are present in limited numbers the addition of larger numbers may 
be profitable. It appears, further, that there is a marked difference in quality 
of different commercial preparations for soil inoculation, and that soils derived 
from different sources may vary as widely as, though not more widely than, 
commercial cultures as to their effectiveness in promoting nitrogen fixation by 
legumes.” 

Composition of sugar beets at various stages of the growing season, H. B. 
ZiTKOWSKi, M. P. PoTVLniT, and I. W. Beed (Sugar IChicagoJ, 18 (1916), Wo. 
6, pp. 296--298). —Considerable data are presented on the composition of the 
nonsugars of sugar beets, both leaves and roots, at intervals of two weeks through 
the growing season. The determinations included the weights of leaves and 
roots, the sugar content, and analyses of the dry substance and ash. 

The noteworthy changes occurring in the leaves were an increase in the 
chlorin, sulphates, and calcium oxld, with a definite decrease in the iron and 
aliunlna ©xMs and carbem dioxid. Similar results were obtained in the ash of 
the roots, except that phosphoric acid, which had a tendency to decrease in the 
leav^, seemed to increase in the roots. Calcium and magnesium oxids in¬ 
creased appreciably, while potassium and sodium oxids remained practically 
constant. The total ash content per 100 parts of dry substance decreased from 
20.31 to 4.15 as the beets ripened. 

Sugar-cane culture for simp production in the United States, F. A. Tobeb 
(|7, S. Dept. Agr. But. 4^^ (1917), pp. 4$, figs. 19). —^The field conditions and 
practices and the economics of sugar-cane production in the localities where 
sirup is the chief product of the cane are discussed in detail 

On the basis of estimates from producers and other data, it is concluded that 
the price of sirup in bulk must be above 23 cts. per gallon to afford any remu- 
neratton or profit to the owner or manager. The price of sirup in the general 
market in recent years has ranged from 28 to 35 cts. per gallon, while In 1915' it 
reached 40 cts. or higher. 

Becommendatiotts are made for the utilization of the by-products, composed 
of leaves and tops, bagasse (pomace or mash), and the skimmings, all of which 
are almost entirely wasted under present practices. 

Effect of rate and date of sowing on yield of winter wheat, W. M, JABUrim 
(Jour. Amer. Koo. Agron,, 8 {191$), No. S, pp. 1$$-1S6, fig. i).—^This paper, 
from the Kansas' Experiment Station, discusses some investigations on the 
.relationship of the rate of seeding to the date of ceding winter wheat. It had 
,b^ri,observed that varying results were obtained from sowing the same rate" 
of seed on different date, as frequently occurs in actual farm practice. Ck»- 
s«|uently in the fall of 1912, 24' :^acre plate were seeded, four at a time at 
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weekly Intervals, at the rates of 2, 4, 6, and 8 pk. per acre, respectively, from 
SeptezQber 16 to October 20. In 191S and 1914 the esperixnents were repeated 
with the acldltioiial dates of September 8, October 28, and Hovember 4. The 
yields of grain and straw for each date and each rate of seeding for each of 
the three years are given in tabular form, together with the averages for the 
3-year period. The results are also shown graphically. 

,According to these results the 2-pk. rate of seeding produced as large yields 
as the 4-, 6-, or 8-pk. rates when sown before the last week in September, bnt 
after that date the heavier seeding produced larger yields on the average. This 
coiiclition progresses until the 8-pk. rate, sown between the second w^eek of 
October and Kovember 1, produces nearly twice as large yields as the 2-pk. 
rate. The high yield of the 2-pk. rate can be explained by the heavy stooling 
of Turkey winter wheat when sown early in the season, while as the season 
advances this stooUng decreases. 

Field Investigations have shown that it is unsafe to sow winter wheat any¬ 
where east of the western third of Kansas earlier than September 25 in 
northern Kansas, and October 5 in southern Kansas, owing to the Hessian fly. 
It Is evklent, however, that such factors as rate and date of seeding must be 
kept In mind when efforts are being made to increase crop yields. 

Wheat, yields per acre and prices, by States, 50 years 1866-1915 (lA.iS, 
Dept. Agn MuL 5U (1917)» pp, M ),—Statistics are given for wheat similar to' 
those lor corn noted on page SS2. 

Table for converting weights "of mechanical separations into percentages 
of the sample analyzed, E. G. Boekxee (Lk jS. Dept* Agr* But SIS iWMh pp. 

' 2), —The regulations under the United States Grain" Staii&rds;4ct'' 

provide that an original sample of shelled ,€om must not.be le«'than 2 'In 
cpAutity and that about li pints must be placed in an air-tight container for 
moisture determinations. The remainder is to be placed in a cloth bag for the 
determination of color, damaged corn (not including heat damage), heat-dam¬ 
aged corn, and foreign material and cracked corn. The maximum and mini- 
', mum percentages allowed for each of these factors is specified for ,eabh gra<fes 
, and these percentage are to be determined by weight To save' time ^ 
2.5-pint samples are very frequently divided into, smaller sampte of 'hpproxi- 
mateif 256 gm.. and, after the mechanical seiaratioas and weighings have been 
made, mRt.heiiiatlcal calculations are necesmrj to, convert these weights Into 
, jpercentages, A table given in this bulletin enables, the analyst to compute these 
perceateges' without any calculations for percentage equivalents, ranging from 
''' e to, ^ for samples weighing from 240 to 260 gm., inclusive. These limits 
, cover the entire range of corn of other colors, damage, heat damage, and for- 
;",.eign^ .muteriti a.Ed cracked com specified in the numbered Federal Corn 
'Stahda3*ds- 

'> ' Bireetions tre given for the use of the table. It is deemed essential for, 
fti»Gracy t.liat c»!isld.ertble care be exercised la obtaining the 250-gin. sample 
; from" the 2.5 plats of the original sample and, to insure representative sampling, 

,i»''weotomonded that some such device as that described in Bulletin 287' 
IB.' .S. E., p. 886) be used. 

^ the department of seed analysis, J. P, Heltau (Mew Jermg Btm* 

iW, ». The results of seed analyses for 1915 are reported and 

briefly fJIseusml Twenty psr cent of the alfalfa seed 6x.amined showed, the 
pr«nce of Turkestan alfalfa, which, in a large number of c.ases, had been 

a#ed as a s>ijb&tif,iite for American-grown seed. 

Mm amen weed (Jmr. Dept.^ Apr* Ho* AmU 19 (mS), Wo.. 10, pp. §98-900 
Hf, I),—This Is a. brief note on the, appearance of XmtMum mma4m$e'.,lu 
Sciiitb Australia, ^tSi directioiis for its eradimttom 
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[Report of Eorticmltural iavestigations], M. A. Blake and C. H. Connoes 
(Fete? Jersey Stas. Bpt. 1915, pp. S7-47, pis. B). — A progress report on 

horticultural investivations in 1915 (E. S. R., 34, p. 143), including also notes 
on the general condition of the fruit and vegetable crops in the State, records 
of blooming dates of various frnits, ornamental trees and shrnbs at the college 
farm, and a list of peach types and varieties added to the plantings at the 
farm. 

A survey of the peach trees in commercial orchards within a radius of six 
miles of Hammonton was made by W. N. Gowgiil, in cooperation with B. 
Douglas, and a total of 106,025 trees were noted. Tabular data are given 
showing the varieties of peaches, with age and number of trees of each, to* 
gether with the five most popular varieties as represented by annual plantings 
from 1909 to 1915. A bud sport of the Elberta peach discovered near Vine- 
land a few years ago is here described. The tree is semidwarf and compact 
in its habit of growth and the foliage a much darker green in color than is 
the case with any other variety in the orchard. The fruit resembles Elberta 
In form and color, though the specimens are commonly somewhat longer and 
more flattened than normal Elbertas, A record is given of seedling peaches 
growing in the nursery as a result of crosses made in 1914. The peach trees 
included in this breeding work were covered with tents of cheesecloth in order 
to better control the process of pollinating. A brief statement is given of 
progress in the Vineland peach experiments. Data on this work are to be 
published elsewhere. 

Some abnormal forms of plant growth observed during the year are here 
described. These include the development of adventitious buds in the base 
of a bloom of CalsnJ'tAa offleimlis, a carnation plant bearing flowers of two 
colom, fasciation In the apple, superficial injury to peaches, and peculiar 
markings upon peaches. 

During; ;lhe past year" or two-several Investigations with vegetables'have 
been, started at the station, with K O. Schermerhom in charge. . A Study of 
;'\^rd€ai beet varieties conducted by W. O. Felton is here.reported. Beet 
of various varieties were secured from several different dealers and grown 
with the view of comparing their various characters to determine, if possiMe, ' 
a basis for standardizing varieties. The study thus far made indicate,that 
there, is ,iio uniform standard for '^lection among beet-seed growers, there 
belpg A, notable lack of uniformity in the varietal characters of the stocks. 
Germination t^ts of 100 samples of beet seed are here tabulated. 

' A study of color zones in beets was made by A. Kuntz. Variation In color 
of the zones was observed even In the same variety (Crosby Egyptian). 'Gen¬ 
erally speaking, beets with light-green foliage commonly have a. large propor¬ 
tion of white in the root and beets with dark-red 'foliage a large proportion '' 
'Of red in the root. At least one exception to this rule was noted. Size and 
vigor of foliage does not appear to affect the width of the mme formation in 
the root .and variation in the number of zones of beets 'Of the same s^is' 
/to follow no definite rule. Beets of different ages but having' the same numb^ 
of'leaves formed have the same number of zones, providing that number is 
, below five.. With the 'd'Cvelopment of more than five zon« there appears ■to 
beuo regular and uniform relation between num-ber of zones and numlwr of 
'Imves. Development of new zones is concentric to a central zone, the new 
leate they a^oear indicating the dev^opment' of a new zone farther from ' 
the' centar. 
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A sBTTey was conducted by B. W. de Baim to determine wbat varieties of 
vegetables were most popular among tlie commercial growers of tfee State. Tiie 
results are presented in tabular form. Tbe results of sweet corn suckering ex¬ 
periments as conducted by the same investigator show that the hills not suck- 
ered gave the heaviest yield, while the hills from which the suckers were re¬ 
moved late in their growth gave the smallest yield. When suckering was per¬ 
formed more than once the yield was still further reduced. When suckering 
was conducted early in the grO'Wth of the plant the corn was ready for market 
about three days before that of the plants not suckered. The plants suckered 
later in the season were slightly earlier than those not suckered. 

Some preliminary experiments conducted with horseradish by the same in¬ 
vestigator indicate that larger sized and less branched main roots may be pro¬ 
duced for market by removing the soil and stripping off the lateral roots from 
the upper part of the main root sometime during the summer. The yield of 
marketable roots was increased also by this method. Further work to de¬ 
termine the financial value of the stripping method is contemplated. 

[Beport of heredity investigations], B, B- Halsted {New Jersey Bias. Rpt. 
1$J5, pp. 26i-2S7, pis. IS).—A progress report on breeding work with com, 
peppers, and miscellaneous plants (B. S. E., 34, p. 144). 

Among the results with new Fi corn crosses, the character for floury endo¬ 
sperm appears to be recessive to the character for flintiness. With varieties in 
which the grains are normally zigzag or out of alinement this character is 
transmissible to the progeny of creases with straight-rowed varieties. Se¬ 
lected zigzag ears from normally straight-rowed' varieties do not tend to trans¬ 
mit the character for zigzagness when crossed with another ' straight-rowed 
variety. Observations' of certain Fi croi^es showed an'apparent inheritance 
of a character for isolated or widely spaced grains. 

Studies of inheritance of row-number in corn indicate that an unusually 
low row-number in the parental ear may, be followed by, a decrease' In ■ the' 
average row-number'of the offspring, as compared with that from normal 
ears. Some general observations are given on a number of Fa com ctQ&ms. 
Om point brought out from the pr^iminary observations made is 'ther' 
ority of Fi selections over Fa selections, indicating the desirahil,tty' of ^piantlng 
for crop production. Several Fa crosses of Cuzco com with United 
States field corns ind,icate the lack of value of Cuzm com for breeding with 
lo«! field 'typ^ 

' ' ^Fii,rther data are given on Fa Golden Queen-Red Cluster pepper crosses. 
Among the P'has^ considered are the relations of size of plants (single leaved), 
of plants (double l«ved), and sis^ of fruit, to such characters as plant 
leaf length, and p<wition, color, flavor, and walls of the fruit; the re- 
'iation between height of plant and leaf length; correlation between length of 
lm£ and width of leaf; and correlation between the size (weight) of fruits 
and the size ('length) of their seeds. Observations are also given on variations 
'''M ,sto of plant, Imf arrangement, the leaf, flower, fruit position, fruit color, 

'' 'fenflt' and size among Fi Golden Queen-Red Cluster peppers, and on some 
W* Frewopps-Cherrj pepper crosses with special reference to variability In si« 
and tmm of fru'ils, 

^ Some new breeding work with nasturtiums, squashes and gourds, radishes^ 
daturas wiis undertakeii and is here briefly considered. A study was made 
of abo-rtSvene® in relatiim to position in the pod on three crops of Mohawk 
bush The data presented indicate that aborttveness is chiefly in the 

;pWe«i and increia® as the, advances. ^ ' 

'!fiili«ritaiic» In garim. plants, H. J. OwEisr (New Jers^ Rpt 

In wntlniiation of previous work (B. S, B., 34, p,'146), 
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charactfer transmission in some Scarlet Banner bean hybrids and bush bean 
crosses is briefly noted, and the records of breeding experiments with eggplants, 
ofera, and Hibiscus, as well as the limitation studies with beans and peas, are 
presented in tabular form. 

The results of fiye seasons’ work with beans indicate that limiting the yield 
of the plant to one pod greatly increases the weight of the seed. 

Truck crops, W. J. Green and E, J. Biggs (Ohio Sta, Bui. SOS {1910)^ pp .' 
I77’-184, Tips. 4 ).—^An outline is given of investigations of the Washington 
County truck farm, Including the results of fertilizer experiments with sweet 
corn, cucumbers, cabbage, and tomatoes as determined by increased yield per 
acre under each treatment. 

The results for the first season show that the crops grown on manured land 
have not been any larger than those on the land receiving chemical fertilizers, 
and that manure valued at $2 per ton has been a costly fertilizer as far as the 
first crop is concerned. It is pointed out, however, that a larger part of the 
effect of manure is realized in the succeeding crops than is the case with 
chemical fertilizers. 

A chemical study of the asparagus plant, F. W. Mosse (Mmsacl^meUs 
Sta. Bid. 171 (1916), pp. 265-296). —In connection with a long-continued series 
of fertilizer experiments on asparagus conducted at the station (E. S, E., 26, 
p. 44), the author investigated the chemical composition of the asparagus plant 
and the effect of different fertilizers upon the proportions of the more important 
plant constituents. The analytical data secured are presented In detail and 
fully discussed. See also previous papers (E. S. B., 30, p. 142). 

‘' As to the chemical composition and changes during different stages in the 
development.of the asparagus plant, “during the earlier years of the asparagus 
field the crowns and roots steadily increased in size, doubling in weight between 
the second and fourth years after setting. The proportion of protein remained 
nearly constant in the dry matter of the roots during the period observed, while 
the sugar decreased and the cellulose and allied compounds increased. The 
,cxteposlMon 'of the young stalks cut in the spring changed as..the .cutting 
■wason advanced. Dry m,atter was pmctically coiista,nt, hut sugar inerea^ 
in proportion while protein decrease somewhat 

“ The development of the asparagus tops to maturity was accompanied by a 
continuous increase in the cellulose and its related .groups—pentosans and 
lignin. Protein and^ sugar decreased in their proportions, but were not whoHy 
translocated to the roots from the ripened tops.. Water was the dominant 
constituent of the asparagus, plant in all the stages studied. It was h.ig!i^t 
.in: thC: young stalks. The summer or growing roots were a little more watery 
' than the late fall or storage roots. Calcium oxtd and sulphuric acid stea,dij 
accumulated in the asparagus tops as they grew old, but potash and phosphoric, 
acid were transferred either to the fruit or back to the roots.’^ 

Relative to the effect of different fertilizers on the composition of the aspara¬ 
gus plant, it was found that “withholding one of the constituents of a com¬ 
plete. fertilizer from the a,nnual top-dress.lng was accompanied by a smaller 
average weight of roots in the samples taken from the plat thus .treated. 
Withholding nitrate of soda leaned the percenta^ge of nitrog® 'and of »d.a in. ' 
1.he roots; withholding muriate of potash lessened the proportion of pota'sh i» 

' the roots; withholding acid phosphate priMiuced no apparait change in the eon-' 
stituenis of the roots. An increase of nitrate of soda tmm the to the 

medium amount in the top-dressing caused an incrmae in the. percentage ^ of 
. nitrogen in the dry matter of the roots. An increase in the amount of muriate ; 
potash produced wme increase in the pm'centage of potash in the roo'ts. ’ 

' i8I33"--No. ^17-4 
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“Asparagus roots takea from plats receiving the nitrate of soda in the spring 
were noticeably Iieavier in weight and a little poorer in nitrogen than rootvS 
from plats that were top-dressed with nitrate in the summer. During the cut¬ 
ting season the production of young stalks drew most heavily on the sugar con¬ 
tained in the roots, but there was no approach to exhaustion of that constituent. 
Fully twice as much sugar was consumed as would have been required to pro¬ 
duce the carbonaceous matter in the young stalks. The roots apparently ab¬ 
sorbed nitrogen, lime, and sulphuric acid during the cutting season. Potash 
and phosphoric acid w’ere apparently supplied ^ to the young stalks wholly from 
the resen^es in the roots.” 

From the standpoint of cultural practice the chemical study has shown that 
a complete fertilizer rich in nitrogen is required in generous amounts in order 
to produce a continuous strong development of the asparagus plant. The 
phy.slologicai need of water, together with the sandy quality of most asparagus 
soils, indicate that Irrigation would be advantageous, if not necessary, for the 
production of maximum crops. The reserve material stored in autumn in the 
roots was found to be principally sugars. 

“ Destruction of the tops by rust, or their premature removal to be rid of the 
berries, must lessen the amount of sugar which can be stored in the roots. The 
fertilizing constituents which were stored in the roots over winter appeared 
to be nearly, if not quite, sufficient for the full development of the succeeding 
spring crop. There was evidence of a small intake of nitrogen during the crop¬ 
ping season and a pronounced absorption of lime and sulphuric acid. Sul¬ 
phuric acid was found to be equally, if not more, important than phosphoric 
add among the constituents of the asparagus plant. Kevertheless, the;- sulphate 
of lime in the acid phosphate appeared to suffice fully for the needs of tlie-crop.” 

Connecticut Valley onion supply and distribution, A, E. Cance, W. D. 
Machmee, and F, W. Read {MaisacJimetts Stu. Bui. 169 {1916), pp. 
figs. 4CI).-—A study of onion supply and distribution in the Connecticut Valley, 
including introductory considerations relative to onion supply, regions of pro¬ 
duction. and shipping periods in the United States as a vrhole. In part 1 the 
Ocmneeticut Talley onion district is considered with reference to topographic 
features, onion soils, general marketing facilities, general history of onion 
growing in Massachusetts, economics of production, - tenure of land, soils and 
climatic conditions, extent of industry, methods of culture,' seed and sets, 
varieties, weeding, economic factors, harvesting, cost of production, and yields. 

Part 2 discusses in detail, marketing the crop, methods of sale, storage of 
onions, transportation of onions, problems of transportation, and prices of 
onioias. 

As t r«ult of the Investigation the authors present a number of recommenda¬ 
tions suggesting improved methods of harvesting and marketing. 

Boot hardiness of fruit trees Bta, BuL 216 (1917), pp. $6 ).— 

As here briefly summarized the studies of root hardiness being conducted at 
the station have showm thus far that little injury occurs at 21® F. When the 
tanpemture 'falls to 14® the cambium tis.sue is generally injured. Data on the 
iaflueaw of cover crops on the moisture content and temperature of the soil as 
1 factor la root hardiness Indicate that cover crops are chiefly of value in hold- 
lag the snow, which has proved to be the best protection of the root system. 

-' 'Dlwervatioiis on the production of scion roots have have been made on about 
6,iW !iurse.iry trees. It -appears doubtful whether apple trees produce sufficient 
mim rcM>ts, In a nursery at least to support the tree in case the stock roots are 
wlnterWlled. The r^lts thus far accumulated do not accord with the view 
sometimes ncivaDced that winterkilling is largely due to clesfceation of injure^l 
parts. - 
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The cost of producing apples in westem ColoradOy S. M. Thomson" and 
G. H. Miller (U. 8. Dept Agr, But 500 (1917), pp. pis. 2, figs. iO).—TMs is 
the second of a series of bulletins giving information relative to different meth¬ 
ods of orchard management and the cost of apple production in different apple- 
gi-owing districts (E. S. R., 36, p. 443). The present bulletin reports a detailed 
study made in 1914-15 of the current cost factors involved in the maintenance 
of orchards and the handling of the crop on 125 farms in the fruit region of 
Mesa, Delta, and Montrose counties, Colo. 

The total cost of producing apples for the 125 farms represented averaged 
84.4 cts. per bos. Labor cost averaged 39.4 cts. per box and $111.88 per acre. 
Material and fixed costs averaged 45 cts. per box and $127.91 per acre. The 
average yield for the district was 284 boxes per acre. The trees in the orchards 
studied averaged 17 years of age and 74 to the acre. The average total invest¬ 
ment per acre of apple orchard was $751.56. Jonathan was the leading variety, 
with Ben Davis, Rome Beauty, Gano, and Winesap following, each of about 
equal importance. 

With the investigation as a basis the authors make suggestions relative to 
improvements in orchard management practice. 

The cost of producing apples in Hood River Valley, S. M. Thomson and 
G. H. Mixxeb (U. S. Dept Agr. Bui. 518 (1917), pp. 52, pU. figs, ij).—This is 
the third bulletin of the above-noted series and comprises a report of a detailed 
study made in 1915 of the current cost factors involved in the maintenance of 
orchards and the handling of the crop on 54 farms in the Hood River Valley. 

In this region the total cost of apple production for the 54 hearing orchards 
averaged $1.02 per box and $222.83 per acre for orchards under clean cultivation 
and $232.32 per acre under mulch crops. The average cost per box exclusive 
of interest on orchard-land Investment was 66.4 cts. Net labor costs averaged 
38.3 cts, per box. Material and fixed costs constituted 62.5 per cent of the total 
cost The trees In the orchards studied averaged 12 years of age and 72 trees 
to the acre. The average total investment per acre of apple orchard was $990.74; 
the average yield, 222 boxes per acre. The Hood River Valley appears to be 
particularly well adapted to the production of Yellow Newtown and Esopus 
apples, both of which grow to perfection there. Based on results of this study 
suggestions are given relative to local problems of orchard management., 

The mtflched-basin system of irrigated citrus culture and its bearing on 
the control of mottle-leaf, L. J. Briggs, C. A. Jensen, and J. W. McLani 
(17. K Dept Agr. But 499 (1917), pp. SI, pL 1). —^The work carried out by the 
authors in 1914 (B. S. R., 35, p, 754) showed that one-half of the mottling 
of orange leaves in about 120 orange groves investigated was associated wltb 
a low humus content of the soil. Evidence was secured in this work which 
indicated that inadequate irrigation might be responsible In part for the 
development of mottle-leaf. The present paper reports field experiments 
relating to the irrigation of oranges and the use of organic fertilizers in relation 
to mottle-leaf. It deals particularly with a new method of citrus culture, the 
mulched-basin system,” in which low dikes are thrown up so as to form 
large shallow irrigation basins near each tree and each basin is heavily 
mulched 'with alfalfa hay, bean ■ straw, manure, or some other organic material 
In the experiments thus far, conducted the mulched-basin system conserved 
soil moisture better than any other system of soil treatment compared with it 
and none of the basined trees on either light or heavy soils wilted. Under all 
the other 'Cultural methods employed wilting occurred at some period during 
the summer on both light and heavy soils. 

The new leaf growth on the basined trees was less mottled than the new 
leaf growth on the unbasined trees after sufficient time had elapsed for the 
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iiittlclied-basin system to produce response in the tree growth. The new leaves 
ue the hasined trees were larger and darker in color and had a better texture 
tlian those on the iinbasined trees, especially on heavy soil. Likewise, the 
new gro^vth of rootlets was better under the mulch in the basins, and the 
quality of the fruit on the basined trees was superior to that of the unbasineci 
trees. 

The experiments indicate that alfalfa and bean straw are superior to stable 
manure for niulching purposes. In addition to producing a measurable in¬ 
crease in the humus content of the soils, the use of an organic mulch moderates 
the rise in soil temperature during the day and aids in conserving moisture. 

The authors suggest that surface mulching with organic material, especially 
when available in quantities sufficient to cover the entire surface, may in the 
long run prove fully as effective as the use of the mulching material in basins. 
The mulched basin, however, brings about the incorporation of humus more 
quickly than organic mulches with furrow irrigation, and it also appears to 
be the most effective means of using a limited quantity of mulching material. 

In view of the successful results in the experimental tracts the mulched- 
basin system is recommended for experimental consideration by citrus growers 
as compared with other systems in commercial practice. 

The mulch basin system, L. 3, Beiggs, G. A. Jensen, and J. W. McLane 
( 0aL Citrogr., 2 (1917), No. 5, pp. 11,12, fig. 1 ),—summary of the above. 

A humidifier for lemon curing rooms, A. D. Shamel (U. 8. Dept. Agr. Sul. 
494 (1917), pp. 10, figs. 7 ).—This bulletin describes the plan of work used in 
conducting humidity studies in some lemon-curing rooms in southern Galifornia, 
Bummarlzes the results noted In a previous paper (E. S. B., p. 741), and 
describes and illustrates the arrangement and structure of a humidifier invented 
by the author in 1914 for use in maintaining conditions of uniform humidity 
in lemon-curing rooms. 

The humidifier has been successfully used for two seas®ns, both for con¬ 
trolling humidity in lemon-curing rooms and for improving air conditions in 
living rooms in private houses and elsewhere in California. 

Shade trees, characteristics, adaptation, diseases, and care, G. E. Stone 
(Mmsuehmetts Sta. Btd. 170 (1916), pp. 12S-2$4, figs. 110 )^,—^A practical 
treatise covering the various questions relative to shade trees and their, man¬ 
agement and superseding Bulletin 125, previously noted' (B. S. B., 20, p. 0©),,; 
which took up the subject in a g«i'eral way. 

The phases discussed include requirements of shade trees; street and road¬ 
side trees; what shall we plant; rapidity of growth of trees; streets and 
avenues; distance to plant; country roadsides; root characteristics; branching 
characteristics; soil conditions, texture, etc.; soil covers, lawns, macadam, 
etc.; ex'cavations, curbings, and sidewalks; effects of light and shade; trans¬ 
planting ; tree surgery; tree guards; fertilizing trees; diseases of trees; winter 
Injuria; drought; sun scorch and bronzing of leaves; mechanical injuries; 
Injurtous chemical substances; effects of illuminating gas on trees; effects of 
ati»«pheric gases on vegetation; electrical injuries; the spraying of shade' 
trees; valuation of shade trees; court decisions concerning damages to trees; 
and codified shade tree laws of Massachusetts, 1815 , 

yujoigation of ornamental greenhouse plants with hydrocyanic acid gas, 
B. B. SASScm and A. D. Bosoen (V. S. Dept. Agr. Bui 51S {1917}, pp. 20, figs. 
I),—-Practical directions are given for fumigating greenhouse plants with 
hydrocyanic aclil gas, including a discussion of the necessary equipment, method 
of preparing the house and of computing the cubical contents of greenhouses, 
time for tmailgation, chemicals xequired, methods of mixing the chemicals and 
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generating gas, ventilatioii after fumigation, effects of weattier conditions on 
fumigatioii, tlie advisability of a fumigation box, cost of fumigation, and pre¬ 
cautions, Tables are. given showing a large number of ornamentals, including 
a few tropical and subtropical plants, that have been fumigated by the authors 
either in greenhouses or in fumigation boxes. The data given include the 
name of the plant, rate of application, exposure, house temperature, infesta¬ 
tion, and results on both plants and insects. The results are for the most part 
based on the fumigation of commercial houses, under commercial conditions. 

lOEESTEY. 

A forest census of Alabama by geographical divisions, R. M, Haspek 
(Geol. Survey Ala. Monograph 8, Sup. (1916), pp. 208-214, i).—This paper, 

which is supplementary to a previous geographical report on Alabama forests 
(B, S. R., 29, p. T46), has been noted from another source (B. S. R,, 35, p.. 748). 

Thirteenth annual report of the state forester [of Massachusetts], F. W. 
Bane (Ann. Rpt. State Forester Mass., IS (1916), pp. 124, pis. 6). —^TMs is the 
usual annual report relative to the administration and management of the state 
nurseries and forests in Massachusetts, including also accounts of reforestation 
work, private cooperative forestry work, utilization of forest products, and fire 
protection work. Information is also given relative to the present status of the 
chestnut blight and white pine blister rust and the work of suppressing the gipsy 
and brown-tail moths. 

The present and future of Pennsylvanians forests, S. B. Ehjott (Buhois, 
Pern.: The Pemi. Conserv. Assoc., 1916, pp. 28, pis. 6). —^A summary of the past 
and present conditions of Pennsylvania forests, together with measures sug¬ 
gested for their restoration and perpetuation. 

Tree planting on agricultural estates and roads, T, W. Beown (Min. Agr, 
Egypt, Sort. Sect. Leaflet 11 (1917), pp. 65, pis. 8). —In addition to directions 
for planting and growing trees descriptions are given of trees found In Egypt 

The Central Provinces forest manual (Nagpur, India: Govt., 1915, S. ed., pp. 
Xin-4-S51).—A manual on the administration of the state forests In the Cen¬ 
tra! Provinces of India. Part 1 deals with the Indian forest act of 1878 and its 
application. The succeeding parts deal with the organization of the forest 
department, constitution of forests, management and w’orking of the forests, 
and office business. 

27ote on an inquiry by the government of India into the relation hetween 
forests and atmospheric and soil moisture, in India, M. Hnx ( [Indian] Forest 
BA S$ (IBIS), pp. 4L —This paper summarizes the results of inquiries 

conducted throughout the Provinces of India since 1906. 

Such evidence as is available in India points to the conclusion that the 
influence of forests probably tends to increase the rainfall, but not in any 
marked degree. Thus far no satisfactory data have been secured warranting 
any definite conclusion'relative to the influence of forests on the level of the 
underground water table. In most of the Provinces no serious damage to the 
flow of rivers had taken place and no great injury had been done to cultivation 
due to forest denudation. There were several local exceptions to this con- 
elusion in the Punjab, in Bengal, and to a l^s extent in eastern Bengal and 
Assam. 

Seed selection in the cultivation of Hevea brasiliensis, C. Bead'Le and H, P, 
Sotvens {Roy. Bot, Gard. Kew, Bui. Mine. Infmrm., No. 1 (1917), pp. 19-24).— 
In ,this paper the authors outliue a method of procedure for carrying on med 
selection investigations with Para rubber. 
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Ecolog-y of sal (Sliorea robmsta).—Soil aeration and water cultures^ 
B. S. Hole and Ectan Singh {Indim Forest Bee., 5, (ISIS), No. 4 Ipt SJ, pp. 
Sl-lOB, pis. 4). —Fnrtlier experiments relative to the causes of tlie dying out of 
sal seedlings (B. S. R., 36, p. 345) led to tlae conclaslon that infeiior growth in 
hadiy aerated soil is correlated with an accumulation of carbon dioxid or a 
deficiency of oxygen in the soil, and that poor growth is not due to the presence 
of excessive water in itself. See also previous notes (E. S. B., 35^ p. 649 ; 36, 
p. 44). 

Our wattleSy T. C. Wollaston {Melbourne and Sydney: Lothian Booh Pub- 
UsMng Oo„ 11917}, pp. 7$, pis. 12 ).—^Popular descriptive accounts with illustra¬ 
tions of the Australian wattles (Acacia spp.). 

Investigations of the rotting of slash in Arkansas, W. H. Long (U. S. 
Dept. Agr. Bui. 496 (1917), pp. 14 ).—^This bulletin reports an investigation of 
the rapidity with which timber slash or brush rots and of the fungi causing this 
rotting under each of the methods of pulling, piling, and scattering brush. 

When brush is lopped and scattered it rots much more rapidly than when 
either piled or pulled. None of the main fungi concerned in rotting either oak 
or pine slash in Arkansas produce heart rots in living trees. 

Yields from the destructive distillatioii of certain hardwoods, H, R. C. 
Palmee (17. B. Dept Agr. Bui. 508 pp. 8, figs. 2 ).—In continuation of a 

previous report giving the yields from the destructive distillation of a number 
of hardwoods and of material froih different parts of the tree ,(E. S. E., 32, p. 
48) the present bulletin gives the yields for white elm, slippery elm, silver 
maple, green ash, blue ash, yellow ash, chestnut oak, tanbark oak, California 
black oak, Louisiana swamp oak, and eucalyptus. The results are deemed of 
especial interest to the manufacturers of by-products. 

Poles purchased, 1915, A M. McCeeight (U. 8. Dept. Agr. Bui. 519 (1917), 
pp. 4).—A statistical account of the number of poles purchased during 1915 in 
the United States by the telephone and telegraph companies, steam and electric 
railroads, and electric light, heat, and power companies. A total of 4,077,964 
poles was reported as purchased during 1915, an increase of 659,944 over 1911, 
and the largest number reported in any single year. 

Handbook on wood preservation ([Baltimore, Md.}: Amcr. ’WoodrFfeserV'€frs* 
Assoc., 1916, pp. F"f7d).—compilation of facts and figures relative to wood 
preservation. The following subjects are considered: Decay, preparation,' and 
treatment of wood; chronicle of wood preservation; progress in wood preserva¬ 
tion; processes' for preserving wood; wood preservatives; manufacturers of 
wood preservative and wood-preserving equipment; uses and users of preserved 
wood; W'Ood-preserving plants; American Wood-Preservers’ Association; and a 
blMlograpby of wood pr^rvatioa. 

MSEASES OP TMETS. 

' Tmnsnission of diseases by seeds, L, BLAsiNOHEic (Assoc. Franc. Avmc. 
8 ei.i Cmmpi. Mend., 45 (1914), pp* 470-478. fig. 1 ).—The author, concluding a 
discussion of Investigations and observations on the transmission of plant 
and their reappearance, states that there probably exist different varie¬ 
ties of 'Alt&cu rmem as regards the period of sporulation of Puceinia parasitic 
thereom The facts are emphasized that the more obvious stages of disease 
ftn^ ire not iie«Msarily those in w^hleh the disease is transmitted (citing the 
mm of t mycoplasmtc stage or one in which seerls, though infected, do not r'eveal 
" that fact to the eye), and'that theduration of the stages of latency or of activity 
CteO'Wi«ige of which is neeeamry to the control of disease) 'is dominated largely 
by externa! c»ndltlom It ,!s thought that the apparent formation of resistant 
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strains may be tlie result of tbe loss of the parasite, giving rise to varieties 
by a process analogous to regressive mutation, or It may result from tbe infiueBce 
of proionged or severe climatic factors, the parasite In sneli cases being simply 
latent during successive generations. 

CLemotropic reactions in Bhizopiis nigricans, A. H, Osaves (Mem, W. 7. 
Bot. Qard.^ 6 il916)i pp. 32B-SS1; Bot Gass., 62 {1916)^ 5, pp, 331-369^ figs. 

4 ).—study of several fungi, mainly R. nigricans, has demonstrateci a negative 
diemotropism of the fungi toward their own metabolic products. A mucli 
weaker positive chemotropism toward such substances as cane sugar and glucose 
was noted. This positive response is better in case of turnip juice and may in 
genera! be better in plant juices. The facts as noted suggest that the distribu¬ 
tion of a parasitic fungus in a idant may he due more to negative chemotroplsm 
ill regard to its own staling products than to positive chemotropic stimulation. 

Discovery of internal telia produced by a species of Cronartium, It. H. 
Colley {U. 8. Dept. Agr., Jour. Agr, Research, 8 (1917), A"o. 9, pp. 329-332. pi. 
1 ). —^The author reports the production of internal telia by 0. ribieola in the 
petioles of leaves of species of Ribes. Internal rust sort, four types of which 
have been found developing in the host plant tissue, are regarded as rattier 
common teratological phenomena. 

Discussion of certain plant diseases, J. T. Baeeett (Proc. Fruit Qroimfs'' 
Cmvv. €aL, 4"^ (1915), pp. 216-222). —^The participants in this discussion^dealt 
with prune rust (Puednia prnni), two epidemics of which have occurred in 
southern California in the last two years; apricot scab or black spot, which was 
serious in at least tw'o sections during the previous year; shot hole, easily 
confused with scab, but readily controlled with Bordeaux mixture; and brown 
rot, which is now under investigation. 

Report of the department of plant pathology, M. T. Cook et al. {Nem 
Jerseg Bias. Bpt. 1915, pp. S65S74). —In these pages a report Is given of the 
activities of the department in 1915, with a list of the common diseases observed 
during that time, 

[Investigations on plant diseases] {Wiscmisin Bta. Bui. 275 (1917), pp. 
35-4^f ^)-—Progress accounts are given of investigations of various plant 

diseases carried on at the station. 

In continuation of the work on tobacco diseases, J. Johnson Is reported to 
have carried on studies of inheritance in crosses between resistant and sus* 
ceptible varieties of tobacco and also of the distribution of the causa! organism' 
of tobacco root rot (TMelaria Ms-ieola). In the latter Investigation, he Is said 
to have, found 66 new hosts for this fungus. 

In studies of inheritance of disease resistance in plants, W. H. Tisdale is 
investigating wilt resistance in flax and also strains of cabbage resistant to 
yellows. Resistance to wilt is considered a dominant characteristic in flax, 
while in case of cabbage resistant to yellows, a greater degree of variability In 
first generation seed wms observed than in case of flax resistant to wilt. 

A brief account is given of a bacterial disease of barley, a preliminary note 
of which has already been given (E. S. R., 35, p. 845). 

For the control of barley diseases through seed disinfection, A, 6. Johnson 
" reports the successful use of formaldehyde for all of the three important barley 
diseases, stripe, loose smut, and covered smut, a preliminary account of his in¬ 
vestigations having been previously noted (E. B. R., 36, p. 247). In general 
practice, he recommends controlling the stripe disease by soaking seed for two 
or three hours in 1 pint of formaldehyde to 20 gal. of water. 

The work of G. W. Keitt on the control of cherry leaf spot Is briefly outlined, 
^attention being' called tO' the successful use of Bordeaux mixture or lime- 
sulphur against this disease (E. S. R., 36, p. 149). 
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[Plant diseases in Britist Guiana], C, K. Bancroft {Bpt, Dept, Scl ciiid 
Agr, Brit, Cfuiam, 19U-1S, App, g, p. IS),—In the anniiai report on scieotilic 
IttYestigations in the botanic gardens during 1914-15, the author states that the 
principal diseases affecting imported sugar cane during the year were the leaf 
spot (Leptasphwria saecMri) and leaf sheath spot Cercospora vaginw). Other 
cane diseases mentioned are the root, or dry disease {Marmmim smchari) and 
two rind diseases caused respectively by Trtchosphwria aacchari and Melamo- 
ninm mccMri, 

Coconut bud rot, apparently associated with defective drainage or other ad¬ 
verse soil conditions, continued to be prevalent in some localities. Witches’ 
broom disease of cacao has proved to be amenable to treatment by pruning and 
spraying. 

Two new root diseases appeared on one lime plantation, due respectively to 
Fo»et aemitoatm and Hymemchmte noxia. Citrus knot was reported from the 
same plantation. The causation has not been determined, though it may be due 
to attacks of bird vine (Lormthm theohromm). 

Coffee anthracnose (CoUetotrichum sp.) was largely controlled by repeated 
spraying with Bordeaux mixture and the destruction of affected leaves and 
fruits. 

The leaf disease of Para rubber mentioned in the report of the previous year 
(E., S. it., 34, p. 442) has done considerable damage. 

Blast of rice,, due to Mrkmlaria oryzm, is recorded for the first time, but it is 
probably not yet widely prevalent 

[Plant diseases in Tasmania], H. M. Nichoixs {Agr, and Stock Dept, Tm- 
fmnia, Bpt, 1915--1B, pp. 18-20), —^The annual report of the government micro¬ 
biologist besides mentioning some insect p^ts of plants, gives a brief account of 
Armillaria mellea, causing damage to young apple orchards and apparently 
benefited by the use of potassium permanganate, picric acid, and iron sulphate 
on the roots. A Septoglceum, supposed to cause a disease of field peas; Fma-^ 
Hum oxpsporuni, causing wilt disease of potato; Irish blight in some sections; 
a Pusarium causing leaf wilt and the speedy death of young fruit trees, par¬ 
ticularly apple; Vaiaa prmmtri and V, ambiens, usually on apple trees 
Mlled by Fusarlum; and mildew of cereals grmnmis) are also' noted. 

Experiments for the prevention of brown fieck. of potatoes are still in progress. 

A physiological study of two strains of Eusarinm in their causal relation 
tO' tuber rot and wilt of potato, G. K, K. Link (Nebraska St a. Research Mul, 
9 il$m. PP- S-45, figs. IS; Bot, Qaz„ 62 (1916), No, S, pp, 169-209, figs. IS),— 
Aa investigation was made of two species of Fusariuin occurring on the potato 
to determine whether there is a sharp biological contrast between the species, 
as claimed by Wollenw^er (B. S. B., 29, pu 444), and if so, to what physiological 
basis this contrast Is to, be' attributed. As a result of his studies, the author 
concludes that there is not so sharp a contrast as would be expected from the 
paper died. 

A detailed account Is given of the ecology and physiology of the organisms 
tuber rot and wilt of potato, and it Is reported that F. tuberiromm 
CM. S. p. 47) and F. trichotkechides (E. S. R., 27, p. €50) are identical. 

Studies of this ^cles and F, oxgsporum show'ecl that both can produce tuber 
mt ami wttt of the potato plant Wilt is induced by the destruction of the root 
and by clogging the xylem elements in, the stem. In mild cases it is 
dM»cterl»d by discoloration, curling and rolling of the leaves, production of 
t»l»l inters, etc. Under field and storage conditions F, oxgsporum is probably 
wire r^W’HsIble tm wilt than is F, iHdhomecMdm, while the latter is more 
ri^OHaiMe for tul>« rotting. The biological characters of the 'different species 
tredcsrfwi at '' 



ItlTl 


DISEASES OF PLANTS* 


847 


On tlie part played by tbe seed in tlie dissemination of potato diseases and 
on tlie advantag*es of disinfecting witb corrosive snbllmatej H. M, Quaw- 
jm iMe£ed. Rijks Moogere Land^ Tnin m SmehbmwsciL IWagemngmJf 9 
(1916), Wg, 2-4, pp. 94-126, pi I ).—^This is tbe second contribution to a mono 
grapb on potato disease in Holland (E. S. R., 29, p. 347). Tlie quarantine meas¬ 
ures employed in tlie United States are said to have made it necessary to study 
closely tbe so-called scab disuses from tbe standpoint of tbeir distribution and 
control in Holland. 

Common scab (Actimwipces smbies) Is said to be present in many parts oi 
that country, tbe fnngns being visible for only a little while just after digging 
as a gray film on the scab spots. In cases where spraying with Bordeaux niix- 
tiare has retarded the ripening process, the scab spots are deeper and more 
nunieroiis than when the potatoes are ripened and dug earlier. Powdery scab 
(Spmigospora subterranea) , though not so widely distributed, Is present in many 
parts of the Netherlands. The canker form is not known in that couiitry. 
Sppocfmm mUni {RJmoctmia eolani) is very common on the tubers, by which 
It can be transmitted. 

Experiments were made testing the protective value for each phase of scab 
of a 1:1,500 corrosive sublimate solution on low clay land not infected, on high 
sandy soE infected with A. scabies and i2. solani, and a peaty soil infected with 
all three diseases, the tabulated results showing the yield of infected or sound 
tubers and the increase in market value by treatment. It is thought that a 
1:1,000 corrosive sublimate solution is preferable (see also below). 

On the nature, mode of dissemination., and control of pliloem. necrosis (leaf 
roll) and related diseases, H, M. Qxtawjeb, H. A. A. VAy deb Lek, and J . O. 
Botjes {Meded. Rijk-s Eoogere Land, Tuin m Bosehbouwsek. IWugmiingen}, 
m (1916), pp, 1-162, pis. 12; abs. -m Gard. Citron., 6. ser., 60 (191$), No. 1550, 
p. 124). is the third contribution of the series noted above. It deals with 
the external and the histological features, and the pseudo-hereditary character 
of leaf roll and with metabolism in the plants affected therewith, the causa¬ 
tion, communicability, external influences, prevention, and'notes on diseases 
related to or comparable with leaf roll of potato or other plants, such as potato 
mosaic and curly dwarf, yellow stripe and sereh of sugar cane, leaf curl of 
peanut (AracMs Mgpogwa), curly top and mosaic of sugar beet, and cases of 
infectious chlorosis in various plants. 

The phlbem in affected plants shows characteristic changes, which are de¬ 
scribed and which are summed up in the term necrosis. Apparently it is trai^- 
mitted by the mother tubers, by grafting sound on affected plants, and vice 
verm, and it passes into the sod, which remains capable of infecting potato 
plants for at least two years. Tarieties differ in suceptibillty. The infecting 
organism has not yet been discovered and may be ultramicroscopic. The 
Is apparently not due primarily to the condition of the plant. 

Beport of potato spraying experiments for 1915, H. C. Lint (Wem Jersef 
Etm. Mpt.ABlS, pp. S81-S94f ph 1), —^Results of cooperative experiments with 
various fungicides and insecticides for the control of potato diseases and insect 
pmts are given which show that Bordeaux mixture applied to an early crop of 
potatoes' Increases the yield. Basing Ms conclusions on three years' experiments, 
the author considers that climatic conditions play an important rdle in deciding 
to what' extent the benefits from Bordeaux mixture will be realized. Both 
homemade and commercial preparations of Bordeaux mixture were found to 
prolong the life of the vines and to give an average increase of about 45 bu. 
per acre when applied to second crop potatoes. Early blight is said to have 
been very prevalent in the plats of the second crop experiment, and it is prob¬ 
able that the control of tMs disease may aecomnt for much of the increase in 
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yield due to Bordeaux spraying. Bordeaux mixture gave the best control of 
ilea beetles of any of tlie mixtures applied. Sulphur dust mixtures were some¬ 
what beneficial, but tiielr effectiveness as compared with Bordeaux mixture has 
not been definitely established. The state of cultivation and the fertility of the 
field are considered to have an intimate relation to the benefit to be derived 
from spraying. 

Beport of potato scab experiments, 1915, H. 0, Lint (New Jersey Btm, Rpt, 
1915, pp. SI5-581, fig. i).—In continuation of previous accounts of the use of 
sulphur for the prevention of potato scab (B. S. B., 34, p. 155), the author 
gives the results of further tests to determine the value of sulphur In connec¬ 
tion with the control of this disease. 

Experiments carried on in a number of localities indicate that in some cases 
broadcasting the sulphur is more effective than mixing It with fertilizers. In 
one instance the mixture of sulphur with fertilizers caused considerable injury 
to the tubers. In another experiment an increased yield was obtained where 
sulphur w'as employed. Sulphur was again found to be more effective in com¬ 
bination with potassium clilorid than with potassium sulphate and with acid 
phosphate than with steamed bone. 

In connection with seed treatment with formaldehyde and corrosive subli¬ 
mate, sulphur was found more effective in controlling scab when used, with 
treated than with nontreated seed. A study of the effect of sulphur applica¬ 
tions on succeeding crops showed that no permanent injury to hay crops re¬ 
sulted, and a beneficial effect wras observed on potato crops grown on the same 
land. Two successive applications of 300 lbs. appear to be more effective than 
one of 600 lbs., and as effective as one of 600 lbs. followed by 300' lbs. 

Physiological studies of Bacillus radicicola of soy bean (Soja max) and of 
factors influencing' nodule production, J. K. Wilson (New Yorh Cornell Sta. 
Bui 386 '(1917), pp. —^The experiments described in this bul¬ 

letin were undertaken to study the physiology of the causal organism of nodule 
formation on soy beans and the factors influencing nodule development, the 
work being carried on in the greenhouse and laboratory. The data obtained are 
considered to apply to this organism only, although in many respects they agree 
with those obtained by other investigators working with other strains of, J3. 
radidcola. 

It was found that nodule formation can be checked or stimulated depending 
on the presence or absence of certain salts and the amount of moisture' present. 
Among the compounds found to stimulate nodule formation are the cMorids, 
■phosphates, calcium-containing compounds, and certain organic carbon-contain¬ 
ing compounds, while nitrates, ammonia-containing or ammonia-produelng com¬ 
pounds,'and sulphates reduced nodule production. In the experiments, an in¬ 
crease in moisture content from 35 to 45 per cent more than doubled the pro¬ 
duction of nodules, while with an increase from 45 to 55 per cent, It was nearly 
ilomWal. The composition of the soil solution is considered an important factor 
to controlling nodule production. 

It' is thought that the failure of pure culture work may possibly be explained 
by the application as fertilizers of inhibiting substances. 

A bibliography is appended. 

A aqmsh disease caused by Choanephora cucurbitarum, F. A. Woli’ fU. B. 
Bepl Afn, Jmr. Ayr. Research, 8 (1917), Wo. 9, pp. S19-S2S, pis. S).—-In'an 
'fcvesfclgation carrieti on at the North Carolina Experiment Station, the author 
found sttnuiier squashes attacked by' a phycomyeetoiis fungus, C. eumrUtarmn. 
■A study has been made of the development of the disease and the morphology 
■of the causal organism, the r«u!ts of which are given in some detail, ' 
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Tbe organisiH was founil parasitic on siiiamer squashes, causing a bllglit of 
the towers and a rot of the fruits. The disease has been the cause of very 
considerable losses. The infection of the fruit Is said to occur for the most 
part by the passage of the fungus from the fading corolla to the voiing squash. 
In addition, it is believed that various species of bees and striped and spotted 
cueumher beetles play some part in disseminating the disease. Tlie fungus lias 
also been found on the flowers of cucumber, althea, ohra, cotton, and other 
malvaceous plants. 

Arsenical injury bark of fruit trees, D. B. Swi^'gle and H. E. 

Mobeis (Dh B. Dept, A§r„ Jour. Agr. Research, 8 (i9i7), Jo. 8 , pp. 283 - 818 ^ pis. 
5).—The authors report a series of investigations carried on at tiie Montana 
Experiment Station to determine the possibility of arsenical injury to spraj-ed 
fruit trees and the conditions under which injury would occur. Trees were 
treated with a number of arsenical compounds, the application being made to 
branches of various sizes, trunks, crowns, and roots. 

As a result of their investigations, the authors claim to have established con¬ 
clusively that arsenical compounds used as Insecticides can be made to injure 
the crowns of trees under conditions very similar to those that result from some 
orchard practices. It was found that the periderm on the smooth bark of apple 
trees is practically impervious to arsenical solutions, but that such solutions 
may be admitted through wounds, lenticels, or latent buds, in which case more 
or less injury will follow. As the trees become older and the bark rougher the 
cracks made in its production will admit arsenical solutions to the inner tis¬ 
sues, which will be injured. Roots and branches of equal size and with similar 
bark are about equally susceptible to arsenical injury. If ttie injury is rapid, 
very definite longitudinal streaks wdll be produced in the bark and sapwoocl, 
but if the injury is slow, the streaking is not so evident. Paint applied to fresh 
wounds offers a partial but not complete protection. The injury caused by 
arsenical compounds is not necessarily due to impurities they may contain. 

Diseases of deciduous fruit trees, R. E. Smith (Proe. Fruit Groicera" Com, 
Oat, 47 (1915), pp. 25t-26B). —^This Includes a discussion of gummosis as an 
expression of injury, of bad cultural conditions, or of various causes more or 
l^s unfavorable to the health of the tree. It also deals with pear blight and 
its variability and control by vigilance and careful early pruning. 

Teach yellows and little peach at Vineland, M. A, Blake and C. H. Con- 
Koss {New Jersey Bias. Rpt. 1915^ pp. 51-53, pU. 2).—A report is given of ob¬ 
servations regarding peach yellows and little peach on the peach orchards estab¬ 
lished at Vineland (E. S. R., 20, p. 1037), one having been planted in 1907, an¬ 
other In 1908, and a third in 1912. From the different orchards, 5.5, 11,8, and 
0.8 per cent of the trees, respectively, have been killed by the diseases in ques¬ 
tion. No varietal difference as to susceptibility to these diseases has been 
noted. The authors recommend that trees be removed as soon as symptoms of 
either disease appear. In the experimental orchards no tree planted in a posi¬ 
tion from which a diseased tree had been removed failed to grow and no re¬ 
planted tree has become diseased. 

Tluia pockets, B. RabatiS; (Vie Agr. et Rnrale, $ (1916), Wo. 22, pp. SSS-S91, 
fim. 7).—Briefly discussing plum pockets caused by Exoaseus jmmi the author 
recoiniiieiads the removal and destruction of all diseased fruits, and the disin¬ 
fection of the tree in January with a solution containing 10 per cent of iron 
sulphate and 2 per cent of copper sulphate, repeating the disitifeetlon after 
blooming occurs. 

' IMtle leaf of the vine, P. T, Bioletti and E. Bonket (U. S. Bept. Agr., Jour. 
Agr. Research, 8 (1917), Wo, 10, pp, S81-S98, pis. 4, figs. 2},—In a coDtributlon 
from the California Experiment Station the authors describe a disease of 



860 


EXPEBIHEXT STATION BECOBO. 


|¥oL 39 


tlie vine variously known as little leal curly leaf, and yellow leaf. Tkis dis¬ 
ease is known to liave been present in California for a number of years, 
altlioiigli no printed reference to it has been found that points clearly to its 
occiiri'ence before 1900. At the present time, it is said to attack vines in 
various regions from the borders of Sacramento and San Joaquin Counties to 
the southerly end of the San Joaquin Valley. In seriousness it is to he com¬ 
pared With OMIum and phylloxera. 

Affected vines show small, yellowish leaves, short Jointed canes, and in severe 
cases, dead spots on the leaves and gummy secretions in the conducting tissues 
of the arms and tranks. In severe cases the vines die after a few years. No 
parasite has been found connected with the disease, and all the evidence seems 
to show that it Is not infectious. The trouble is believed to be associated with 
local conditions of soil, water, and temperature. No effective method of treat¬ 
ment has been demonstrated, although the application of gypsum to the soil 
is said to have given promising results. 

Control of Oiditim or vine mildew, P. T. Bioletti (Proe. Fmit Growen' 
Com. €atj 4^^ (1915), pp. 147-154 ).—^TMs is a paper by the author with the 
discussion thereon. 

It is stated that during 1915 attachis of OMium have been exceptionally 
widespread and destructive. The damage was particularly intense in the 
interior and in regions where it is usually mild or unknown, rather than in 
those sections where It is always pre^nh The unusual severity this year is 
ascribed to weather condittons. Finely powdered sulphur, applied while the 
leaves are dry, is recommended. Winter treatments are believed to be In¬ 
effective, 

The spraying of yellow pineapple plants on manganese soils wildi iron 
sulphate solutions, M. O, Johnson {Hawaii Sta, Press Bui, 51 (1916), pp. 11, 
jf##. I).—^The yellowing of pineapples on the black manganese soils of the 
teland of Oahu is said to present a serious problem. Previous work of the 
station (E. S. B., 27, p. 129) had shown that this yellowing is correlated with 
the presence of abnormally large quantities of manganese In the soils. 

The author gives an account of experiments for the control of the pineapple 
yellows by spraying the plants with an 8 per cent solution of iron sulphate. 
This can be done at a cost for each application of approximately' 60 cts, per 
acre* In a held trial, the rows jsprayed with the iron’'sulphate solution produced 
more than double the weight of fruit produced by the check rows, while a still 
greater increase was noted in the proportion of first-grade fruits. 

As a result of his investigations, the author recommends spraying plants 
with the solution described above when there are any indications of yellowing, 
repmttng the spraying often enough to keep the plants in a green and healthy 
wndition. 

Citrus eanker investigatioiis at the Singalong Experimeiit Station, E. D. 
Bomyiamm (PMIippme Apr, Rev. lEnglish Ed.], 9 (191$), M. % pp. 1S5-1S5 ).— 
Bordeaux mixture having failed to control citrus canker on badly infected 
mrnmrj stock of C. mitm, V. mMUs, and G. auranthwi in 1915, tests were 
made with 1 imrt 38 per cent formaldehyde in 120 parts of water, and later 
wl'tls a 1: IIXI solution applied to the plants and a)ll, combined with the removal 
of the infected leaves and severe pruning. The disease was checked and a 
healthy growth resulted, subsequent outbreaks of the disease being attributed 
to the release of iafectlDg material by the turning of the soil. The outbreaks 
were readfiy controlled by the use of the same treatment, no new Infections 
Mug apimrent. at the time of the report. 

'Further tests with formalin i^rays are being made at both the Singalong 
pie liamao stationa. 
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Wotes on tie citrus canker, F. J. Wesxee {PkilippMe Agr» Rev. lEnglufi 
9 {19M), No. pp. 155-151 ).— ^It is stated tlat the author first saw citrus 
canker in the Piilllppines in 1912 at the Lamao Station, but that he then con¬ 
sidered it a virulent form of scab. Though present ever since that time, it 
eansed no serious trouble until after the rainj season of 1914, An account is 
giTen of the localities in w’hich it has been noted. What is thought to be 
citrus canker has been discovered on 22 sx>ecies or varieties of Citrus in the 
Philippines as here listed. 0. noMUs, C. nobilu papiUariSj 0. and C. web- 
berii Montana appear to be practically immune, C. aurantium and <J. decmmnm 
very variable, and a few named are particularly susceptible to citrus canker. 
The disease is generally most destructive when the plants are less than a 
meter in height. 

In 1915, the disease was noted in eastern and western Java and in Singa¬ 
pore. This fact, its occurrence in the Philippines on some of the most primi¬ 
tive Citrus forms, as well as on the native taboc, and its prevalence in China 
and Japan suggest that the citrus canker may be widespread in Malaysia and 
perhaps in Indian and Ceylon. 

Diseases of the lime tree, J. B. Haisrison, 0. K. Bancsoft, and O. B. Bodkih 
(Jour. Bd. Afff. Brit, Guiana, B (1916), No, S, pp. 122-lM ),—In this report, 
which deals also with insect pests of limes, mention is made of leaf yellowing, 
ascribed tO' soil conditions; staghead, due to constant winds; citrus knot, 
usually associated here with Lormthus iheohromm; gummosis, connected with 
adverse soil conditions; withertip, leaf spot, or anthracnose, caused by Coh 
ietotriefmm glmosparioides; sooty mold, consisting of the nonparasitic but in¬ 
jurious Capnodium citricolum; a root invasion by Fames s&ndtoetm; a brown 
root disease, caused by EpmemcJicete noxia; lichens on trunks and leaves; 
and bird vine {L, iheobrome^), 

A Phoma disease of lavender, W. B. Bmerlet (Bop, Bot. Gard, EeWf But, 
MUc, Inform,, No, 5 {IBM), pp, IIS-ISI, pU, 2, figs, B ),— A serious disease of 
lAvanduIa, apparently confined to this genus, is due to F, lavanduke, which is 
here, supposedly for the first time, recorded for England, with an accxjunt of 
a study made by the author on the characters and habits of the causal organism. 
The myeelium ramifies throughout the tissues of the host, causing collapse of 
the cortex and phloem groups, the hyphse passing from cell to cell through the 
abundant pits in the cell walls. The pycnidia form below the epidermis which 
is thus lifted from the cortex. Ghlainydospores are occasionally formed, but 
conidia have not been known td^ccur in the normal life cycle 

!iaie extension of Marsonia rosse on rose bushes, J. Chefflot (As^oc. Franc, 
Amm, Bm,, Gompt, Bend,, 4$ (1914), pp. 4^d-“428).— It Is stated that M, rom, 
formerly confining its attacks to the foliage, may, in case of certain varieties, 
extend itself to all the aeiia! portions of the plant 

Boesleria pallida, Jessie S. Bayliss-Eliuott and W. B. Gbo?» (Ann, Bot, 
ILmdmJ, S§ (1916), No, 119, pp. 4d7-4i4 11 ).—The authors have made 

a study of a fungus growing on the roots of a willow w^hich had died at the 
end of the autumn, 1915, after passing through a period of gradual exhaustion. 
The fungus supposed to be the cause of the trouble and at first thought to be 
Filacre petersii was carefully studied in co-nnectioii with others supposedly re¬ 
lated thereto. 

It is stated that the fungus in question proved, to be JS* paUida, which is de¬ 
scribed, as existing d^riptions are considered to require important modifica¬ 
tions. It is thought that Hlacre Is probably a conidlal stage of species of 
EoeBleria {B, pUa&iformis being only a slender form of R, palUda and F, 
petersU being Identical with P, faginea). These species of Fllacre are con- 
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idiopliorous* not bnsldiopliorous, and are not connected witli tlie Anricnlarleas 
or tlie Tremelliiieie. 

[Hevea dietiack in Sninatra], J. G. O. Veiens (Ifedecf. Adv, Alg, Ven Buh- 
her planters Oostkust Sumatra, Xo. 2 (1915), pp. 19-21; ahs. in Intermix Imt. 
Affr, [Rome}, lio. Bui, Agr. Intel, ajid Plant Diseases, S (1915), Na. 12, pp, 
1706, 17G7). —^Tiie serious diseases of Hevea in Sumatra are said to be tiiose 
fine to Fomes semltostm, Plujtophthora faheri, Corticium saimonmolor, Hij~ 
menochwte noinia, and Thyridaria tarda (Botryodiplodia theohromw), Tlie 
last named fnngiis is the cause of a dieback which Is described. The trees 
may recover If the weather is dry and favorable, but attack on the trunk is 
liable to be followed by the death of the tree and the spread of the disease to 
neighboring trees. The disease is said to be controllable by spreading tar on 
the infected six^ts and, as soon as this is dry, cutting oot and burning the 
tarred' spots. 

ECONOMIC ZOOIOGY—EHT0M0I0§Y. 

A Mstory of British mammals, G. E. H. Barrett-Hamilton and M, A. G. 
Hihtox {Lfjfidm: Gurney d Jackson, 1916, voL 2, pt, 19, pp. 601-648, pis. 2, figs. 
4).—^This continiiation of the MaiidiE (E. S. R., 35, p. 656) deals with the genus 
Epimys, Snciiiding the tree or roof rat (E, rattus frugii’orus) and the brown or 
common rat (E, mrregiem); and the genus Mus, incinding the house mouse 
CIJ. museuitts). 

Gopher destruction, J. H, Grisdale (Canada Expt, Farms Bui. $1, 2, ser. 
(1916)j pp. 8 , figs. —^This describes methods of combating gophers, which 
are among the worst enemies of the farmer on 'the prairies in the Provinces 
of Manitoba, Saskatchewarn and Alberta. 

The control of voles in Italy, A. Sflendobe (Atti R. Aecad. Lhwei, Rend, 
€L Sch Fis., Mat. e Nat, 5. ser., 2S (1916), H, Nos, i, pp, 46-49; 6, Pf. 218-224; 
12, pp. 516-52!; abs, in Nature ILondon}. 98 (1918), Jo. 2461, p, S$8}, — This 
Is a report of work Ciirrled out at the entomological laboratory of the Enl- 
versitj of Rome with a view to finding some satisfactory method of con¬ 
trolling voles {Pilgmys sml), an outbreak of w^hlch in the Province of Poggia 
in Apulia during the summer resulted In an almost entire destruetion of the 
grain crop. 

A spoiitfiiieous cmtlireak of a disease among voles sent the author for study 
rc^sulted in the death of a number en route, while the remainder died a few* days 
after their arrival In Rome. In all of these vo^s a coceobaclllus was present in 
the blood, the internal organs, and the lymphatic glands. There was a re¬ 
markably high mortality among voles in the vicinity of Gerignola. The epi¬ 
zootic, which spread extensively, presented the features of a septicemia, the 
Internal organs being congested, especially the spleen and liver, which were 
always enlarged. A comparison of the coecobacillus with Badllm tgphi murium 
and the typlii-coii group shows it to represent a new species which he de- 
sciites as Bacterium pitgmgsi. 

Voles obtalneil frcmi a Im^allty where the epizootic was not known to occur 
died in less than 24 hours after subcutaneous inoculation with an emulsion of 
the sp'leeii or liver of an Infected vole, while others fed with infected material 
fli«l la tliree or four clays. When dead or infected voles were placed among 
'healthy ones, the latter developed the disease in a few days, and it was also 
patliogenlc for miee, rats, and rabbits. 

The organ ism was isolated from the intestine of fleas found on an infected 
vole, and 'tlie lDj«tion into a healthy vole of the intestinal contents of three 
sucli'fieas resulted in Its death in less than 24 hours. Another healthy vole 
placed in a vessel mdth three vole fleas died' three days later. Both vote were 
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found to esliibit the usual congestion of the interna! organs and to contain t!ie 
coccobacilliis. The author considers the experiments to confirm his previous 
siispielon that the fleas serve as the natural method of transniission. He rec“ 
ommends that voles infected by inoculation be distributed in the areas invaded 
by voles, where the epizootic has not yet appeared, so that the disease will be 
propagated by fleas and eontinnaily extend until the areas are freed from the 
rodents. 

Bestnictxon of oysters by crabs, J. Nelson (Neic? Jersey Stm, Rpt MIS, 
pp. 249-2^1} ‘—Observations have led to the conclusion that crabs are a source 
of destruction of oysters, though it is possible that some otlier enemy destroys 
the oyster and that the crab cleans out the dead meat Observations extend¬ 
ing over many months have failed to show that living water fleas, snail larvie, 
worm larvas, etc., swallow oyster fry. One very abundant copepod, thought to 
be a species of Calanus, is, however, suspected of feeding on oyster fry. 

Insect enemies, G. A. Ealand {London: Grant Eiehards Ltd., 1918, pp. 
Xin’^22S, pis. 2^).—In this work the author enumerates the life histories and 
destructive habits of a number of important British injurious insects, and 
gives descriptions enabling them to be recognized and methods by means of 
which they may be held in check. 

Mushroom pests and how to control them, C. H. Popenge (U. 8, Dept Agr,, 
Farmers' Bui. 789 {1917h PP> 78, figs. 7). —A revision of Bureau of Entomology 
Circular 155, previously noted (E. S. R., 27, p. 657). 

Pests of sugar cane in British Guiana, J. C. Hutson Weics IBarha- 

dosj, 15 (1918), Nos. $82, pp. 410, 411; $8$, pp. 426^ 427). —This is a review^ of 
the reports by H, W. B. Moore on the insect pests for the years 1914 and 1915, 
which relate entirely to the enemies of sugar cane in British Guiana and their 
control. 

General report on insect pests for the year 1915, H. W. B. Moose {Detne* 
ram, Brit. Guiana: The Argosp Co., Ltd. 11916}, pp. 8). —Noted above. 

Some new or little-known enemies of fruit trees, N. A. Kemnee {Meddel. 
Centralamt. Forsoksv. Jordbruksomrddet, No. 133 (1916), pp. 21, figs. M; K. 
Landtbr. Akad. Smdl. och Tidskr., 55 {1916}, No. 5, pp. 4M-429, figs. 12; ahs. in 
Mev. Appl. Ent, 8er. A, 4 {1916}, No. 8, p. S54). —^TMs par^r deals particularly 
with the shot hole borer, Magdalis pruni {rufimmis) which occurs in com¬ 
pany wdth the shot hole borer, and Anobium rufipes, which is attacked by a 
braconkl (ffeeabolm sulcatus). A key to the insects attacking the branches 
and trunks of fruit trees, according to the nature of the injury, is appended to 
the paper, as is a list of 37 references to the literature. 

Insects injurious to pine and fir trees in Sweden, I. TsagIsdh {Bkogsuirds- 
for. Tidskr., 13 {1915}, No. 11, pp. 813-874, figs. 49; abs. in Internat, Imt. Agr. 
IRomeJ, Internat. Rev. 8c4. and Bract. Agr., 7 (1918), No. 3, pp. 464f 465). — ^Aa 
account of the Microlepidoptera injurious to pine and fir trees in Sweden, with 
a list of references to the literature. 

Measures for avoidance and extermination of files, mosquitoes, lice, and 
other vermin, H, Maxwell-Lefboy (Calcutta and Simla: Thacker, Spink £ 
Co., IBM, 2. ed., pp. 17, figs. 5). —This second edition of the paper' first issued in 
1915 gives simple instructions for avoiding the attacks of disease-carrying in¬ 
sects and for their extermination. It includes new methods devised during the 
latter half of 1915 and used by the army In Prance and the Mediterranean 
region, together' with information especially applicable to India. 

;Tw€iity-iimtli report of the state entomologist on the noxious and bene¬ 
ficial insects of the State of Illinois, S. A. Fokbes (Mpt Biate Mmt. Ul, 29 
(MM), pp. IX+M7, pi 1, figs. 24)•—This report consists of a number of papers 
all 'Of which, with the exception of one, On the Life History of the Codling 
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Moa, by S» A. Forbes and P. A. Oiean (pp. 1-21), are by tlie aiitlior and have 
been previoasiy noted, namely, A General Survey of the Mayheetles (Phyllo- 
phaga) of Illinois (pp. 23-05) (E. S. K., 35, p. 158) ; The Influence of Trees 
aiici Crops on Injury by White Grubs (pp. 66-70) (B. S. R., 35, p. 159); and 
The CTiincii Bug Outbreak of 1910 to 1915 (pp. 71-127) (E. S, E., ^6, p. 153). 

The paper relating to the codling moth gives the main practical results of 
work in 1915 in addition to the information given in the paper previously 
noted (E. S. E., 34, p. 251). The data obtained concerning both insects and 
weather have been brought together in two diagrams. There were found to be 
two complete generations of the codling moth in both central and southern 
Illinois during 1915, and a small or partial third generation at Oiney and 
farther south. 

It is found that the temperature of the season has very much to do with the 
rate at which the successive changes go on, the time at which the different 
generations make their appearance, reach their largest numbers and dis¬ 
appear, and with the size and importance of the last or third generation of the 
year. It is painted out that 1914, -when a total failure to control the pest re¬ 
sulted in some orchards notwithstanding the fact that sprays had been applied 
six, and in some cases seven times, was a very different year from 1915 through¬ 
out southern Illinois, not only in respect to temperature and other weather con¬ 
ditions but also in the number and importance of the last generation of the 
codling moth. 

The authors are convinced that the successful timing of spraying operations 
to the life history of the, insect so that effective poisons may be on the apples 
when they are most needed and will be most destructive to the young apple 
worms requires, a careful and intelligent observation of the course of events 
for each year. They believe that for the best results a well-equipped observa¬ 
tion station with ap'-experteiroedr m In charge is neces^sa^y for each of the 
principal fruitrsections of thq but propose a practical method by which 

the fruit grower can himself -follow the course of events through the season 
in a way to serve fairly well the necessities of the case, enabling him to learn 
for himself and for the fruit growers in his region about when spraying should 
be done and how often repeated to protect his crop. 

Batomologici;! report for 1915, E. N. Cokt {Rpt, MC Btate Sort, 18 
pp, —^TMs reports briefly upon the occurrence of the more 

important Ibsects in Maryland during 1915. 

Beport bf the department of entomology, T. T. Heabuee (Wew Jersep Bias, 
Bpt pp, iB7-3S5 }.—^The several parts of tMs report include a tabular 

statement of the insects and other animals about which correspondents have 
written; the occurrence of the more important insects of the year, including 
the tent caterpillar, apple and other plant lice, pear psylla, white grub, the rose- 
eliafer, flea-beetles, army worm, Angoumols grain moth, the European pine shoot 
moth i'Evetria 'T^mUanm), the European mole cricket i0rpUotaIpa prfUoMpu), 
etc.; and investigations. 

Cfeatrol work was carried on with the mushroom spring-tall (Ackoreuies 
&rmaiim'), which \vas a source of injury at Irvington. Carbon bisulphid was 
found t-o destroy the spring-tails, but Its use iresulted In such serious Injury 
to the mushrooms that it cm not be considered as a remedy. In control work 
with white grubs it a.pfiears that the usiBlmum dose of carbon bisulphid on red 
A*le soil is not fpin 0.75 m, to the square femt. Even when used' much 
fftwwger up to Koveuibie'r 1 the» was no trace of Injury to either blue grass pr 
m&mj of the pltt% indleatiug that the minimum dosage for the grub is 
Mow mtxlias'ia:. dosage for blue inrass and white clover.' In fhe control 
©f the MMbafer « appde Itoe-sulphur'plug lead arsenate was the 
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most effective, giving almost perfect protection. Since m dead beetles were 
found liecler^tlie trees treated wltli self-boiled lime-sulplinr it seems probable 
that tbe mixture acted purely as a repellent and that lead arsenate bad little 
or aotliiog to do wdtli tbe result. In experiments witb the potato flea-beetle a 
mixture consisting of 1 Ib. of pyrethrum, 10 gal. of water, and 10 oz. -wiiale-oti 
soap was effective, but its cost was practically prohibitive. Plants given four 
treatments with home-mixed Bordeaux (5:5:50) showed 50 per cent reduction 
In the beetles’ work. 

In observations of the hibernation of the strawberry weevil this pest was 
found in woodlands adjacent to strawberry patches in abundance on moss stems 
(Dicranum scoiMiium-) about 0.25 in, below the summits. As recorded in a 
circular previously noted (E. S. XL, 35, p. 304 K a mixture of powdered arsenate 
of lead ami sulphur gave better protection than any of the other substances 
tried, and a mixture composed of one part of the lead to one part of sulphur 
was a littlo tiic^ more effective. It appears, however, that it is neither the 
arsenate of lead alone nor the sulphur by itself which is effective, but the 
mixture of the two. 

In the work with the peach borer neither the Scott protectors nor the asphalt 
coatings gave satisfactory results, due to incompleteness of the covering. la 
Investigation of the effect of moisture upon lethal high temperature the 
bean weevE (Bmchus obteetiis) was experimented with, and a few tests made 
with the pea weevil (B, pisorum). It wais found that a difference of from @2 
to 94 per cent relative humidity has practically no effect upon the lethal tem¬ 
perature for the unprotected bean weevil. Large increases in relative humidity, 
as from 94 to 96 per cent, have less influence on the lethal temperature than has 
a change of 5® P. 

The report concludes with a discussion of potato dusting and spraying ex¬ 
periments in continuation of those of the previous year (E. S. R., 34, p. 158). 
In the work with the regular crop there was found to be very little difference 
between the cost of dusting and spraying, except when an arsenical was used 
by itself. While the returns from sulphur zinc and sulphur lead were not as 
large as those from home-mixed Bordeaux, they are considered to have been 
good. In the wmrk with the second crop the differences between yields from 
zinc stilphur and lead sulphur on the one hand and lead arsenate alone on 
the other in the control of the Colorado potato beetle were easily within the 
limits of experimental error. 

[Entomological investigations] (New Jersep Stas, But 2B8 (1916), pp, 35- 
3S).—^This is a brief report of Investigations on the influence of atmospheric 
moisture upon insect metabolism; methods of controlling the strawberry weevE, 
apple aphis, false cabbage aphis, and pear psyila; the efficiency of certain types 
of covers for wintering bees; the food preference of the common house fly; and 
the problems connected with mosquito control. 

Thirty-first report of the state entomologist on injurious and other insects 
of the State of New Yorfe, 1915, E. P. Pelt (¥, Y. State If us. Bui. IM 
pp. pis. IS, ftps. 39 ).—brief statement of the occurrence of the more im¬ 
portant injurious insects, the work of the office, etc., is folloived by a mport of 
observations anti work with the more important pests. 

Work with the codling moth (E. S. B., 33, p. 252), ’was continued, spraying ex- 
i^eriments in Albion, Monroe, and Niagara counties being reported upon at 
length, together with observations of the leaf roller made during these experi¬ 
ments. ' Much of the data is presented in tabular form, A general survey of 
wMitlons in the apple belt in the western part of the State has shovra that 
jsome growers are able to obtain practically worm-free apples by one spraying for 
m33®—No.9—17-5 
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are destroyed hj examinatioB of the truak to a depth of from 8 to 10 in. A 
diagram gives the plans of tliree orchards and indicates the number of borers 
removed from each tree during 1915. 

It appears that there has been an increase each year in the number of borers 
found ia the trees in spite of thorough work in borer removal. Records kept 
of the 675 trees of orchard No. 1 show that in 1918 about one-half of the trees 
contained borers, whereas in 1915 nearly 75 per cent contained borers. In 
orchard No- 2 there was a decrease in both the number of trees infested and 
in the total infestation, while in orchard No. 3 there was an increase from 
1913 to 1915 of over 63 per cent in the number of trees infested and an 
increase of more than 125 per cent in the number of borers removed. 

A codling moth trap^ E. H. SiEonuit (Jour. Econ, Nu-t., 9 (WIG), No. A pp. 
517-521, pL I).—Failure to control the codling moth in the Grand Valley of 
Colorado, notwithstanding the fact that from five to eight thorough spray 
applications were made, led to the use of the trap here described, which con¬ 
sists of a strip of wire screen cloth 6 in. in width and sufficiently long to 
encircle the trunk of the tree. It is based upon the knowledge that the codling 
moth larva will enter an opening through which, after its transformation, the 
adult can not escape. In preliminary experiments reported 41 per cent of the 
larvie cocooned within the traps. 

The effect of cold upon malaria parasites in the moscjuito hostj W. V. 
lvi:sG' (Joun Med., 25 No. 5, pp. 495-4^8, pU. 2 ).—In continuation 

of investigations of malarial parasites in the mosquito (B. S. R., 35, p. 360) 
the author reports upon work conducted at New Orleans from September to 
'December, 1916. 

, .The experiments here reported show that the parasite of tertian 'malaria in 
the mosquito host is able to survive exposure to a temperature of 30® F. for 
a period of two days, or 31® for four days, and a mean temperature of 46® for 
17 day®. In a snialler series of tests the sporonts of the estivo-autumiial 
parasite have shown a resl-itaiice to temperatures .ns low as 35® for 24 hours. 

Report on mosquito work for 1915, T. J. Heablee (Ncit? Jersep Stas. Mpt. 
1915, pp. S39-364'l—A detailed report of the work of tlie year in the control 
of salt marsh mosquitoes, assistance rendered hoards of health and county 
eonamissions in mosciuito extermination, etc., and brief observations' on the 
mosquitoes of the year. 

On the biology of two tacMnids which have an intramuscular stage 
(Flagia trepida and Stunaia scutellata), W. R. TnoMPSoyr {Compt. Rend. Soc. 
SM. IParw], 78 (1915), No. 20, pp. 5; abs. in Jour. Roy. MicroB, 

Sqc., No. I (1916), p. 377).— The eggs of Kagia containing larvse ready to hatch 
out are deposited on the body of the host Dpon emerging, the larva traverses 
the skin and after entering the general cavity passes into a muscle wffiere it 
remalas to the end of the primary stage. It then forms a secondary tegu- 
inectary air hole in connection with which it passes the second and third 
stages, but leaves the host before pupation. 

Tlie eggs of Sturmla are deposited on leaves w'Mcli form the food of the host. 
Dpon being devoured by a caterpillar they hatch in the alimentary canal and 
the larva® pass out into the general cavity and thence into a muscle. 

Earcophaga froggatti, n. sp,—A new sheep maggot fly, F. H. Taxlob (Bui 
Emt. Remurch, 1 iWll), No. 3, p. 265 ).—Under the name S. frogyaiti the author 
describes a new sarcophagM found to attack sheep at Winton, Queensland. 

Cto the life history and structure of Telephorus lituratus, Olga G. M. 
Fatw* iJmr. Zml Reseurch, 1 (1916), No. Jf, pp. pU. 2, figs. 18; ub$. in 
Mm. Ap$t Bmr, A, 4 {1916}, No. A pp. 621, S22 }.—^TMs is a report of studies 
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at Mancliester, Englanci, of the malacoderm beetle T. litumfm, The larv« 
were found among and below the roots of grass at a depth of about 2 in,, but 
were more abundant near the roots of trees, especially elder and rhododendron. 
It appears that the larvsB are primarily carniTorous, but whether they are 
beneficial is doubtful, 

Motes on the twelve-spotted cticumber beetle, B. A. Sell iJom\ Emi\ Mnt, 
9 (1916)^ Fo, $, pp. 551-556). —These notes relate to the biology of Diahrotioa 
imieeim-punctata, which is becoming more numerous In southern Texas. 

The rose flea-beetle (Haltica probata), G. P, Mokxette {Jour. Ent. and ZooL, 
9 (1917), No. I, pp. 13-19, Jigs. 7). —A brief account Is given of the seasonal 
life history and habits of JT. prohafa, to which, in a review' of the literature, 
the author has failed to find more than a brief reference. This species has 
been reported from Spokane, Wash., and Kelson, B. Cl. attacking the straw¬ 
berry, and at va'rious times has been reported as feeding on cultivated crops 
in Oregon. It is distributed along the Pacific coast from British Columbia to 
California, and there appears to be some possibility of Its becoming destruc¬ 
tive to cultivated roses. 

Observations on its life history and habits are given, together with tech¬ 
nical descriptions of its several stages. 

Otiorhynchus sulcatus, an enemy of pot plants, K. A. KjExiyEE (Tridgdrden 
(Stockholm], Fo. 18 (1916), p. 145, figs. 2; ahs. in Rev. Appl. Ent., Eer. A, 4 
(1916), A'O. S, pp. 554, 355). —The larvae of this weevil are often introduced into 
pots with soil from infested greenhouses, and instances are known w'here as 
many as 20 larv® have been found in one pot. The adults damage the leaves 
of various plants, especially ferns, rhododendrons, orchids, etc. The injury 
to the roots by the larvie, though much more serious, is often overlooked. 

The leaf weevil (Bolydrusus impressifrons) in Mew York, P. J. Paebott 
and H, Giasgow (Ann. Rpt Ent. Soc. Ontario, 46 (1915), pp. 60-65). —The leaf 
weevil, preliminary studies of which are reported, is a new and, until the 
inception of this study, an unrecorded enemy of shade and fruit trees in this 
country, brief reference to which has been previously noted (E. S. B., 29 p. 252). 
Its range in New York State has not been definitely established, but it Is 
known to have become established in Ontario, Monroe, and Wayne counties, 
and to occur in scattering numbers as far west as Albion, in Orleans County, 
The damage which it causes is due to nibbling the unfolding buds and then 
attacking the foliage, preferring the margins of the leaves. Where sufficiently 
abundant to warrant their use, it is thought that arsenicals will control it. 

Motes on the control of the white pine weevil, S. A. Geaham (Jour. Econ. 
Efit., 9 (1916), No. 6, pp. 549-551). —During the season of 1916 the author ap¬ 
plied different materials at various strengths to young pine trees in an effort 
to control Fissodes stroU. Of the materials used, none but creosote and car- 
bolineum proved effective. The results seem to warrant a further trial of 
these two materials and also Tanglefoot, which was applied to 40 trees, on a 
larger scale. 

An Indian ^ ant introduced into the United States, W. M. Wheeme (Jour. 
Emn. Ent., 9 (1916), No. 6, pp. 566-569, fig. f).—This paper records the collec¬ 
tion ot Tnglgphotfiri^^ strmtidem at Audubon Park, La., in August, 1913, and 
gives a description and' drawing of it and a review of its literatui'e. 

Two 'new genera of North American Entedonin® (chalcid flies), A. A. 
Gieault (Camd. Ent, 49 (1917), No, $, pp. 110, 111), —^The genera Elacherto- 
domyia and Emersonopsis are erected. 

' The privet mite 'in the South, E. A, McGbeoor (/own Ec&n. Ent., B (IBM), 
Wo, 6, pp. 556-561, pt 1, fig. 1). —^This paper relates to fenuipalpm Moeuiatm 
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wiilcli appears to be confined to seven southeastern States from Kortli Carolina 
to Louisiana, inclusive. Tests of insecticides showed that both lime-sulphur 
and potassium sulplild caused a mortality of 99 per cent, whereas nicotln sul¬ 
phate destroyed iess than 5 per cent. 

Contribution to the knowledge of the life history and habits of TycMiis 
5”piiiictatiis, G. Gsandi {Bot Lab, Zool. Gen. e Agr. B, Semla 8up. Agr. Por- 
lief, M (1915), pp. lOB-119, figs. 6 ).—Injury caused by this weevii to beans in 
the coismane of Euvo di Puglia, Italy, led to the studies here reported. 

F00DS~HUMA¥ nJTEITIOir. 

Digestibility of some vegetable fats, C. F. Lakgwobtht and A. D. Holmes 
tr. S. Dept Agr. Bui 505 {MIT}, PP- 20). —^Employing the same methods as 
those used in earlier work in the study of the digestibility of animal fats 
fE. S. R., 34, p. 364), the autliors report the results of a study of the digesti¬ 
bility of vegetable fats, viz, cottonseed, peanut, coconut, and sesame oils, 
and coco butter. These fats were incorporated in blancmange or cornstarch 
ruflding, which was given with a basal ration of wheat biscuits, oranges, sugar, 
a,lid tea or coffee. Normal young men served as subjects of the experiraents. 
The following quotations are from the authors’ conclusions: 

With aliowance for metabolic products, the coefficients of digestibility have 
been found to tie for olive oil, 9T.8; for cottonseed oil, 07.8; for peanut oil, 
9S.3; for coconut oil, 91.9; for sesame oil, 98; for cocoa butter, 04.9 per 
cent These values indicate that the vegetable fats studied, with the excep¬ 
tion of cocoa butter, have for all practical purposes the same digestibility and 
are utilized as completely as the animal fats. 

“ The melting points of these fats are considerably lower than body tem¬ 
perature (37® C»|, and in accordance ^ith the theory that fats of low-melting 
i»!nts are more thoroughly digested than the harder fats, it has been found that 
tlie vegetable fats studied, with the exception of cocoa butter, are utilized prac¬ 
tically completely by the body. 

The average amounts of fat eaten per subject daily were 73 gm. of olive, 
M giB. of cottonseed, 08 gm. of peanut, 64 gm. of coconut, and 90 gm. of sesame 
oils. Moreover, as much as 103, 125, 113, 131, and 106 gm. of these fats, 
respectively, w'ere eaten by one of the subjects for a 3-clay period without any 
physiologiea] disturbance. In the first eight experiments with cocoa butter, 
in w’hiel'i an average of only 51 gm. of this fat was eaten daily, no abnormal 
conditions "were noted and the apparent digestibility of fat was 99.7 per cent 
Ii 3 those experiments, however, in which from 82 to 138 gm. of cocoa butter 
were eonsunied dally and S6.5 per cent utilized, a decided laxative effect was 
Kotal. Accordingly It may be concluded that the limit of tolerance is less 
for ecfooa butter than for the other fats studied. 

** The evidence eolleeteci in these experiments affords additional proof that the 
digestibility of protein and carbohydrate contained In the different fat diets 
was not materially affected by the nature of the fat or by the amount eaten. ^. . , 
" Judging from the results of the Suvestlgatlon as a whole, it is reasonable to 
conclude 'that olive, cottonseed, peanut, coconut, and sesame oils are very 
completely and readily available to the body and that they may, like the animal 
fats, he satisfactorily used for'food purposes.” 

Studies on the digestibility of some animal fats, C. F. Lawowoetht and 
A. B. Holmes S. Dept Agr. Bui 507 (1917), pp. This bulletin reports 
data regarding tlie digestibility of chicken, goose, beef-brisket, egg-yolk, and 
fish fats, as well as cream. The experiments are in continuation of earlier 
work (E. S. B., 34, p, 364). As in the above experiments, normal young men 
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served as subjects and tlie fats studied were incorporated in a basal ration, 
Tlie results of tlie investigation are summarised In part as follows: 

“Xiie fats studied in this investigation vrere well digested, tlie coefMeients 
of digestibility, witli allowance for metabolic products and any undigested fat 
supplied by tbe basal ration, being, for chiclren fat, 96.7 per cent; for goose fat, 
95.2 per cent; for brisi:et fat, 97.4 per cent; for butter fat in tlie form of cream, 
96.9 per cent; for tbe fat in egg yolk, 93.8 per cent; and for the fat la fish 
flesh, 95.2 per cent 

“On an average, 95 gm. of chiclren fat, 95 gm. of goose fat, 80 gm. of brisket 
fat, 7S gin. of butter fat in the form of cream. S3 gm. of egg-yolk fat, and 60 
gm. of fish fat were eaten per subject per day. In tlie case of goose fat, the 
feces were noticeably soft and occasionally a more decided laxative effect was 
noted, indicating that the limit of tolerance for this fat was not far about the 
95 gm. which was eaten on an average. No physiological disturbance was noted 
with the other fats tested. Such matters have a practical value in discussing 
dietetics, aside from the theoretical question whether this laxative property is 
ascribable to differences In the chemical structure of the fats or to some other 
factor. 

“The average coefficient of digestibility of brisket fat is higher than that 
previously found for beef (kidney) fat (93 per cent), which is in accordance 
with the observation that the digestibility Is inversely proportional to the 
melting point. The other fats studied were either fluid or had a melting point 
not far from room temperature, so it was not surprising to find that they did 
not show marked variations In thoroughness of digestion.’* 

The solidity of oysters, J. Nelson {New Jersey Stas. Rpt. 1915^ pp. 2^2- 
—The solidity of oysters is defined as the proportion of the contents of an 
oyster shell that is nutrient, as distinct from the water present. This is dis¬ 
cussed in connection with the practice of floating oysters before sale, especially 
with reference to the question of standards for determining the amoimt of such 
adulteration. It is stated that three distinct practices in connection with the 
sivelling of oysters from the use of water fresher than that in which they are 
grown must be considered. These are, first, the practice of floating oysters in 
the shell; second, the practice of washing shucked oysters that are marketed 
as solid meat without liquor; and third, the practice of retailers to put the 
open oysters into a bucket of tap water, from which they are sold after stand¬ 
ing for a varying length of time. The results are reported of analyses of several 
samples of oysters for solidity, and It is stated that each of the three cases 
mentioned above must be studied on its own merits, and that the problem, of 
standards in any of these cases is much more complicated than In the case 
of milk adulteration. 

The author states that there Is need of further Investigation of the rate .and 
amount of swelling in each of these cases, and also of the Injuries and benefits 
connected with various methods of handling oysters for sale. From the 
standpoint of health the real menace in the practice of floating oysters lies in 
the possibility of infection through the use of contaminated water. 

Copper content of green oysters, J. Nelson {Nei€ Jersey Stas. Rpt. 191$, pp. 
242-249).—^Thls article contains a rather extended discussion of the copper 
content of oysters and the green color sometimes observed In these shellfish in 
certain localities. It is pointed out that various samples of shellfish, wMch are 
alike in showing the green color, are unlike in respect to the amount of copper 
present. The metal may be absent from the colored substance in some cases 
and some samples of uncolored shellfish may contain more of the metal than 
others which are colored. There is, therefore, no reason to believe that the 
green color is due to copper. It is further pointed out that copper is present 
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Id the Wood and tissues of siieilfisii, where it probably plays some part in 
respiration In tlie same way that iron does in the red-blooded animals. 

Detenninations were made of copper in several samples of oysters which 
showed marked blue coloration. Using the color test with potassium ferro- 
cyanid, the three blue samples were found to contain about 40 mg. of copper 
apiece and the uncolored ones 9 mg. Using the more reliable method for deter¬ 
mining copper by electrolysis, less than half of this amount of copper was 
obtained. 

General statistics of the [Alaska] fisheries in 1915, W, T. Bowm and H. D. 
Alleb (U. 8. Dept. Com., Bur. Fisheries Dog. 884 (1917), pp. 28-$8 ).—A com¬ 
pilation of statistical data regarding the canning, curing, pickling, freezing, dry 
salting, drying, and smoking of salmon. Data are also included regarding the 
halibut, cod, herring, and whale fisheries, as well as the minor fisheries (trout, 
black cod, shellfish* etc.). 

Some new constituents of milk.—II, ORie distribution of phosphatids in 
milk, T. B. Osbobne and A. J. WaivEman {Jour. Biol. Ckem., 28 {1916), A'o. i, 
pp. 1-9). —The experiments here reported were carried out to extend earlier 
work (E. S. R., 33, p. 660). The following conclusions are drawn: 

^‘Alcohol removes from milk casein, precipitatej] by dilute hydrochloric acid, 
about the same amount of phosphatids as was previously obtained from the 
lactalbuinin ’ obtained by heating the filtrate from the casein. Since the 
amount of casein is more than six times as much as the ‘ lactalhumin,’ the pro- 
portiton of phosi)hat!d which it yields is correspondingly less. 

The precipitate produced by treating skimmed milk, freed from casein and 
heat-coagulaWe proteins, with sodium hydroxid until neutral to phenolphtlmlela 
contains a very small amount of the same phosi>hatkls and fatty substances 
that can he obtained from the alcoholic washings of the lieat-coagulable pro¬ 
teins {* lactalbumlu The nonprotein fractions of fat-free milk contain at the 
most only minute traces of phosphatids. The total aiiicmat of jihospliatlds 
obtained from 1 liter of whole milk, was equal to about 27 mg. 

“ Phosphatids are intimately associated with the protein constituents of milk 
and possibly are ccmibtoed with them as ‘ leeithalbiimins.' 

Milk: A cheap food, Fdoba Rose iCorneU Reading Course for Farm Home. 
3 {1917}, pp. 73-S5),—^Thls bulletin dlseusse.s the cost of milk as a source 
of body-hiilldlng materials and body-regulating substances. It includes an out¬ 
line for study clubs on the food value of milk and a hlhliograpliy of references 
on its nutritive value. 

The colloidal swelling of wheat gluten in relation to milling and baking, 
F. W. Upson and J. W, Calvin (Nehrmku Sta. Research BuL 8 (1918), pp. 27, 
figs. $).■—The experiments rep€s.rTed in this bulletin deal with the changes in 
hydration capacity of gluten under different conditions, and consisted in deter- 
iniulcg accurately the amount of w’ater absorbed by gluten from solutions of 
varying eoneentratlons of different acids, both with and without the presence 
of salts. The results of the experiments may be suinmarizeci as follows: 

“Wheat gluten Is an emulsoid colloid and shows all the properties of this 
class of eompouads. 

** Gluten absorbs wniter from dilute acid solutions, thereby losing its tenacity 
tnd' ductility* becoming soft and gelatinous. The presence of small amounts 
of neutmi salts in the dilute acid solutions inhibits wmter absorption by gluten.”, 

The hretd-maklng qualities of dough made from wheat flour depend upon 
the quantity and quality of the gluten it contains. The quality of the gluten 
Ss regulated by the kind and concentration of the acids' and salts present in 
.dough. ” If , the kind and amounts of the acids And salts are such as to 
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favor water absorption, the quality of the gluten wlE he pcwr, whereas the 
presence of acids and salts In such amounts as tend to iEhibit water absorption 
makes for an improved gluten.” 

The experiments showed that carbon dloxid-free water is the ideal washing 
agent for use in making gluten determinations. 

The following standard method for gluten determinations is proposed by the 
authors: **Weigh 10 gm. of flour into a round-bottomed cup. Work into a 
stiff dough with freshly boiled distilled water and allow to stand under water 
for one hour. Then work in a stream of the distilled 'water for 14 minutes 
over a bolting-cloth frame, to catch any pieces which may fall. Then work In 
the fingers for one minute and w'eigh on a tared dish. The weight of dry 
gluten may be obtained after drying at 110® C. to constant weight. As a 
check, nitrogen determinations may be made on the dry gluten.” 

Turnips, beets, and other succulent roots, and their use as food, C. F. 
Langwoethy (U, S. Depi, Agr, Bui, 505 {1911)^ pp, 18, figi, 4 ).—^TMs bulletin, 
which is prepared especially for housekeepers, extension w^orkers, and teachers 
and students of home economics, presents data regarding the food value of the 
succulent roots, beets, ceieriac, carrots, parsnips, salsify, radishes, turnips, 
kohl-rabi, onions, garlic, etc,, as well as of some of the less well-known root 
vegetables. There is also a discussion on the use of roots as condiments. 

The nutritional value of the banana, Y. C. Myess and A. B. Hose (Joun 
Amer, Med, Assoc,, 68 (1917), No, 14, pp. 1022-1624 )^—This article brings to¬ 
gether and discusses experimental data regarding the ripening and cliemicai 
composition of bananas, and reports experimental data regarding the digesti¬ 
bility of the carbohydrates of bananas. 

The utilization of the carbohydrates of the ripe, raw banana was found to 
be as good as that of the cooked foods employed in the control experiments. 
The Ingestion of unripe bananas resulted in discomfort and discontinuance of 
the experiments at the end of the second day. ■ When the bananas were not 
fully ripe there was considerable excretion of starch in the feces. 

The authors pointed out that bananas ** as sold in the market .'. . are fre¬ 
quently not sufficiently ripe to be consumed to advantage iinmediately; and it 
would seem that gastro-intestinal disturbances when attributed to the banana 
were referable to this cause. ... No ill effects, discomfort, or distaste were 
noted even after the consumption of large quantities of the ripe fruit for sev¬ 
eral days.” 

The experiments here reported showed that “ much larger quantities of sugar 
(glucose, sucrose, levulose) may be given in the form of banana than as pure 
sugar (sucrose, glucose) without producing gastro-intestinai disturbances. 

“ The composition of the banana and the potato shows an interesting simi¬ 
larity both as regards total carbohydrate and the amounts of the different 
mineral constituents. While the banana can hardly be regarded as a potato 
substitute, the fact that it has practically the same caloric value as the 'potato 
is worthy of note. 

Of even greater importance is the fact that bananas may be eaten uncooked. 
This is of interest, in view of the increasing significance that is being attached 
to the thermolabiie * accessory food substances.’ 

The banana would appear to be a particularly valuable food to employ in 
the dietetic treatment of nephritic patients with nitrogen retention. Very satis¬ 
factory results have been obtained in the rather mild cases of nephritis ^here 
reported.” 

,, [©ennicidal effect of spices] (WUeonsin Btu, But f75 (1911), p, 46, fig, i).— 
Experiments at the station have shown that 'such spices as cinnamon, cloves, and 
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allspice iiave an inliibitlng effect upon molds and bacteria, due to the essential 
oils wliicli they contain* Molds were found to be more sensitive to these sub¬ 
stances than were bacteria. 

Tlie nutritive value of agar agar and its use as a Jellifying medium^ G. E. 
Fellebs (Pure Products, IS {1911), Pio, Jf, pp. 177-185 ),—Data are given regard¬ 
ing tlie sources, preparation, use, and composition of agar agar, together with a 
discussion of the character of the carbohydrates present in it and the utiliza¬ 
tion of agar agar as a food. 

A study of Americaii beers and ales, L, M. Tolman and G. Rit*ey (17. S, 
Dept. Agr. Bui. {1917), pp, 2S),—A study of the composition of brewery 
products made in this country was carried out with the main object of finding, 
if possible, the means of distinguishing beers and ales made entirely from malt 
from those made from malt together with other products, such as rice, corn, 
and cerealin. The experiments were carried out under commercial conditions, 
with the coopertiuoii of several breweries at which the samples of the product 
w'ere taken at various stages of manufacture. From the analytical data which 
are reported in this bulletin the following conclusions are drawn : 

“ The all-malt beers made in this country contain higher percentages of pro¬ 
tein than the all-malt beers made in Europe, owing to the use in tills country 
of a barley high in protein. 

**Tlie use of rice, com or corn products, and brewer’s sugar as substitutes 
for malt reduces the content of protein, ash, and phosphoric acid in the finished 
beer. This difference, as regards the protein, ash, and phosphoric acid, is a 
sufficient basis for distinguishing the all-malt beers made in this country from 
those containing the commercial mixtures of rice, corn, cerealin, and brewer's 
sugar. 

** It is necessary to calculate analytical results to the basis of a common 
wort in order to Interpret them properly,” 

The vitamin content of brewers' yeast, A. Ssibell {Jour. BM. B9 

(Mil), Jo. 2, pp. 145-154^ figs. 4 )*—Feeding experiments with laboratory ani¬ 
mals {pigeons) were eondueted to determine the quantity of autolyzed yeast 
filtrate which is necessary to balance the deficiency of an exclusive diet of pol¬ 
ished rice and also to compare the activity of dried yeast with that of the auto¬ 
lyzed material. The results are summarized as folio^vs: 

** In the ease of pigeons, the vitamin deficiency of an exclusive diet of pol- 
ishefi rice is just replaced by dally doses of from 0.5 to 1 cc. of the clear filtrate 
from aiitoljzeil brewers’ yeast. Doses of dried freshly pressed yeast approxi¬ 
mately equivalent to 1 cc. doses of autolyzed yeast do not effectively replace the 
vita IB In defieieney of a diet of polished rice. 

Of twro samples of dried yeast, one of which was autolyzed previous to, being 
dried and the other not, the pigeons receiving the latter lost weight on a pol- 
islied-rice diet considerably more promptly than those receiving the former. 
The autolytlc process therefore appears to infiuence favorably the activity of 
the vitamin of brewers' yeast. 

” On the assumption that all the nitrogen contained in fuller's earth which 
has been shaken with autolyzed yeast filtrate is derived from vitamin, the maxi- 
miiEi quantity of the latter which can be present in the original yea^ filtrate 
ig D.18 gin. per 100 cc. 

“The daily vitamin requirement of a grown pigeon is somewhat less than 
1 m,g. A diet contain,!ng 0.003S per cent of vitamin, given in qua,ntities ordl- 
Mrily consumed by' pigeons, will supply this requirement” 

^ fFftoa «d drug inspection] (Bien. Mpt. Dept Agr. Fla., 14 (1915-16), pp. 
SlSp Ti, Jf«. I).— TMb publeation covers the work^ of the^ Division of Pure 
Food and Bra^gs^ Stock Pe«|., Perl!tizers» and Citrus Fruits for the years 1915 
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anil 1916. It contains the report of the district inspectors, the results of the 
t^ing of weights and measures, and extracts from ia^ws, regulations, etc. 

Cleaning* silver hy contact -witli aluminium, in alkalme solution, H. L. 
Laso and G. F. Waltox, Js. (Jour, Some Bern,, 8 (1918), A"o. S, fp, 

A brief report of the experimental work, which has been noted in full from 
another source (E. S. B., 36, p* 266). 

fBeport on] ntitrition, T. B. Osborne and L. B. Mendel (Carnegie Imt, 
WmMngton Year Book, 15 (1916), pp. 365-$72 ),— This is a progress report 
(B. S. E., 34, p. 762) of an investigation by the authors of the relative nutri¬ 
tional value of different vegetable proteins. This included studies of the 
value of the proteins of corn and cottonseed products and the food hormones 
of yeast, as well as further investigations of protein-free milk. The results of 
most of these experiments have been noted from the original sources. 

Lectures on nutrition delivered under the auspices of the Washington 
Academy of Sciences, Washington, D. C., 1916 (Washington, D. €,: Wash, 
Acad. Sci., 1916, pp. [73], fig. 1). —This pamphlet contains reprints of the fol¬ 
lowing five lectures, previously noted: The Biochemical Analysis of Nutrition, by 
C. If. Alsberg (E. S. B., 35, p. 368) ; The Basal Energy Bequirement of Man, by 
E. F. DuBois (B. S. B., 35, p. 371); Food Economics, by G. Lusk (E. S. R., 35, 
p. 558); Studies on the Mineral Elements in Animal Nutrition, by E. B. Forbes 
(E. S. E., 35, p. 867); and The Importance of Vitamins in Relation to Nutrition 
In Health and Disease, by C. Voegtlin (E. S. B., 35, p. 861). 

Studies in the physiology of the respiration.—I, The capacity of the air 
passages and the percentage of carbon dioxid in the alveolar air during rest 
and exercise, R. G. Feabce (Ajner. Jour. Physiol., 4S (1917), So. 1, pp. 75-86, 
fig. 1). —The author proposes methods for calculating the dead space and the 
percentage of carbon dioxid In the expired alveolar air, for which the necessary 
data are obtained by determining the amount of air and the percentage of 
carbon dioxid in the air' of a normal and a deep expiration. Using these 
methods, only a small variation In the dead space or the percentage of carbon 
dioxid could be determined between the conditions of rest and exercise con¬ 
sisting of walking at the rate of miles per hour. 

Review of recent literature on conditions of abnormal metabolism in in¬ 
fants-, J. L. Gamble (Amer. Jour. Diseases Children, IS (1917), No. 4» PP* 56i- 
389). —A summary and digest of recent contributions to the literature of acute 
and chronic disturbances of nutrition, acidosis, rickets, scorbutus, etc. 

AMMAL BEOBtJCTIOl”. 

[Nutaritioii investigatioiis at the Wisconsin Station] {Wisconsin Bta. Bui. 
275 (1917), pp. 8-M, M-17, figs. 7). —^Notes on several studies are given. 

Carnes of bad effects of eiscessive wheat feeding, by E. B. Hart et a!.— 
Earlier experiments (E. S. R., 33, p. 367) have shown that excessive feeding of 
wheat is decidedly injurious to cattle and swine. Further trials show that the 
effect of wheat feeding on the breeding capacity of cows is cumulative. No ill 
effect was apparent from such rations during the first gestation period, but 
when they ’were fed for two consecutive gestation periods or longer, the offspring 
were born blind or weak. In other tests a ration coiitainiiig a considerable 
amount of wheat embryo, but otherwise satisfactory, fed for only 60 days before 
parturition resulted in a characteristic weakness in the offspring. 

Experiments with swine and rats indicated that the wheat embryo contains 
proteins of excellent character for growth, a large amount of the diet necessity 
water soluble B and a moderate amount of fat soluble A. Besides being defi¬ 
cient and unbalanced in mineral matter, however, -wheat embryo contains a dis- 
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tinct toxic substance (tiie ebemical nature of whicli is iinlinowii) wbicli may 
be largely extracted with ether along with the fat. When swine were fed a 
ration of wheat meal, wheat ginten, milh fat, and suitable salts they failed 
to grow after nine months and lost weight, finally showing difficulty in moving 
about, labored, breathing, and mim:ular twitching. An examiaation of the 
spinal cord showed that the motor cells were shrunken, a condition similar 
to that produced in beri-berl 

Egect o/ restricted ratiom m poultry, by J. G. Halpin, E. B. Hart, and E. V. 
McGollum.—In experiments with poultry which have extended over a period 
of five years, it has been found that, while the death rate has been higher, 
fowls have made normal growth and produced fertile eggs on a wheat ration 
in most cases egually as well as on a com ration. Young chicks fed cracked 
corn, green clover, and milk gained an average of 225.9 gm. in six weeks with 
no death loss; those fed. wheat and green clover gained 58.8 gm., the death 
loss being 16 per cent; and those fed on corn and green clover gained 50.1 gm, 
with a higher death rate than those fed wheat and clover. 

In a test of the effect of lime in the ration upon egg production, a scant 
supply of calcium has not caused the production of soft-shelled eggs, but has 
decreased the egg production. It is apparent that the hen draws upon her 
skeleton for the needed calcium when it is lacking in the ration. 

€rmhed v, whale oats for work horses, by E, B. Morrison, J. G. Fuller, and 
Q, Bohstedt—^Tests for two winters with moderately W’orked horses showed no 
benefit from crushed oats during the first winter, but during the second \^1nter 
the horses fed crashed oats and ear corn received 2 per cent less grain and 
gained 14.9 lbs. more per head in 18 weeks than those fed whole oats' and ear 
com. In a test with 18 hard-working horses during the spring and summer 
one horse in each team %vas fed whole oats and the other crushed oats, the 
horses fed crushed oats getting one-tenth less than the others. Both lots were 
fed the same amount of hay. At the end of 12 weeks the rations were reversed 
and continueci for another 10 weeks. During the 24 weeks the horses feci 
crushed oats lost 88.5 lbs, each, and those fed whole oats lost 8.3 lbs. each, the 
results being similar during both periods. 

Foraye era pi far pigs, by F. B. Morrison, J. G. Fuller, and G. Bohstedt.— 
In a test of forage crops t\ dry lot for fattening pigs, rape pasture furnished 
exeeilent grazing throughout the experiment, July 20 to November 23. During 
thii time the pigs on this forage gained 1.36 lbs. per head daily and required 
8,TI ibs. shelled corn and 0.18 lb. tankage per pound of gain in addition to the 
rape. At 9.1 cts. per pound live weight for pork, 87 cts. per bushel for corn, 
and |50 per ton for tankage, these pigs returned $63.82 per acre of forage over 
the cost of coiweatrates. Another lot of the same number of pigs self-fed 
shelled corn and tankage on dry lot returned |14.58 over the cost of the con¬ 
centrates. 

expetintents with Umhs}, by G. C. Humphrey, F. Edeinheinz, and 
F. B. Morrison.—In a comparison of roots and corn silage for wintering ewe 
lambs, three trials of 105 days each were made during 1912 to 1015. Each 
winter one lot of lambs received 2 lbs, of ruta-bagas, 2 lbs. of hay, and 0.37 
lb. of oats and bran CS; 1) per head dally, and the other lot received 1.8 lbs. 
silage, 1.8 lbs. hay, and the same amount of concentrates as the first lot. Each 
year the silage-fed lambs made better gains, the average being 0.14 ib. per 
head dally, while those fed roots averaged 0.11 Ib. daily. The sflage-fed lambs 
, were felly as thrifty as those fed roots, and sheared slightly heavier fleeces. 

/Dnrtng erne winter,one lot of lambs was fed 0.5 lb. per head daily of a mix¬ 
ture of gluten and whole oats (1:1), and another lot an equal amount of 
a of wheat bran and oats ( 1 : 1 ). In addition each ,iot received corn 
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silage and ciover liay. Tiie lambs relished the gluten feed and oats mixture 
and gained a trifle more than those fed wheat bran and oats. 

In a comparison of cottonseed meal i’. linseed meal for fattening western 
lambs. 40 lambs were feci for 70 days a ration of 0.21 ib. of linseed meah 1»12 
lbs. of shelled corn, 2.75 lbs. of silage, and 0.83 lb. of hay, and another lot 
of 40 lambs was fed 0.16 lb. of choice cottonseed meal, 1,16 ibs. shelled corn, 
2.75 ibs, silage, and 0.S5 lb. of hay per head daily. The lambs fed linseed 
meal gained 0.365 lb. per head daily at a feed cost of 8.62 cts. per ponntl of 
gain, and those fed cottonseed meal gained 0.37 lb. at a feed cost of 8.42 cts. 
per pound of gain. 

Experiments with sheep, E. J. Eiggs {Ohio 8fa. BuL SOS (IBIS'), pp» 176, 
177 ),—At the Washington County experiment farm, a comparison was made 
during the winter of 1914-15 of linseed meal and cottonseed meal in equal 
fliiantities as supplemental feeds for breeding ewes. No great differences were 
found between the feeds. However, the lot on cottonseed meal maintained 
their weight better and sheared 0.5 lb. of wool per head more than those fed 
linseed meal. The ewes fed linseed meal produced lambs that w^ere heavier 
at birth than those fed cottonseed meal. At ten days of age and at the close 
of the experiment the Iambs from the cottonseed meal fed ewes were heavier 
than the others. 

Eorage crops [for hogs], F. G. Minkler (Netv Jersey Bias, Rpt, 1915, pp, 
67-75, pis. 3).—Continuing experiments already noted (E. S, R., 34, p. 172) 
comparisons were made of different forage crops for swine. 

It was found that where the animals were given their choice of forage crops 
brood sows nursing tlieir young foraged quite as much on sweet clover as on 
alfalfa. Rape alone or rape and sweet clover were equally as palatable as 
alfalfa. Peas unaccompanied by oats or rape did not seem to attract the ani- 
-mals until they were more or less mature. It was noted that peas were more 
palatable when grown in the same area with oats and clover. 

In case alfalfa is used as a forage with swine the area should be cat over 
at least twice during the season in order to increase its palatability and re¬ 
vitalize the plants. Light pasturage during the process of cutting alfalfa 
seemed to produce no injury to the stand. 

Combination forage mixtures proved more useful and stable and produced 
more pork per unit of area than single forage crops. Pasturing forage crops 
early in the spring before the plants were 8 in. high proved to be an unsafe 
practice. It was found expedient to shut the animals out of the forage crop 
plats immediately following a heavy rain as a means of protection to the 
plants, and further to avoid injury from rooting by the animals. Where the 
combmation mixture of oats, rape, i)eas, and clover was seeded and the areas 
not cropped dose enough to prevent some of the oats from maturing a catch 
crop resulted and supplied palatable forage during the balance of the season. 

A plat of 2.3 acres of rye, oats, Canada field peas, and sweet clover with 
gi*a!n supplement produced 781 lbs. of pork from May 11 to October 18 be¬ 
sides providing maintenance for 10 mature hogs from July 1 to October 18. 
A plat of 2,93 acres seeded to rye in the fall furnished green forage during 
the early spring for 18 gilts. On June 7 this plat was sealed to rape, soy 
beans, and sweet clover and provided maintenance for from 17 to 22 mature 
sows from August 12' to October 20, a small amount of green corn being fed 
as a supplement after October 1. An area of 4.76 acreS' of rye produced 
l;270 lbs. of pork from April 20 to May 19, largely the result of young pigs 
running with their dams. This plat was then seeded to corn, and from the 
gleanings, after the corn was cut for silage with a corn harvesting machine, 
Ml shotes made a gain of 3W lbs. The yield of silage was about 11 tons per 
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acre. A plat of 0,26 acre of rape and sweet clover produced 215 lb's, of pork 
from nursing pigs from May 14 to October 12. Thirty head then gi’azecl on 
this plat and fed 2,449.5 lbs. of a mixture of shelled corn, wheat middlings, 
and digester tankage In a self-feeder gained 772 lbs. A plat of 0.54 acre of 
rape, field peas, and sweet clover produced 1,050 lbs. of pork, furnishing green 
forage to 30 gilts during the whole summer. The gilts were also allowed 
1 lb. of shelled corn per 100 lbs, live weight. 

In all these experiments, unless otherwise stated, the animals were fed, in 
addition to the pasturage, 1 lb, of grain, chiefly corn middlings and tankage, 
per 100- lbs. live weight. Data on other grazing experiments are briefly 
reported. 

[Problems relating to pork production] (New Jersey Stas, But 298 (IBM), 
pp. 20-28),—A mixture of rape and sweet clover in combination with oats as a 
protecting crop, “with red clover added to secure permanence, had ma'uy advan¬ 
tages as a forage mixture for pigs, Bape alone was not very palatable. Soy 
beans with rape and sweet clover proved to be an excellent mixture, but fur¬ 
nished grazing for only a short time. 

Experiments during the year indicated that pigs could be safely relied upon 
to select and balance their own rations. The use of the self-feeder shortened 
the growing and fattening period of pigs by at least 60 days. However, the 
use of the self-feeder In connection with grazing crops was not economical, 
especially for pigs under 100 lbs. in weight. It proved profitable for brood 
sows, nursing pigs, and fattening market hogs, but not for gilts intended for 
breeding or for market pigs during the entire cycle of their growing period. 
In ^ winiering brood sows, it was found possible to maintain a 300-lb. sow on 
'3 lbs. of ground alfalfa hay per day, moistened with molasses and supple¬ 
mented with a little .hominy feed and tankage. The sows w'ould eat only 
about 1 lb. of iinground alfalfa hay per head daily. 

Molasses was compared with corn and tankage as supplements for alfalfa 
hay for gilts. In this experiment five gilts fed molasses and alfalfa hay exclu¬ 
sively from the time they were weaned until after their first litter of pigs had 
been we.aned, made their gains at slightly more than 3 cts. per pound less than 
those obtained with the five gilts fed corn, tankage, and alfalfa. 

In spite of the fact that the entire station herd was subjected to the serum 
simulta,neons treatment for the prevention of hog cholera, losses were frequent 
during the year and doubtful as to cause. That' the double treatment under 
average conditicms stunted the growth of pigs seemed well supported by con¬ 
ditions in the herd during the year. Losses were recorded among suckling 
pigs nursing iin,iQUiie sows although the sows were perfectly healthy. 

Tha use of the self-feeder, F. C. Mixelieb {Netc Jersey Btm. Rpt IBU, pp. 
pU. I).—^In the experiments here reported 50 shotes, 30 of which were 
pure-bred and 20 cross-bred., were fed for 77 days. Twenty of the animals 
were divided into four lots of 5 each and placed in dry lots 8 by 12 ft. wdth 
sleeping quarters in a protected building. Thirty head had the run of colony 
houses' on a one-half acre plat of rape. Lot 1 in a dry lot and lot X (the 30 
sbotes in a field) were fed a mixture of shelled com, wheat micMlIngs, 
and digester tankage in self-feeders. Lot 2 was hand-fed the same mixture 
as a thick slop (100:38:12 by weight) in a d.ry lot Lots 3 and 4 received 
shelled corn, molasses" and digester tankage, the former in the self-feeder and 
ttie latter by hand in the proportion of 100:40:15 by weight as a thick slop. 

It was foB'nd that the pigs on the self-feeders consumed a surprisingly large 
siwwiiit of feai during the first few days of the test. All'the animals went^ 

' m,fsM wSttout difficulty or loss of appetite- The average .daily gains per 
tetd were for lots 1 to 4 L25, 0.7B, I, and 0.46 lbs., r^eetlvely, and for lot X 
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0.66 ik Tile addition of molasses to a ration of corn and tankage did mt 
reduce llie cost or increase tfae efSciency of the mixture. Bne in part to the 
Intermption of hog cholera lot X did not make representative gains. The per¬ 
centages of grain eaten by the self-feeder lots were as follows: Lot 1, com 76, 
middliiigs 15, and tankage 0; lot 3, corn 82.6, tankage 13.5, and molasses S.9; 
and lot X, corn 77.5, middlings 15, and tankage 7.5. 

The advantages and disadvantages of seif-feeders for hogs are discnssed. 
They are recommended for use in feeding brood sows nursing pigs, after 
the youngsters are 15 days old; pigs that have been vreaned, provided they do 
not have access to a green forage crop; shotes that are being fattened either 
In dry lot, or forage crop, after they reach 100 ibs. live w^eight; and for 
fattening any animal in a dry lot vrhere rapidity of gains is an advantage. 
The self-feeder should not be used for animals mtended for breeding purposes 
as such animals will put on too much desh and develop a tendency toward 
irregularity in their breeding propensities. Herd boars and sows that are 
being maintained preparatory for breeding should not have access to a self- 
feeder, for the practice will be expensive and a distinctive disadvantage unless 
the animals are out of condition and it Is desired to put them in better flesh.’’ 

Swine hLiisb,aiidry, G. B. Eastwood (Ohio Sta, Bui, SO'S (1916), pp, 192,102 ).— 
In an experiment in hogging down rye at the Miami County experiment farm, 
28 pigs, averaging 51.8 lbs„ were grazed on two acres of a three-acre plat of 
rye for 38 days. In addition they were fed 0.25 lb. of tankage per head daily. 
They made a total gain of 459.5 lbs., or an average of 0.432 lb. per head daily, 
and consumed 5.71 lbs, of tankage per pound of gain. With pork at 8 cts., they 
made a net return of $15.10 per acre, with no charge for labor. The acre of rye 
not grazed yielded 13 bu. 

Some of the results of hogging down three three-acre plats of corn in the fall 
of 1915 are given in the following table: 

BeS'UUs of tests of hogging down com. 


Piat. 

Estimat¬ 
ed yield 
per acre. 

[ ^ 

Number 
of pigs. 

Average 

1 initial 
weicht 
per 
head. 

Period. 

1 Average ^in. | 
Tantaee 1 1 

iNet profit 
: (pork 
, 8 cts. per 
pouna). 

jconsumed:' 
per acre. | Per bead 
j daily. 

1 

1 Per acre. 

i 

Su. 


i Ms. 

JOcps. ' 

Ms. ! Ms. 

Zbs. 

i 


S9.9 

S7 

62 

22 

104.50 1 1 . 52 

635.5 ' 

I4S.23 


40,7 

62 : 

121 

18 

92.91 1.57 

584.5 ; 

4444 

i 

48,8 . 

60: 

153 

18 

60.00 166: 

506.8 ; 

! 

45,49 


Beport of the department of poultry husbandry, H. B. Lewis and W. 0. 
Thombsox (Neio Jersey Stm. Rpt 191o, pp. 9S-120, pis. 10 ).—^An experiment 
with White Leghorn pullets to determine the value of sour skim milk as a sup¬ 
plement to the regulation New Jersey ration for laying fowls has been pre¬ 
viously noted from another source (B. S. B., 35, p. 479). It is stated that the 
results of the experiment indicate that ** egg producers can afford to pay from 
20 to 45 cts. per 100 lbs. for sour skim milk.” 

In an experiment upon the relative feeding value of certain cominon sources 
of high protein-carrying feeds from both animal and vegetable sources, a prog¬ 
ress report of which has already been noted (E. E. S., 34, p. 176), the birds 
receiving protein from an animal source, meat scrap, produced in the two years 
of the experiment a total of 8,501 eggs as compared with 4,710 by the soy-beaa 
meal pen, 4,003 by the gluten feed pen, 2,847 by the linseed meal pen, and 2,995 
by tM cottonseed meal pen. The meat scrap pea laid 5,5^ eggs during the first 
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year of tlie test. From tiie standpoints of egg production, general healtii of tbe 
fowls, and economy tlie protein from the animal source was the most proficient. 
Tiie flock receiving cottonseed meal and linseed meal apparently broke down 
during the second year, when the mortality was comparatively high. The ration 
containing the soy bean meal was the most expensive, meat scrap second, gluten 
feed third, linseed meat fourth, and cotton-seed meal fifth. 

In the experiment comparing a 25 per cent and a 10 per cent meat scrap 
ration for laying hens the results secured during the third year confirmed 
earlier conclusions that high egg production during the pullet year is apt to 
be follow’ed hy decreased production in future years. The flock receiving the 
25 per cent meat scrap ration laid 6,711 eggs the first year, 4,207 the second 
year, and 3,014 the third year, as compared with 4,639 during the first year, 
4,358 the second year, and 2,674 the third year for the flock receiving the 10 per 
cent meat scrap ration. The total profit derived from the egg production of 
these two pens for the three years was $22tS.91 from the pen on 25 per cent 
meat scrap and ?166.69 from the other pen. It Is concluded that ‘‘ under sys¬ 
tems of management where birds are kept for two laying years only, a higher 
percentage of meat scrap can undoubtedly be advised, as the increased produc¬ 
tion during the first year will more than balance the difference during the 
second year. No genera! bad effects were noticed from the use of 25 per cent 
meat scrap in the dry mash.” 

In ei 5 >erimeiits being conducted for the purpose of ascertaining the factors 
causing the variation In shade of the shell color of eggs it has been found that 
some hens produce eggs varying widely in shell color and others show marked 
uniformity in the same respect. 

A progress report Is made of experiments with two forms of egg preservatives. 
In tests of the first form of preservative, the basis of which is sodium silicate, 
the eggs were put down on March 10, one jar in a normal 10 per cent liquid 
siileate solution^, a second jar in a similar solution using another commercial 
brand of silicate, a third Jar in a strong alkaline solution, a fourth jar In a com- 
nierciai egg preserver (X Ib. to 2 lbs. of ivater), and a fifth jar in the same egg 
preserver (1 lb. to 16 lbs. of water). On examination the following September 
no .perceptible loss of weight had occurred in any one of the samples. No dif¬ 
ference could be detected In taste of boiled eggs from each sample nor any 
variation from the normal egg other than settling of the yolks in some of the 
jars. The eggs in the alkaline solution were the least satisfactory. 

The second fc»riii of preservative was in the form of a commercial ointment. 
Several dozen eggs were anointed with this material, wrapped in papers, and 
stored according to directions of the manufacturer. After four months the 
eggs were in splendid condition. Both' of these sets of Jars and crates of pre¬ 
served eggs are to be examined further. 

In experiments with White Leghorns the following advantages of February 
hatching were indicated: The farmer can give Ms chicks better care, as this 
work will come before the rush of the spring season. Cockerels'Wdii sell at a 
higher price as broilers, for the height of the broiler market is early in the 
spring. Chicks will make a good growth before hot weather comes. Cockerels 
for breeders reach big, strong development early in the season. The pullets will 
produce a large number of eg'gs when the older hens are^ in the molt and the 
prices are high. The high production during August, September, and October 
more than counterhalances the falling off in egg production during November 
and Beeemher. The females reach full maturity long before winter sets in with 
its coM days, and pullets may be used the following year as breeders, 

'Miicw'of close inbreeding (WUcomm Biu, Bui 275 (1917), pp. 17, IS).— 
, to^.on.tte'SnflueEce of dose inbreeding of fowls (E- S. R., 35, p. 564) 
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iiscllcate tliat uMer the unusiialiy severe conditions of this experiment in¬ 
breeding has had distinctly detrimental eifects. In 1913, 67 per eent of the 
fertile eggs from labrerl stock hatched, while in 1916 only IS per cent hatched. 
During this period the fertile eggs from check hens matec! to inbred males 
d^ecreased la hatching power from 67 to 64 per cent. Confirming preTlous re¬ 
sults, the period of inenbation was found to be lengtheneci In the case of the 
inbred flock. 

There was a marked Tariation in the vitality of the inbred fowls, many of 
them being weak, while others made normal growth. In general the females 
w^ere normal and the males frequently lacked vigor. It was ahso noted that 
a relatively larger number of inbred chicks failed to reach maturity. 

The production of eggs for hatching, H. Atwood (TTe^f Virginm Si(T. CHrc, 
24 (1918). pp. 15 ).—This Is a brief review and list of experiment station and 
ether literature bearing on the subject. 

The incubation of hen eggs, H, Atwood (We«^ Virginia Sta. Cire. 25 (If/iT), 
pp. 24). —This is a brief discussion of the genera! subject of incubation and a 
review’ of experiment station and other literature bearing thereon. The prin¬ 
ciples involved and the most improved methods In use at the present time are 
explained. A list of the literature cited is included. 

Brooding and feeding little chicks, H. Atwood {West ITr^liiw. Sta. €irc. 26 
{1917}, pp. 15, figs. 5). —Full directions are briefly given. 

Turkey raising, A. S. Weiant (F. Dept. Agr., Farmers^ Bui. 791 (1917), 
pp. 26, figs. 16). —Full directions are given for raising turkeys, the points dis¬ 
cussed being the turkey industry in the United States, profits from turkey 
raising, varieties, management of breeding stock, incubation, brooding, fatten¬ 
ing for market, caponizing, marketing, and diseases. 

Beport of the department of biology, J, Nelson {Jeio Jerseg Stas. Rpt, 
1915, pp. 239-242, 251-260).—Observations on the periods of spawning am! 
spatting of' oysters In relation to weather conditions are briefly reviewed. 
Data on spawning at Tuckerton and on oyster plankton and oyster spatting 
at Edge Cove during 1915 are tabulatetl. 

Besuits of inve>stigations during the year show that Canadian oyster larvue 
at the time of spatting are a fourth larger than those of native New Jersey 
oysters. The soft parts of an oyster occupy only about half of the shell 
cavity. An abundance of snails was found to be associated with a scarcity 
of oyster fry. The most accurate method for determining the number of oyster 
fry in a plankton sample is that of sedimentation. 

Oysters exposed at low tide are delayed in spawning,, and for those always 
covered the spawning is dependent on temperature. The length of the free 
larval life of oyster fry at 77® F. is 16 days; at SO®, 13 days. The temporary 
raising of the temperature of water by warm waves causes the fry to rise to 
the surface, while cold weather drives them dowm, Larvte reared by artificial 
.fertilization reach the shell stage in their development only when the fertiliza¬ 
tion is made within ten minutes after the oysters are taken out of the water. 
At 90® the shell stage is reached within 12 hours after fertilization. Darv® 
tend to stay near the bottom at night, while they rise when daylight appears. 
The adult oyster discriminates in its food, rejecting what is unsuitable. The 
larval oyster swallows everything small enough. 

BAIEY FAEMING—DAIEYIIG. 

Beport of the department of dairy husbandry, A, S. Cook (Wew Jersey 
Ftas. Mpt. 1915, pp. 125-141) .—Twelve cows in the early stages of lactation 
were divided into two lots of 6 cows each and fed for ICXI days on the reversal 
98133'®—No. 9—17-6 
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system to determine the value of cut alfalfa hay as a supplemeBt for pnr*- 
ciiaseci grains= The lot fed the home-grown rations received alfalfa hay, 
silage, corn-and-cob meal, well cured alfalfa hay cut in a silage cutter, molasses, 
and soy bean meal. The other lot which was fed purchased rations received 
alfalfa hay, silage, com meal, beet pnlp, gluten feed, wheat bran, and cotton¬ 
seed meal. The cows were so fed that each lot received about the same 
amount of dry matter and digestible nutrients. On the home-grown rations 
the cows produced 10,148.6 lbs. of milk and 850.6 lbs. of milk fat. Tliose on 
the purchased rations produced 10,1^.7 lbs. of milk and 348.8 lbs. of milk fat. 
On the basis of market value the cost of the home-grown ration was $110.83, 
making the feed cost per quart of milk 2.3 cts.; and of the purchased feeds 
$120.17, or a feed cost per quart of milk of 2.5 cts. On the basis of cost of 
raising the feeds, the home-grown ration cost $73.51, a feed cost per aqnart of 
milk of 1.5 cts. When the cows were fed all the alfalfa hay they would eat 
and 35 lbs. of silage daily they consumed 4.14 lbs. of cut alfalfa daily with 
the grain, mixtare. 

The average cost of feed per cow in the station dairy herd during the yea3> 
wa,s $100.97, as compared ■with $95J24 for the previous year. No pasturage 
was' available for the cows during the yejir, and as a result about 60 per cent 
of the total cost of feed was spent for roughage. For the 37 cows in the herd 
during the year the average 12-months’ record was 7,671.9 lbs. of milk and 
2®5.1T lbs. of milk fat. With feeds charged at market prices the feed cost 
of producing milk during the year was $1.31 per 100 lbs. Charging roughage 
at cost of raising and concentrates at market value the feed cost of producing 
milk wa,s 91 cts. per 100 lbs. 

Bata are given on the feed cost and gain in weight for heifer calves until 
fr^henlng. Twenty Holstein heifers to an average age of 131 months had 
consumed feed valued at $46.94 each, and made an average daily gain of 
1.64 lbs.; 7 Jersey heifers to an average age of 14| months had eaten $52.23 
worth of feed each and gained 0.76 lb. each daily; 2 Guernsey heifers to an 
average age of 14f moo tits bad consumed $57.83 worth of feed each and made 
a dMly gain of 0.96 ib.; 6 Ayrshire heifers to an average age of 17f months 
had cons'umed $65.81 worth of feed and made an average daily gain of 0.83 lb. 
per head; and a grade Shorthorn heifer had eaten $37.68 worth of feed by 
the time it was 13 months old and gained an average of 0,84 lb. dally. 

Note,s are also given on cow testing association and advanced registry work. 

Efficiency of various protein concentrates for milk production, E. B. Hast 
aiMi 6 . C. HrMPHBEr (Wmonmi Stu, Bui. 275 (1917), pp. 7, 8, fig. i).—Gon- 
tinuing experiments previously reported (E. S. B., 35, p. 562), trials were 
conducted during the year to determine the efficiency of such protein-rich con¬ 
centrate as gluten feed, dried distillers’ grains, and linseed meal when fed 
with a basal ration of corn meal, corn stover, and corn silage. For compariso'o,, 
casein and skim milk fjowder were also tested. Holstein cow^s producing from 
40 to 45 lbs. of milk per head daily were used, being fed each concentrate for 
four weeks* The protein in the ration was kept below the amount needed to keep 
the wws from losing nitrogen from their bodies in order to bring out any 
differences in efficiency of th,e various concentrates. The nutritive ratio of 
the rations W'as fixed at 1:8, and the proteins from the concentrates tested 
'foriaed one-half of the digestible protein in the ration. 

When fed with the basal ration used in these experiments, gluten feed 
slowed , a considerably lower efficiency than linseed meal, distillers’ grains, 
tnd either, casein or skim milk pm-viler. In spite of, the constant' loss of 
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nitrogen from tiieir bodies the cows were able to sustain the milk flow at a 
high level. However, the milk solids declined from 12 per cent at the hegiii" 
ntng to about 10 per cent at the end of the test. 

Straw for growing dairy heifers, F. B. Moseisok, A. C. Oosteehuis, and 
G. Bohstedt {WuGomin Sta. Bui. 275 {1917)^ pp. 12, IS).-—In an experiment 
lasting 98 days with dairy heifers, 9 heifers fed a daily ration of S lbs. of 
alfalfa hay, 20 lbs. of corn silage, 1.75 lbs. corn meal, O.o lb. of whxeat bran, 
and 0.25 lb. of gluten feed gained an average of 0.97 lb. per head daily. An¬ 
other lot of 9 heifers fed 7 lbs. of oat straw, 26 lbs. of corn silage, 1 lb. of 
choice cottonseed meal, 1.5 lbs. of gluten feed, and 0.5 ib. of wheat bran gained 
0.93 lb. per head daily and were judged as thrifty as the others at the end of 
the test. These heifers ate only 4.5 lbs. of oat straw per head daily, the 
remainder being used for bedding. 

A study in the cost of producing milk on four dairy farms, located in 
Wisconsin^ Michigan, Pennsylvania, and Horth Carolina, M. O. Coopes, 0. M. 
Bennett, and L. M, Ghuech {U. B. Dept. Agr. Bui. 501 {1911), pp. 55, figs. H }.— 
By means of carefully kept cost accounting records covering from four to seven 
years, data have been procured on the cost of producing milk on four dairy 
farms of the better sort located in Dane County, Wis., HcComb County, Bllch., 
Chester County, Pa., and Edgecombe County, N. O. This bulletin outlines the 
problem of obtaining the complete cost of producing milk on these farms and 
shows the relationship among the various items making up the total cost, as 
indicated by the data procured. The items of cost were classified as feed and 
bedding, labor, use of building, use of equipment, use of bull, interest, deprecia¬ 
tion, miscellaneous items, and overhead. The actual and percentage costs of 
each of these items are tabulated. 

It was found that the actual cost of keeping a cow for one year on the 
Wisconsin farm was $101.62, on the Michigan farm $125.45, on the Pennsylvania' 
farm $103.12, and on the North Carolina farm $127.76. The most important cost 
item was the expense for feed, this constituting on the Wisconsin, North Carolina, 
and Pennsylvania farms, where the herds depended largely upon pasturage for 
summer feed, approximately 50 per cent of the total cost, and on the ^Michigan 
farm, where the cattle w'ere stall-fed throughout the year, 57.2 per cent of the 
total cost. The cost of labor w’as next in importance to that of feed, averaging 
approximately one-fourth of the total co§t. This labor inchicles the work of 
men and horses required to feed and care for the cows, handle the milk, and 
market the products. 

The total credits other than dairy products, such as value of manure, calves, 
and, in some cases, an appreciation in the value of the cows, ranged from 
$12.27 'to $20.33 per eow^. The average annnai production of milk and milli fat 
per cow for the years for which complete and comparable data were seciiref! 
was for the Wisconsin farm 5,240 lbs. of milk and 250 lbs. of fat; for the 
Michigan farm, 6,536 lbs. of milk and 293 lbs, of fat; for the Pennsylvania farm, 
5,053 lbs. of milk and 207 lbs. of fat; and for the North Carolina farm 5,142 
lbs. of milk. The net cost of production per 100 lbs. of milk was as follows: 
Wisconsin farm, $1.52; Michigan farm, $1.61; Pennsylvania farm, $1.S0; ant! 
North Carolina farm, $2.16. It cost 31.2 cts. per pound to produce milk fat on 
the Wisconsin farm, 35.9 cts. on the Michigan farm, and 49.8 cts. on the. 
Pennsylvania farm. 

The results obtained in this study, together with data from other sources, 
are discussed in their bearing upon the production of milk througlioiit the 
country. The relation of milk production and the cost per cow to the cost per 
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100 ibs. of miilE, based on data from 44S complete records on tJie four farms 
stutlied, is shown in the following table: 

Eelatimi of mnoimt of milk proclmtion and cost per cow to cost of milk 

production. 


Aimuai production of milk per cow. 

1 

Number 

Prodac- 

Average per cow per 
year. 

Average per 1©} 
lbs. of milk. 

of cows. 

tion. 

Feed 

cost. 

. 

Other 

cost. 

'Total 

cost. 

Feed 

cost. 

Total 

cost. 

3,OT5 and under. 

16 

LU. 

2,349 

143.93 

139.97 

SS3.90 

11.87 

?3.57 

3,001 to 4,<■^10...,.... 

33 

3,648 

49.47 

45.01 

94.48 

1.38 

2.59 

3,001 to S.tW. 

! 7S 

4,596 

5.5. m 

60.04 

105.04 

l.M 

2.29 

4,001 to 6.000.. 

! Ill 

5,450 

59.91 

54.51 

114.42 

1.10 

2.10 

6,001 to 7 . 0 <O. 

i 109 

6,445 

62.85 

1 57, IS 

120.03 I 

.m 

1,86 

7,001 to bJXVI. 

Over 8,0(0........ 

i 60 

7,514 

"■70.3S 

i 64.04 

134.42 * 

.94 

1.79 

i 36 

! 

9,049 

m.45 

i 73.20 
i 

133.65 

i 

5 .89 

\ 1 

1.70 


“ Though it cost more to keep a cow that gives a high yield than one giving 
a low yield, the unit cost of the milk produced fell as the yield per cow rose. 
This decrease in the cost of milk per pound was much greater in the step from 
the poor cow to the cow of fair quality than in the step from the fairly efficient 
cow to the good cow or to the exceptional cow. Thus, from the standpoint of 
economic milk production, it appears that the first step in building up a poor 
dairy 'herd (that is, replacing scrubs with grades) is not merely the easiest 
step but also the one wffiich promises the most for a given expenditure of money 
and labor.” 

Biairying industry of Ontario, G. K. Taggaet (U. S. Dept. Com., Com. Epts., 
2io. 25 (1917). pp. S94. S95}. —Statistics are given of the number of dairy cattle 
and the prociuction, exportation, and prices of dairy products in Ontario in 
1915 and 1916, A brief description of a patent cheese box designed to prevent 
breakage In the shipment of cheese is also given. 

Third .report of the commlssioit on milk standards appointed by the New 
York Milk Committee (PmS, Meam Rpts. lU. 8.1, S2 (1917), Mo. 7, pp. Hi- 
$95). —This report deals briefly with the purposes and means of enforcement 
of milk standards and the p'ading of milk. Summaries covering a period 
of five years are given of the more important conclusions reached by the com- 
mission on chemical standards for milk bacteria and bacterial testing, pasteuri¬ 
zation, grades of milk, cream, butter, ice cream, condensed milk, skim milk, 
and buttermilk, clariflcation, homogenization, licenses, and labeling. Appen¬ 
dixes give factors of primary importance in dairy practice for controlling the 
sanitary character of ml,Ik and a history of the commission. 

Milk and cream regulations, I. 0. WEin et al. {Moard^s Dairyman, 5$ 
(ifif), Mo. 4, pp. 152, 169, Ml, fig. 1). —^This report of the committee on milk 
and eream regulations, read before the Springfield, Mass., meeting of the Of¬ 
ficial Dairy Instructors* Association, gives the results of a study of the milk 
and cream, regulations of 694 cities and towns in the United States. Complete 
regii!at,ions were obtained from 409 cities and towns and partially complete 
regulations from 62, while 223 cities, for the most part containing from 5,TOO 
to 25,IXX} population^ and located in 45 States, reported that they had no regu- 
Mtlons pertaining to the ,,sale of milk and cream. 

' It ,'ls'coadiided that ‘'there is a great and urgent need for further research 
on the part of our dairy investigators of some of the problems in- 
,, voiced la the production and handling of milk, a,nd . , . that definite In- 
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formaticm now available be placed in the bands of all wbo are respoiisIMe 
for tbe laws and ordinances governing the production, transportation, handling, 
and sale of milk.’* 

The advantages of a carbohydrate medium in the routine bacterial ex- 
amiiiatioii of milk, J. M. Shesman {Jour. Bad,, 1 (1916), 5, pp. 461-4^8, 

pis. 2, fys. 3).—A study is reported of bacterial counts made on plain agar 
prepared according to* the standard formula and on lactose agar with the same 
Ingredients plus 1 per cent of lactose. Triplicate plates were made for each 
dilution and the counts vrere made after 48 hours* incubation at 37® C. 

Results obtained from 18 samples of raw market milk showed an average 
increase of 43 per cent in the counts obtained with lactose agar over tiiose 
obtained from plain agar. Fourteen of these samples sbovred an inerease of 
over 20 per cent in favor of lactose agar. Data obtained from the examination 
of six samples of pasteurized milk showed increases of 141 to 1,050 per cent 
In favor' of lactose agar. The average diameter of the ten largest colonies 
on plates from one culture of Bacterium lactis acidi was 64 pL on plain agar 
and 614 p. on lactose agar; for another culture of this organism 284 p. on 
plain agar and 833 p. on lactose; and for a streptococcus 228 ^ on plain agar 
and 536 on lactose. 

The carbohydrate medium 'was found to be of considerable value in dif¬ 
ferentiating the types of organisms on the plates. 

A. T. C. classimeter, A. T. Chabeon (Ept, Min. Agr. Prm. Quebec, 1916, pp, 
91-^94, figs. 4).—A simple apparatus for the rapid classification of milk and 
cream on the basis of acid content is briefly described and directions are 
given for its use. 

The effect of feeding on the composition of butter: Decorticated groundnut 
cake and decorticated cotton cake, H.'T. Cba^jfield (Amlgst, 41 (1916), Jo. 
488, pp,^ SS6-SS9 ),—^Experiments carried out at the Midland Agricultural and 
Dairy College upon the effects on the composition of butter of feeding peanut 
cake and cottonseed cake are reported. Analyses are given of the tw^o cakes. 

Eight cows were fed for five weeks a basal ration of mangels, hay, bran, and 
dried yeast In addition 4 of the cows were fed 4 lbs. of decorticated peanut 
cake and the others 4 lbs. of decorticated cottonseed cake per head daily. The 
fat of the butter made from the mixed milk from each set of cows, taken night 
and morning on alternate days, was subjected to analysis. 

No great differences were found in the composition of the butter fat produced 
by the two groups except in the proportion of unsaturated fats, which ap¬ 
peared to be somewhat greater in the samples of butter produced from the 
peanut cake feeding- The butter from peanut cake feeding was much softer 
and usually rather darker in color than that from cottonseed cake. No special 
differences were noticeable in flavor of the two butters. 

Why gelatin is required and its effect on quality [of ice cream], O. E. 
WiixiAMS (MUh Dealer, 6 (1917), No. 5, pp. 18-21 ).—Brief consideration Is 
given to the use of gelatin in ice cream making, together with results of ex¬ 
periments conducted by the Dairy Division of the U. S. Department of Agri¬ 
culture relative to the effect of gelatin on the quality of ice cream. 

It was found that in some cases gelatin produced undesirable aftertastes. 
Some grades of gelatin seemed to accelerate and blend the cream and fruit 
flavor of the ice cream. Where too much gelatin was used the fruit flavor 
was not so' pronounced. Gelatin that had been heated repeatedly produced lee 
aream having a weak body. The best results were secured when the gelatin 
was used the same day it was prepared and at a temperature of at least, 
F. before it was mixed with the cold cream. 



876 


EXFEEIMEJTT STATION BECOBB, 


lYoL 36 


Ice creaDi made from homogeni^sed cream was packed ia 3-gal. cans in an 
ordlnao" ice cream cabinet in a warm room. At tlie end of 48 hours the ice 
cTesin containing no gelatin had completely lost its identity and ¥aiiie as ice 
c'ream, while that containing a normal amount of gelatin was practically un- 
ciiaDged. Two cans of this ice cream were kept under favorable storage con¬ 
ditions for six months, at tvhich time the flavor and texture of the gelatin was 
good and the more preferable of the two. 

Correct payment for cheese factory milk by the Babcock test, J. L. Sammis 
(Wisconsin Sta, Muh 276 {1917}, pp. 4^, figs. 4 ),—In this bulletin various 
methods for computing milk payments from the fat test at cheese factories 
are explained and illustrated by .using each method for calculating payments 
for milk to a set of five factory patrons who deliver milk varying in fat content 
fruiii 3 to 5 per cent. The payments are then compared with the values for the 
five lots of iniik reckoned on the average yield of cheese of known moisture 
content, as deterniined by over 300 experiments and factory tests made by the 
New York State Station (E. S. B., 4, p. 948). 

It was found in 94.9T per cent of 15,000 cases studied that the patrons’ pay¬ 
ments computed by the fat test vrere correct within 2 cts. on the dollar. In all 
cases a new method by w'hich the weight of milk is multiplied by the percentage 
of fat plus 0.0 gave results within'2 per cent of the actual yield. Other methods 
were studied wMdi also gave accurate results, but it is stated that the fat plus 
0.6 method is the simplest and is therefore preferred for practical use. The 
,pooling system is condemned. 

Because of a belief that the percentage of casein in milk is not closely enough 
related to the percentage of fat to permit the use of a formula for calculating 
casein, the Hart casein test has been used at some factories in addition to the 
Babcock test us a basis of payment. Studies of over 2,200 payments to patrons 
of Wisconsin cheese factories showed that to a very considerable extent the 
variations In the results of using this test from month to month offset each 
other, so that the net gain at the end of the year was small in the,great 
majority of cases. In view of the fact that the relative cheese-making value of 
different lots of iniik depends upon the cheese-making solids which they contain, 
and !s independent of the percentage of moisture in the cheese, the new method 
of uo,inputiag payments is deemed equally applicable at Cheddar, Swiss, brick, 
and Limburger factories where 'whole milk cheese is manufactured and where 
the whey fat is recovered by skimming. 

Comparison of the imported and domestic Swiss cheese, J. L. Sammis (TI%- 
emmn Sta. But 275 {1917), p. 44 ).—^Results of analyses indicate that the 
average of 39 sam,ples of imported Swiss cheese contained 49.S per cent of fat, 
while the average of 48 samples of the domestic product was 52.04 per cent of 
fat. It is stated that the main difference between imported and domestic 
cheese seems to be due to the time and manner of curing. The imported prod¬ 
uct is held for six months or more before it is consumed, whereas the domestic' 
cheese is usually sold or put into cold storage within a month or two from 
the time it is ihade. “Without long-continued curing and salting in a warm 
room, the quality of domestic Swiss cheese can not equal that of the imported 
product” 

Effect of silage on quality of .Swiss cheese, X L. Sxmmis Bid. 

TO (1917), p. 46)*—Results of experiments at the university creamery and 
of field studies indicate that, by proper cleanliness in feeding silage and han- 
ding the milk, It is possible to avoid cheese troubles due to the feeding' of silage. 
.An, examination of the product' of a number of factories produci'ng block Swiss 
ct^e froxa milk secured .from' silage-fed cows indicated' that a good quality 
of, 'Aw* was generally secured. In some cases gassy fermentations affected 
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t&e quality of tlie milk, causiag bloating of the cheese, but this was found to 
be dae to the fact that infection came from the whey tank and was trans¬ 
mitted to the next day’s milk through the use of the same cans for whey and 
miik. 

Cheese maMng in Vermont, H. B. Eixexbeeges (But Ft. Bept, Agr,^ Mo, $5 
(1916), pp. 31, figs. 3). —In addition to statistical notes on the cheese industry 
in the State, suggestions are given for the manufacture of cheese under Ver¬ 
mont conditions. A floor plan for a cheese factory to handle up to 12,000 lbs, 
of milk is shown. 

Skimmiiig whey at Vermont cheese factories, H. B. Eulbxbseges and M. R. 
Tonsi’siru (BuL Tt Dept Agr., Xo. 26 {1916), pp. 19). —Brief directions are 
given for the skimming of w'hey and the manufacture of whey butter at cheese 
factories. Results of three years’ work at a small Vermont cheese factory 
show that 2| lbs, of whey butter were made per 1,000 lbs. of milk, the net 
receipts to patrons being 4.6 cts. per 100 lbs. of miik. 

The pasteurization of skim milk and whey as food for calves, V. A. Moose 
(V. Y. Dept, Agr. But, 81 {1916), pp. 1780-1797, pi. 1 ).—This paper deals with 
the subject from the standpoints of the prevention of the spread of the germs 
of infectious diseases through miik and whey and the dietetics of heated milk. 
An appendix gives tabulated results of experiments by various workers on 
the thermal death point of tubercle bacilli. A bibliography is included, 

YETEEIl-AEY MEBICIIE. 

Anaphylaxis to the separated proteins of horse serum, H. H. Dai-e and 
BUbtley {Biocliem. Jour., 10 {1916}, Mo, S, pp, 408-46S, figs. 10), —From the 
study the authors conclude that each of the three proteins, eugiobulin, pseudo¬ 
globulin, and albumin, separable from horse serum by their physical and chemi¬ 
cal properties, can act as anaphylactic antigen, A guinea pig which has been 
sensitized by one of the proteins is more sensitive to that than to either of 
the others from the same serum. In some eases the sensitization appeared to 
he rigidly specific. 

The sensitiveness of the guinea pig to albumin is developed later than is 
that to the globulins. This difference possibly accounts for the fact that 
previous investigators failed to detect the sensitizing property of albiimin. The 
difference is especially marked when sensitization is carried out with the whole 
serum. 

An effective dose of any of the proteins to which the guinea pig’s plain 
muscles have been sensitized partially or completely desensitizes It to the other 
proteins of the same serum. No distinction of antigenic properties was shown 
by the crystalline albumins of the white of the eggs of hens and clucks. 

The resulis are discussed in detail and are deemed of practical value in 
concentrating the curative element in a specific immune serum, where the ideal 
is ** simply' the reduction of the ratio of total protein to antitoxic value; for 
the purpose of reducing serum reactions the elimination of albumin seems to 
be as important as that of euglobulin, -when the pseiidoglobulin is the fraction 
carrying the therapeutic' power.” A relatively long latent period of the sensi- 
tiveness to albumin is considered to represent the successive appearance, at 
different time intervals, of sensitiveness to the different serum proteins rather 
than as representing separate reactions to the sera of the different animals 
which may have contributed to the serum. 

The action of hypochlorites and allied substances on proteinSy and their 
hAavior on injections T* H. Mieboy {Bi&eJiem, Jour,^ 10 (IBM), Wo, S, pp, 455- 
|65, figs, 5).—Experiments are reported in graphical form and discussed on the 
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action of liypoclilorites on albuminous soiutions, the action, of cMoramin-T on 
albumins, tlie action of fciypociilorltes and cbloramiii-T on amino acids, intrav¬ 
enous injections of BypocWorites and cWoramin-T, and cMoramin-T injections. 

The effect of various clieioical substances on. the hemolytic reaction, N. P. 
Shebwood (Jquk Infect, Dimmes, 20 {1911), Mo, 2, pp, 185-200 ),— Data ob¬ 
tained from the investigation of the effect of lactic acid, hydrochloric acid, 
sodium bicarbonate, and acetone on the complement content of rabbits in vivo; 
of ether and cMoroforni anesthesia on the hydrogen ion concentration and 
complement content of the Mood of normal rabbits; and of the influence of car¬ 
bon dioxld, lactic acid, hydrochloric acid, uric acid, urea, benzoic acid, tar¬ 
taric acid, hydrazin sulphate, acetic acid, acetone, ether, and chloroform on 
the hemolytic reaction in vitro are reported in detail and discussed. 

The data show an apparent drop in complement as a result of anesthesia. 
This, how'ever, was found not to be constant. “The apparent drop probably 
is the result of the pr^ence of the anesthetic, as well as of a slight increase 
in acidity. Sodium bicarbonate and lactic acid injected into rabbits did not 
cause a drop in complement; if anything, they caused an increase. The lactic 
acid was probably oxidized over Into carbonates by the body, thereafter acting 
as an alkali.” Hydrochloric acid injected into rabbits caused a marked drop 
in complement. This is considered to be due to the nonoxidizabiilty of the 
mineral acids in the body. Acetone injected in fairly large amounts failed to 
cause a drop in complement. 

Carbon dioxld, lactic acid, bydrcKJhiorie acid, urea, benzoic acid, tartaric acid, 
acetic acid, acetone, ether, chloroform, and hydrazin sulphate were found to 
deflect or destroy hemolytic complement in certain concentrations. All of these 
agentf except urea and carbon dioxid caused a linking of human red Wood 
cells in certain concentrations. ■ 

*® In general it may be said that the zone of concentrations fixing complement 
very nearly approximates, and in many cases coincides with, the weakest 
dilutions producing hemolysis, and may extend down to include a few concen¬ 
trations wMch are unable to produce hemolysis. The amount present in the 
blood is normally many times less than the amount required to affect com¬ 
plement Under some pathologic conditions the concentration in the blood may 
be greatly increased, nearly approaching the amount which would affect 
comploasent” 

It is, indicated in the case of the anesthetics that there is “ a twofold 
mechanism inhibiting hemolysis by amboceptor and complement—the action 
of the anesthetic on the permeability of the membrane, and the de^ftection of 
complement.’’^ The possibility that “some organic compounds might occasionally 
play some rdle in either inhibiting or intensifying the anaphylactic shock, since 
complement seems to be Involved in this reaction,” is suggested. 

The passive transference of nonspecific antibodies, P. K. Olitsky and B. S. 
Brazm (Jmr, Infect, Diseme^, 29 (1917), Mo, 2, pp, 145-150, figs, 5), — ^Experi- 
iBents are reported in which one rabbit was repeatedly inoculated with increas¬ 
ing doses of dead typhoid bacilli grown on agar slant and another animal 
rimllarly inoculated with organisms of the same strain but grown on serum 
media. Care was taken to exclude particles of the media from the suspension 
'Used for inoculation. Ten days after the last injection blood was obtained 
from the animals and in the first case designated as “plaln-agar typhoid 
^ 'tmniiiiie ^ruin ” and in the second as “ serum-agar typhoid immune serum.” 
pigs were sensitized to these sera and later killed, and the uteri removed 
In '.I^ocke’s solution according to the procedure of Dale. 

V tite; case of the guinea pig injected with plain typhoid iminiiiie seruin the 
liad 'abswbrt typhoid antibodies but there was no reaction to serum. In 
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the case of the guinea pig injected with serum typhoid imintine serum the uteri 
had absorbed' typhoid antibodies and at the same time antibodies against human 
semm. 

The practical significance of the experiments reported is “ that great care 
should be exercised in classifying bacteria by the ordinary method of testing 
against rabbit immune serum.” 

A comparative examination of the blood of certain Australian animals^ 
Cy. Buchanan (Proc, Eop. Boe. Victoria, n, ser,, 28 (1918)^ No. 2, pp. 18S-297, 
pU. 2).—The author has examined the blood of various Australian batracfilans, 
reptiles, birds, mammals, and one fish, and reports the results in tabular form, 
together with a brief discussion of the data. 

In general a decrease in si^e and an increase in the number of the red cells 
was found in ascending through the various ’srertebrate groups. There was also 
a corresponding decrease in the number but an increase in the size of the 
lymphocytes. The mononuclears remained fairly constant in size but decreased 
in numbers. The polymorphs also increased in percentage counts with the rise 
in the scale of vertebrates. The eosinophils were really numerous only in 
birds and the higher reptiles, where there were also two hinds of granules, a 
round and a crystalloid variety, possibly pointing to an avian relationship. 
Mast cells were absent in the fish. 

The occurrence in nature of certain yeast-like fungi with reference to 
their possible pathogenicity in the higher animals, W. H. Emio (Am Mis¬ 
souri Bot. Gard., S (1916), No. 2, pp. 243-$07, figs. IS). —From 850 different 
sources, 180 cultures of yeast-like fungi w'ere obtained, but only 12 of these grew 
on a blood serum medium at ST'* G. The 12 fungi included 6 cultures of Toruia, 
5 of Aiternaria, and 1 of Oospora. One culture of Toruia and 4 of Altemarla 
produced small quantities of alcohol in sugar nutrient solutions. 

In acid yeast-water solutions all 12 of these organisms brought about a 
change in the acidity reaction, there being a decrease in the acidity of all the 
acid nutrient solutions except In the presence of acetic acid and in one culture. 

**The results of 34 animal experiments were negative In that the death of 
certain animals was not caused by the formation of lesions or abnormalities due 
to the organisms Injected. No extracellular toxins were obtained from the 
cultures of these 12 yeast-like organisms. 

**The results of these experiments and a review of literature on animal 
pathology indicate either that pathogenic yeast-Hke fungi do not occur in 
nature, or that, If they are present, they are so few as to be met with only under 
exceptional conditions.” 

' IBeports of the civil veterinary department, Assam, for the years 1914-15 
and 1915-16, W. Habbis {Ept. Civ. Vet. Dept Assam, 19U-15, pp. 28; 
pp. 2$). —^The usual annual reports (E. S. K., 32, p. 81). 

Annual reports of the civil veterinary department, Bihar and Orissa, for 
-the years 1914-15 and 1915-16, D. QtHNXAN {Ami. Mpt. Oiv. Vet. Dept Bilmr 
and Orissa, pp. 15+XIV+2; 1915-U, pp. I5-fXTI+-2).—The usual 

annual reports (B. S. K., 32, p. 272). 

Beport on the civil veterinary department (including the Insein Veteri¬ 
nary School), Burma, for the year ending March 31, 1918, G. H. EvASfc 
(Am Mpt Civ. Vet Dept Burma. 191B, pp. pi. !).■—^The usual annual 

report (B. S. B., 34, p. 275). 

Begulaldoiis adopted by the Live Stock Sanitary Board and the Eve stock 
sanitary law of Alabama, 1918 (Auburn, Ala.: Btate, pp. 28).—The text Is 
given. 

Notes on fowl pest (pestis avium) and foot-and-mouth disease, S. Bei.i'Anti 
and A, Ascou {GMn. Vet IMilan}, Mass. Fol. Banit 6 Jp., S9 (IBM), No. IS, pp. 
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571‘-S$7f pt J).—Detailed tabular experimental data of a nniiiber of inocula¬ 
tion experiments wltb tbe virus of fowl pest in varying dilutions are sub¬ 
mitted. The deftbrinated blood of a fowl which had died from the disease was 
found to cause marked temperature rises but not to confer immunity. 

Data obtained from Immunisation experiments against foot-and-mouth disease 
are also reported. The bovine virus was found to cause febrile manifestations 
and stomatic lesions in swine in two days. The materia! obtained from the 
stomatic vesicle mixed with blood and kept in a thermostat for five days did 
not cause any stomatic manifestations, and conferred immunity only in the 
presence of bovine or porcine vims. The results reported are considered to 
be merely preliminary, and no definite conclusions are drawn. 

Comparative study of Bacillus antfiracis-symptomatici and allied organ¬ 
isms with respect to gas production, L. G. Tonn (Jour. Infect. Diseases, 20 
{1917), Fo. 2. pp. 151-169 ).—^Detailed tabulated experimental data obtained 
from a comparison of results in gas production from sugars by B. anthracis- 
sumptonmtiei and allied organisms show that the organism produces more gas 
from dextrose, levulose, and maltose than B. cedemaMs-malignL The greater 
proportion of this gas is carbon dioxid. The training of seed cultures was 
found to Influence the gas production of these organisms considerably. 

Substances credited with the putrid odor are produced in cultures by 
strain members of both groups. The gas production of most of the strains 
occurs late and progressively up to about the tenth day. In some media gas 
production continues to a slight degree for some time after this. An explosive 
mixture of gases, apparently containing hydrogen and no carbon dioxid, may 
be produced from * carbohydrate-free ’ broth.” 

, The conglutinatioii reaction in tlie diagnosis of glanders compared to other 
diagnostic methods, G, B. Scorn (Mod. Zooiatro, Parte tSd., 27 (1916), Nos. 9. 
pp. 10f pp- 246-25 $).—The author concludes that the conglutination 

test is the most desirable for the diagnosis,of glanders. The results are in 
accordance with those obtained by complement deviation but the conglutination 
procedure is preferred. 

The precipitin reaction Is considered to present certain possible sources of 
error which depend largely on the technique. The intrapalpebral reaction is 
deemed a very accurate diagnostic procedure. 

The ophthalmic reaction was found not always to yield reliable results. Its 
positive reactions are of value, but the negative ones do not necessarily exclude 
infection. Repeated instillations of maliein can not always be relied upon to 
reveal infection. On'account of the ease of recognising positive results the 
reaction is considered of value as a subsidiary test. 

Biroplasiaosis and other parasite diseases of the blood of domestic animals 
In the Balkans, W. N. Markoff {Arch. BcMiffs -u. Tropen Eyg., 20 (IBM), Wo. 
'J4, pp. S1S-SS5; in Trap. Yet Buh, 4 (1916), Wo. 4, pp. 151-154).—TMs re-, 
port:' of observations made for the most part during 1912 to 1914 at various 
plac» in tite , Balkans relates particularly to protozoan diseases. 

The reKaMif-^y of ceH proliferative changes in the diagnosis of rabies, 
1. B. Harbsnbe^.h and B. M. UNnxEHiLL {Pern. Live Stock Bmiit. Bd. €irc. 
46* il9M), pp. 6).—-Previously noted from another source (B. S. E., 

m p. 80). 

Babies eradicatioii in "'Nevada, S. B. Pipkb and B. R. Sans (Carson dtp: 
Wemia MaUes Com., 191$,\pp. 7, figs, g).—This is a report upon the progress^ 
of the ratlin eradiation canti^aiga carried on under the direction of the Bureau' 
of Biological Surrey of the ET. B. Department of Agriculture in cooperation 
with the Nevada Babies Commijwion. 
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Draft of proposed law for immimiz;atioii of cattle and carabao in tlie 
PMlippine Islands and correspondence relative to such inmmnizationj H. S. 
Mabtin {Manila, P. I,: Dept. Pub. Imtr., 19X5, pp. 29). —TMs is a detaEed draft 
of the proposed law in both English and Spanish. 

A further report of the diagnosis of open cases of tnbercalosisj D. H. 
Udaix, and R. B. Biech {CormU Vet., 7 {1917), No. 1, pp. lS-29 ).— ^Tiie results 
of ft study carried out to demonstrate the possibility of recognizing open cases, 
or spreaders,” of the disease, covering a period of about sis years, are reported 
In detail and discussed, 

Reliance npon a physical examination alone for the suppression of the disease 
is considered to be a failure from the results obtained. It is, however, of value 
In the partial reduction of the number of “ spreaders ” in a badly infected herd., 
It is also considered to be of service in detecting the occasional nonreacting 
** spreader.” 

A uniform standardized system of inspection is recommended. 

Tuberculosis of fowls iWisconsm Sta. Bui. 275 (1917), pp. 4-0, —^Experi¬ 

ments on the communicability of avian tuberculosis to swine by inoculation of 
pure cultures of the avian organism, by B. A. Beach, E. G. Hastings, and X G. 
Halpin, are noted. Fatal results were obtained in every case, although it is 
considered that the post-mortem examination vrould have hardly indicated that 
the changes were due to the tubercle bacillus. “While these cases of fata! 
tuberculosis were produced in hogs by artificial inoculation, it is doubtful 
whether the avian tubercle is able to produce a fatal termination of the dis¬ 
ease when the infection is acquired under natural conditions, as by feeding.” 

The “ wattle ” test with avian tuberculin was found to be highly satisfactory. 

Special report on diseases of cattle (0. S. Dept. Agr., Bur. Anim. Jn&m., 
1916, rev. ed., pp. 568, pis. 50, figs. 29). —^A revised edition of the wurk pre¬ 
viously noted (E. S. B., 21, p. 2S3). 

Some facts about abortion disease, E. 0. Schboedee and W. E. Cotton 
(Jour. Amer. Vet. Med. Assoc., 50 (1916), No. 6, pp. S21-SS0). —^A paper, pre¬ 
sented at the meeting of the Massachusetts Veterinary Medical Association, at 
Springfield, Mass., in October, 1916, in which the authors discuss some of the 
results of their recent work. 

Since the Badlius abortus is an obligatory parasite, its chronic persistence 
in the bodies of infected cows is probably the most important among the causes 
responsible for the propagation, perpetuation, and wide prevalence of the 
disease. In numerous tests made with milk from many different cows the 
abortion bacillus was never found in the milk of a cow unless both her milk 
and her blood serum possessed agglutinating properties for suspensions of abor¬ 
tion baciiii. This, however, does not necessarily mean that the milk of all cows 
which react with the agglutination test for abortion disease is infected, since 
tests of milk from reacting cows have been made without detecting abortion 
bacilli. 

Investigations thus far indicate that the blood serum of reacting cows with 
uninfected udders gradually loses its power to agglutinate suspensions of abor¬ 
tion baciiii. If this proves to be the case, it is held that with other facts it 
will justify the conclusion that the persistence of agglutinating and complement- 
'fixing substances in the blood of cow^s, relative to abortion disease, is intimately 
associated with the abortion bacilli that enter that body through the lymphatics 
from infected udders. That abortion bacilli do not maintain themselves in 
the bodies of cows elsewhere than their udders and gravid uteruses is a conten¬ 
tion for which they have obtained fairly convincing proof. The authors con¬ 
sider the evidence at hand sufficient to prove that abortion bacilli do not main- 
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tain tbemselTes In tlie bodies of nonpregnant cows elsewhere tlian in their 
udders. 

Investigations of seemingly vigorous, healthy calves produced by cows with 
infected udders have shown that such calves may harbor abortion bacilli in 
their stomachs and gastro-hepatic lymph glands* but invariably when the calves 
were infected the afterbirth and the nternses of their dams were also infected 
with the disease. 

The authors find that the agglntination test for abortion disease is fully as 
reilaWe as the complement-fixation test, but far less complex, and hence, in the 
hands of those who have many and varied duties, more reliable. The introdnc- 
tioa of' abortion bacilli into the ndder through the teat, though a method of 
Injection was used which almost certainly precluded mechanical injury, posi¬ 
tively infected it and caused the gradual development of agglutinating power 
for suspensions of abortion bacilli In the blood serum. The passage of abortion 
bacilli from the udder to the uterus is held to be an experimentally demon¬ 
strated fact, 

The present status of the abortion question* A. ISichhoen and G. M. Potteb 
C/o«r. Amer. Vet, Med, Assoc,, 50 (191$), Ko. 3, pp. 29S-S20), —The data given 
in this paper, presented at the meeting of the American Veterinary Medical As- 
soclatloii, at Detroit, Mich,, August 22, 1916, are based upon investigations car¬ 
ried on by the U, S. Department of Agriculture, 

In discussing the difficultif^ met with in their investigations of contagious 
abortion of cattle, reference is made to the new type of the organism which 
occurs in the milk of certain cows, recently described by Alice Evans (E. S. K., 
S5, p. 6T5), and to which the name BuciUm abortw Upolyticm is given because 
It decomposes butter fat. This type has failed to react to the agglutination 
and complement-fixation tests and feeding and inoculation tests have also been 
ineonelusive. A strain of B, abortus from pathogenic sources after having 
grown for 9.5 months in a medium containing milk fat acquired the same fat- 
splitting property. 

In several herds where abortions have occurred occasionally repeated sero- 
logleftl teste have failed to demonstrate the presence of B. abortus. Whether 
these organisms play a causative rdle in such cases; whether they are attenu¬ 
ated forms of the pathogenic variety which have lost some of their character¬ 
istics as they acquired the fat-splitting property, and if so, whether under cer¬ 
tain circumstances they may not regain their pathogenic properties; and 
whether they are detrimental to human health are questions that remain to be 
defceriaiiied. 

The authors" experience leads them to believe that there may be some organ- 
Ism of which nothing Is known at the present time that may eventually be found 
to cause abortion in at least part of those cases (some 5 per cent) now recog¬ 
nized as nonspecific abortion. 

In a discussion of immunity the authors state that even among young cows 
atortion occurs but once in much more than W per cent of the cases. Whether 
this be called immunity or by some other name there Is unquestionably some 
protective agency that for all practical purposes must be recognized as an ac¬ 
quired resistaO'Ce against the disease. In a large herd at Washington, D. G., 
where Inv^tigaticwss have been carried on, abortions were frequent while new 
cows were being purchased and msceptible material thus added, but as the 
prartl<» was discontinued and the calves horn in the herd were raised the dis- 
progr^vely decrmsal, until at the present time abortion is rare and a 
.heril Imiiiiitt'lty seems to have been established. 

authors find that wrologiml teste a,re not infallible, due to the fact that 
hctti. the liite!t€si aniinais and the inaBune on^ which no longer harbor the 
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eaiisati¥e organism in their bodies may react It is also pointed OBt that a re¬ 
action does not necessarily indicate that the animal has aborted or that it will 
abort, since the immunity may have been acquired without the occurrence of 
any visible manifestations. Also an aborting cow may sometimes fall to react. 

In discussing the time and method of infection the authors report upon agglu¬ 
tination tests made of the blood of the female cattle of breeding age in a herd 
consisting of more than 2,000 head of Jerseys, of which about one-tMrd were 
pure-breds and the remainder grades. Of the 41S cows which had produced 
calves 159, or 38,5 per cent, aborted and of these 120 aborted once, 35 twice, and 
4 three times. Fiftx'-eight of the cows which aborted once gave a positive reac¬ 
tion and 8 were questionable, and of these 66, 9 show'ed difficulty in breeding. 
Fifty-four abort ers gave negative reactions and 3 showed difficulty in breeding. 
Of the 35 which aborted twice, 27 were positive and 3 questionable, and of these 
2 showed difficulty in breeding; 5 gave negative results and showed no difficulty 
In breeding. Of the 4 cows which aborted three times, 3 reacted positively and 
1 negatively, but no difficulty in breeding was recorded. Twenty-five cows 
showed difficulty in breeding without aborting, and of this number 10 gave posi¬ 
tive reactions, 12 negative, and 3 questionable. Sixty-six reacted positively 
without showing other evidence of infection. The facts pr^ented seem to con¬ 
tradict strongly the contention that infection Is to a considerable degree ac¬ 
quired during calfhood. 

With a view to determining the degree to which calves and bulls are in¬ 
fected, numerous samples of Mood were collected at the abattoirs of Balti¬ 
more, PhilaclelpMa, Washington, and Bichmond from animals of dairy breed¬ 
ing. There were tested 182 bulls over one year of .age, of wffiich 10 were posi¬ 
tive and 6 were questionable. Of 520 male calves up to one year of age 7 
gave positive and 4 gave questionable reactions, and of 299 female calves of 
like age 2 positive and'2 questionable reactions were obtained. 

The authors’ conclusion in regard to immunization Is that at present such 
treatment should be regarded as second in importance to proper sanitation. 
In referring to medicinal preparations, including proprietary remedies, it' is 
pointed out that there is no supporting evidence available for any of such 
preparations. Inasmuch as there is no therapeutic treatment known at present 
which will either prevent or cure infectious abortion, attention should be 
primarily directed toward prevention by sanitation. Suggestions are given 
as to the control of abortion, together with a discussion of methods of dis¬ 
infection, 

.Contagious abortion of cattle, A. Bichhobn and G. M. Pottes (U. B. Dept 
Affr,, Farmers* But 790 (1917), pp. 12). —general account of the disease and 
its treatment. It is pointed out that while formerly confined almost entirely 
to dairy cows it has now spread to the beef herds on the range, where the 
losses are proving especially severe. The stockmen, as well as the dairymen, 
are urged to awake to the seriousness of the situation and combine for a 
systematic campaign against the disease. 

Practically significant facts about abortion disease, B, C. Schboedbr and 
W. B. Cotton (Amer. Jmr. Fef, Med,, 12 (1917), N&, 2, pp, 75-78).— ^A paper 
presented at the meeting of the U, S. Live Stock Sanitary Association held at 
Chicago in December, 1916, in which the authors present the practical results 
of investigations substantially as noted above. 

Possibilities and limitations in control of abortion, 0. J. Mambwall (Amen 
Jmr. Yet Mei., 12 (1917), Wo. S, pp, 1$7, US), — A paper presented at the meet¬ 
ing of the 1I« S. Live Stock Sanitary Association at Chicago in December, 1016. 

Investigations into the occurrence of onchocerciasis in cattle and asso¬ 
ciated animals in countries other than Australia, Gbosgina Sw^eet (Frm, 
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Soe. Vidoria, a B8 {19U), lio, i, pp. 1-51, pis. 5).—Previously aoted 
from another source (B. S. R., 34, p. 582). 

Semin studies on Eog ckolera {Wiscomin Sta. Bill. 215 (1917), p. 41),—^Tlie 
use of sodium iodoxybenzoate to increase the production of antibodies in im¬ 
mune sera, as reported by earlier investigators, was tested in the production 
of bog-cliolers senim* WMIe the serum of hyperimmiinized animals so treated 
showed a slight increase in potency, the increase was not deemed sufficient 
to Justify the use of this agent in commercial manufacture.’* 

I Hog cholera inoculations with serum globulin], P. C. Minkueb (WetG 
Jersey Stas. Rpt. 1915, pp. 76-85). — ^The results of the treatment of 201 animals 
(ranging in age from sncMing to mature breeding animals five years of age) 
by the serum alone treatment with serum globulin are reported. Each animai 
was inoculated with SO ce. of the globulin. Thirty-eight animals of the total 
number died, 31 of which had a temperature above lOS*" P. at the time of 
injection. All of the control animals not Inoculated with serum, with the ex¬ 
ception of tw’o, died subsetuently to being turned out to produce contact ex¬ 
posure with w'el! animals. 

Three cases of abortion followed the injection, one of which was undoubtedly 
due to injury received at the time of injection. Serum when injected into 
pigs whose temperature wms normal at the time of inoculation protected in 
all cases. It is, however, considered not to have established any curative prop¬ 
erties of economic worth. 

Special report on diseases of the horse (17. S. Bept. Agr., Bur. Anim. Indus., 
19M, rev. ed., pp. 629, pU. 4^, figs. 18). —revised edition of the worh previously 
noted (E. S. R., 15, p. 619). 

[Poultry disease observations], H. R. Lewis and W, G. Thompson (Wew 
Jersev Sius, Rpt. 1915, pp. 120-122). —^Investigations made of the occurrence 
during the hot summer months of what was termed “summer poisoning** led 
to the conclusion that this trouble was a form of ptomaine poisoning resulting 
from the fowls eating decayed fiesh of carcasses of other fowds. The only 
treatment found practical in such cases wms the administration of a dose of 
Epsom salts, one-lmlf teaspoonful dissolved in a little warm water and poured 
down the throat of each fowl. 

Campaigii to eliminate bacillary white diarrhea (Masmehmetts Sta. Gire. 
65 {1916), folio) ^—^A revision of Circular 56, previously noted (E. S. E., 34, 
p. 189). 

An intradennal test for Bacteriuin. pullonim infection in fowls, A, B. 
Wakp and B. A. Gailaghek (U. S. Dept. Agr. Bui 517 (1917), pp. 15). —In 
searching for an accurate method of detecting the presence of the causative 
organism of bacillary white diarrhea in fowls that is simpler and cheaper 
than the agglutination test, the authors have found the intradermal test to 
give encouraging results. 

la their experiments a hilled culture of B. pullomm grown for about a 
month and held for several weeks before use and without further treatment 
than carboiizing has given the most satisfactory results. The edematous swell¬ 
ing resulting from, the injection of this product Into the vrattle of a fowl, when 
observed at the proper time interval, is an indication of the presence of infec¬ 
tion of B. pullonm in the fowl. Readings made at various time intervals have 
lei to the conclusion that the 24-hour interval gives the most accurate results. 

“The weight of'evidence indicates that any perceptible swelling of the wattle 
al 0 iiM be regarded as significant' A second intradermal test made at an in- 
,lwtl of four days gave results varying but little from the first test Others 
made at Intervals up to two months ^ve less accurate results the second time. 
Is'no advantage in, retmttng. 
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“ Of birds artificiaily iafected with the disease and tested in tlie laboratory, 
ia round numbers 90 per cent gave positive reactions; and in 6 per cent tlie 
test failed to indicate a reaction when lesions were present. In 3 per cent no 
reaction occurred and no lesions were present In a field test on 231 birds 
made simnltaneonsiy tbe agglutination test, the intradermal test at ® 
liouTS failed to detect one case reported positive to tbe other test. In a second 
flock of 50 birds in which tlie two tests were compared, the intradermal test 
when read at 46 hours failed to indicate one case that was detected by the 
agglutination test Another group of about 100 birds tested under unfavorable 
conditions gave less satisfactory results. . . . Autopsy does not furnish an 
absolute standard for comparing the accuracy of tests. Seventy-two per cent 
only of naturally infected birds that had reacted to one or both tests were 
found on autopsy to be unmistakably infected. . . . 

*^Tlie intradermal test has already shown sufficient promise to warrant 
further extensive trials in the field in comparison with the agglutination test.’" 

Poultry farm disinfectioii, J, B. Paige {MmsachmetU Ma,. Giro. 66 {1916)^ 
pp- 4 )-—This circular describes briefly some simple methods of disinfection 
applicable to the poultry farm. 

American records of Bioctophyme renale, M. G. Halo (Jour, Amer. Vet, 
Med, Assoe.^ 59 {1916), Mo, 3, p-p, S70, S71), —^The author calls attention to two 
records of the occurrence of the giant kidney worm additional to those compiled 
by Eiley (E. S. E., 36, p. 86). 

E¥SAI EHailElEIJIG. 

Thirteenth biennual report of the state engineer of Wyoming, 1915-16, 
J. B. Tbue {Bieik Bpt, State Engin. Wyo„ 13 (1915-16), pp, 379, pis, 11), —A 
report for the years 1915 and 1916. 

Second report on the water powers of Alabama, B. M. Hall and M. R. 
Hall (GeoL Survey Ala, But 17 (1916), pp. 446, pis, 19, figs. 4 )’—This report 
gives the results of measurement of flow made on the Important streams of 
Alabama. 

Surface water supply of the lower Mississippi Elver basin, 1815 {U, S, 
Qeol, Survey, Water-Supply Paper 467 (1917), pp, 5-43+XXXJlI, pU, 2 ).— 
This report^ prepared in cooperation with the States of Colorado and New 
Mexico, presents the results of measui'ements of flow made on the Arkansas and 
Red River basins during 1915, A section on stream-gaging stations and pub¬ 
lications relating to vrater resources is appended. 

Ground water for irrigation in the Morgan Hill area, California, W. O. 
Claek (U, 8. Geol Survey, Water-Supply Paper 409~E (1917], pp. 61-108, pis, 

figs, 5 ).—^TMs report deals with the geology and ground water of an area 
of about 15,730 acres in the Santa Clara VaEey, Cal, Precipitation and stream 
flow data affecting the area are also included. 

“The soils of the region range from gravelly clay loam to a rather heavy 
sandy loam and vary widely in fertility. In the central part of the area, about 
Morgan Hill, they consist predominantly of coarse, angular gravel and on the 
whole are the least fertile in the area, though even in this locality they show 
rather wide variations In character and fertility, some of them being very open 
and porous and others comparatively tight and impervious.”' 

In 'the Morgan Hill area the ground water occurs in the valley aHuvium. 
Over most of the valley' area the water table . . . lies at a depth of about 20 
to 80 ft. below the surface of the ground during the low-water season and about 
15 to 50 ft, daring the high-water season, . . . Although the development of 
the ground -water within the proposed irrigation district has been very slight, so 
far as it goes it seems to show satisfactory results, and apparently wells In this 
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area might be expected to yield enougb water for Irrigatioa. , . * It appears 
probable that as miicli as , . . approximately 1 acre-foot per acre will be 
anBiially available for irrigation witbin the district.’' 

Pamplng tests ob three wells in the area and tables of logs of wells in the 
area are induded. 

Critical Jndgineiit and use of the waters of the pampas^ F. A, Mazza (An, 
Soc. Cimt. Argentina, 81 (1916), Nos, 1-2, pp, 71-128, pis, 8, figs, $; 3-4^ p§, 
129-21S, fig, 1 ).—This report deals in general with the geology and soils of the 
pampas and the relation of soil and water, gives chemical analyses of both soils 
and waters, and discusses the waters with reference to their use for domestic 
purposes and irrigation and in the industries. 

The waters are divided into two types, those low in mineral content and those 
highly mineralized. In general they are more alkaline than hard, but in the 
highly mineralized waters the hardness is greater than the alkalinity. The 
waters of low mineral content are said to contain very little sulphate and 
cMorids, but are relatively rich in bicarbonates, while the highly mineralized 
waters contain an abundance of chiorids and sulphates. The waters of low 
mineral content are considered suitable for drinking, irrigation, and boiler use, 
while the highly mineralized waters are said to be not fit for such uses. 

The divining rod; A history of water witching, A. J. Ellis {U, Geol, 
Burvep, Water-Bupplp Paper 41$ {1917), pp. 59, figs, 4).—This is an outline of 
the history of the use of the divining rod for locating underground water 
supplies and of so-called water witching, and includes an introductory note by 
Meinzer and an extensive bibliography of works bearing on the subject. 

**The outline of the history of the subject presented will probably enable 
most honest Inquirers to appreciate the practical uselessness of ‘ water witching' 
and other applications of the divining rod. ... It is difficult to see how for 
practical purposes the entire matter could be more thoroughly discredited." 

The advice is given to all inquirers "not to expend any money for the 
services of any * water witch’ or for the use or purchase of any machine or 
Instrument devised for locating underground water or other minerals." 

Irrigation module investigations, 1913 {Qlav, Uprav, Z-emleustr, i Zemled., 
mdrom, Chmi [FkI?,], 19Uy Nos, 1, pp, xn-{-S87+4^, pis, 17, figs, 18; 2, pp, 
XIX+SBI-hSUf U; PP- ra-f4^5+JJ, pU, W, figs, $0; 4y PP- 

[IllJ-f#; 1915, No* 5, pp. pis, 11), —^This report is in four volumes 

and deals with duty of water investigations in Turkestan in 191S. 

The soils of the regions studied consist mainly of fine-grained loess, 
aaad, coarse dust, dust, silt, and fine particles. Experiments with alfalfa, 
cotton, winter wheat, and corn showed that for alfalfa the module is 0,36 
second-titers per dessyatina (0.035 second-gallons per acre) for cotton 0.31 
second-liters, for wheat 0,25 second-liters, and for corn 0.38 second-liters. Ex¬ 
periments on flooding and furrow irrigation are also reported. 

It was found that a single irrigation of more than 128 cubic sagenes per 
dewyatina (a d^th of about 4.5 in.) checks the growth of cotton temporarily. 
An irrigation of 910 cubic sagenes for the season giving not more than 227 
cubic, sagenes at each irrigation increased the height of cotton but delayed 
its ripening. The irrigation, of cotton during blooming delayed its ripening at 
the rate of three days per each 100 cubic sagenes. The most profitable appli¬ 
cation of water to cotton proved to be 384 cubic sagenes per dessyatina per 
aeaaon, divided into three to four irrigations. 

A better yield of cotton was obtained with cheek irrigation than with flood 
cotton planted broadcast The yield of cotton was also Increased 
•1^' wmtertmg the mit previous to planting. The best interval between irrigation 
' IrrigattoB of cotton ,was about two weeks and In flood irrigation two 
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to tliree weeks. Wiien tlie soil was not watered before planting tlie best 
yields of cotton were obtained with one irrigation before blooming and with 
three during flowering. 

The apparatus used for distribution of irrigation water at the Ivarayaz ex¬ 
periment station is described, and a large amount of statistical and other data 
on climate, crop yields, and iiietliods and amounts of irrigation are also 
incliidefi 

Spray irrigation, M. B. Welliams {V. S*. Dept. Agr. Bui. 495 (1917), pp. 40, 
figs. 19). —“The object of this bulletin is to faimllarlze ilie farmer with conill- 
lioiis under wliicli spray irrigation may be undertaken profitably, suggest 
possible watt?r siiipaies, and illustrate typical pumping machinery aiici dis- 
iribiitioii sysrems so as to aid the pro.spective irrigator in itetermiriing whether 
spray irrigation should have a place in Ms farm operations. It is also iiitended 
ti» present infctrination necessary in working out an intelligent design anti in- 
stanation of a spray system.*’ 

With reference to economic conditions justifying spray irrigation it is stated 
tliat, assuming a cost of $250 per acre on a stationary plant for a small acreage, 
the farmer should be able to increase his animal returns from each acre some¬ 
what more than $51. Adequate markets, labor, and fertilizer facilities are 
other essentials for successful spray irrigation, as well as good roads and 
oquipment for quick hauling of perishable truck and berry crops. 

With reference to farm conditions adayaed to spray irrigation, it Is stated 
that ** spray irrigation can be practiced to advantage on both light ami heavy 
soils. By this method it Is possible to apply evenly to sandy soils the small 
quantities of water which such soils will retain, wnthout the loss of water 
l>y percolation itvhicli might occur with other methods. It is possible also 
to apply to lieavy clay soils the small quantities of water required to soften 
such soils when they have baked after rains and to apply water no faster 
than the soil can absorb it, thus preventing loss by surface run-off. Lands 
to be Inigateci should be drained as completely as possible of excess moisture. 
Many tile-drained ficdiis are the most responsive to crops under spray Irriga- 
lion. Spray irrigation is practically independent of the topograpliy of the 
field and can be applied to land too rolling or rough for surface methods. It 
is, therefore, adaptable to the irrigation of sideliiils on which soils tend to 
vrash or erode, . . . 

For spray irrigation sufficient water to cover the land to a deptli of 1 In. 
per week for humid regions and li in. per week for arid regions is believedi 
to be a safe estimate for designing purposes. A spray plant slicuild be large 
enough to supply these amounts of water in a reasonable iengtli of time. This 
is accomplished generally by installing the system to spray from one-fifth to 
one-half of the total acreage at one time, depending somewhat upon the type 
of clistribiitioii used and the available water supply. , . . 

Three types of spray irrigation construction have been adopted more or 
less widely for field irrigation—(1) hose and movable nozzle or movable lines 
fed from an underground pipe system and hydrant. (2) circular nozzles fed 
from an imdergroiincl pipe system, and (S) overhead spray lines fed from an 
uiiclergrcnind main feed pipe. . . . The hose and portable nozzle systcmi of spray 
Irrigation is the oldest and least efficient of spray melhoils. It Is Impossible 
to get an even application over the entire field or under one position of the 
nozzle. The constant attendance necessary and the liability of over or under 
irrigation, makes the cost of oi>eration liigh and the, results dependent upon 
the skill of the laborer. The greatest field for this type of irrigation seems 

' 98133“—@--17-7 
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tu l)e iiifloor spra.ving*, outdoor Iraida, f^eed beds, and small garden plats. 
Thf? first cost Is the smallest of any type of spray irrigation.’’ 

Tests of irrigation pumping plants, F. C. Piatt {Jom\ Bledrlcity, SS 
ilDn). Bfi. 5, pp. 79-82).—Efficiency tests on about 350 small irrigation pumping 
plants are reported. About 90 per cent of these plants consisted of small cen¬ 
trifugal pniiips either direct or belt connected to electric motors. The results 
are suaimarized In the following table: 


Results of tesis of irniiaiion pumping plants. 
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22 

940 

5.9 

21.6 

27 


"C 

1 

310 

23 

1,140 


10.3 

13 

Do..... 

i 

: S 

375 

6 

26 

SOO 

h.7 

25.5 

S2 

Do. 

i 5 

5 

i 410 

! 14 

; 35 i 

! 7SD 

7.3 

3S.0 ■ 

47 

Do. 

! t? 

5 

1 560 

i 12 

27 : 

; 760 

9.7 

24.8 ' 

31 

Bo.............. 

7 

7 

; 699 

! 10 

so ; 

i 650 

11. S 

32.2 ! 

40 

Do ..... 

! 

1 

i 1/040 



I 707 

19. 4 

8.6 1 

10 

Bo.. 

: i>j 

i 

; 1,650 

24 


f 570 

i 30.5 

29. S 

36 

Do... 

; 12 

2 

! 1/OSO 

9 

i 13 . 

1 440 

; 27.0 

27.0 ; 

32 

Vertical txjll-eonii'neetad een- 
trini::al piiiaps. 

1 2' 

1 

15} 

23 

x/ 

1 1 
' 1,540 ,| 

5.1 

27.0 1 

33 

Do.. 

1 ',f 

32 

315 

26 

.W i 

2,250 ! 

10.9 

28.2 ! 

35 

Do . 

' i 

, 2 ' 

‘ 375 

S 

3S 1 

015 : 

7.6 

- 35. 4 1 

43 

Bo..... ... 

i 

41 , 

: 405 

25 

62 

975 ! 

15.1 

S8. 1 j 

47 

Do..,. . 

, 5 

; 60 ' 

t 739 

; 16 

57' 

S70 i 

20.2 

39.6 1 

4S 

Do.. ... 

6 

' 20 : 

! 935 

16 

1 46 

825 i 

23.0 

36,2 1 

44 

Do ... 

1 " 

I 4 

1 1,015 , 

19 

I 43 1 

840 i 

22.2 

i 37. 4 I 

15 

VeTtical telt-icnaected two- 
sta:e cenrrlfiial purar^s. ..... 

i * 

J 11 

1 

1 100 

2 

V7 

^ 2,000 i 

2.8 

! IS. 2 

23 

Do.. 

.3‘ 

< 1 

i 3<'i0 

; 32 


1, im ’ 

11.6 

! SO. 0 

j 4S 

Do . 

4 

; 9 

i 460 

17 

no j 

: 1.02:’ ; 

24.3 

! 40.2 

; 48 

Do... 

• 5 

113 

I 650 

17 

94 ! 

, 

34.9 

3S.5 

j 46 

Do . 

1 i" 

X 

: 025 

1 

2fl3 i 

025 1 

33.0 

30.7 J 

• 44 

T'liree-sta7,2 eentrifouv.! pumps.. 

,! 3 

i I 

i S'!0 

4 

119 1 

1,020 , 

17.0 

39.4 . 

1 48 

Do..: . 


; 1 

’ 


112 I 

i.ma ; 
' 939 ' 

‘ 1 

30.0 

31.6 ! 

; 38 

W ell tiirl ) :ri*;5.. 


1 Ss 

7*10 

; 6 

i. 

S7 ^ 

27.0 

40,8 I 

49 

Plunder pampi ... 

i-:-- 


; 60 
i 

133 1 

4.1 

46.1 I 

1 57 


Tlie draining of orcliard land, E M. Wadd {Affr. and Stock Dept. Tasmania, 
Mill. (1916), PP- S, figs. 1 ).—^Brief general information on the subject is given. 

[lo-wa] laws relating to drainage, 1916. compiled by Lola S. Elliott (i)es 
Mfoines. Foicn: Side. 191G, pp. 92 ).—Tins pubiicatton compiled under the direc¬ 
tion of W. S. filien, eontaiiis tlie text of Urn law. 

lAnalyses of water samples, 1916}, L. HniArBnmEii (Fla. Quart. Bui. Dept. 
Agr., 27 tifiii'}, No. 1, pp. tlS~17 §).—Analyses of 16 samples of undergroiiatl 
waters from dliTerent parts of Florida are reported. 

Drinking water, A. T. Chabkon {Rpt. Min. Agr. Prov. Queljec, 1916, pp. IM- 
iiS).—Anabases of five samples of Quebec waters are reported and discussed. 
A sample of drainage ivater from a cheese factory which had been submitted 
to septic tank treatrnent showed that the purifying supposed to be done in the 
septic tank wts far fnmi being perfect.” ' ' 
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Nitrites in potable water, A. A. Babd and V. J. Beenaola (Ah. Eoe, Quim. 
Arffcntlna, 4 {19JB), AY>. 15, pp. 251-255 ),— ^The works of others bearing on the 
subject are briefly reviewed, and it is concluded hi view of the results obtairieiii 
by the authors that the importance of the presence of nitrites in drinking water 
is exaggerated. It is considered more important to determine the source of the 
nitrites, if any exist. 

Purification of drinking’ water witli calcium bypoelalorite, A. A. Bado ami 
B. Basso (Ah. aS’oc. Quim, Arpentwa, 4 {1916), 3"o. 15, pp. 242-259 ).— The work 
of others bearing on the subject is reviewed and experiments on the purifying 
action of calcluni Iiypochlorlto on polluted river water are reported. 

A 10 i:>er cent solution of calcium hypochlorite containing 16 per cent of active 
clilorin was used. Tliis w’as added to the water at rates of 0.05. 0.1, and 0.15 
cc. per IjXH) cc, of water. Bacteriological examinations were made one, two, 
and five hours after treatment. Better results were obtained wnrli this treat¬ 
ment from the bacteriological point of view than previous experiineiiters had 
obtained with a treatment with 0.015 gm. of calcium hypochlorite containing 
35 per cent of active chlorin. The coli bacilli disappeared eoinpietely and the 
numbers of otlier objectionable organisms, which w'ere numerous in the raw 
water, were reduced until almost negligible. 

Further experiments in wdiich 1, 2, and 3 ec. of calcium hypochlorite solution 
were used and examinations made after one. three, six, and nine'hours showed 
that the diminution in numbers of objectionable organisms as related to that 
of the previous experiments was less in proportion to the amount of hypo¬ 
chlorite used. Experiments on the effect of calcium hypx'hlorlte and aluminum 
sulphate when lisecl together are also reported. 

The results as a whole are taken to indicate that calcium hypochlorite is very 
. effective in the destruction of coli, Ebjerth. and pyocyaneus bacilli, and that 
small doses diminish the vitality of these organisms. In cases reciiiiring a 
relatively high active chlorin^ content (33 per cent) and a relatively short time 
of contact appreciable results have also been obtained. Bn-clUus snMilh was 
found to be more resistant to this actlon. 

Sixth biennial report of the state 'highway commissioner of WashingtoHy 
Oct. 1, 1914, to Sept. 30, 1916, J, Allex {Blen. Rpt, State HlpJmap €mnn 
Wash,, 6 (1915-16), pp. 12S, pis. 6). —The work and expenditures of the Wash¬ 
ington state highway commission for this period are dealt with. 

Third annual report of the country roads board of Victoria (Ami. Rpt, 
Vomiirp Roads Bi. Victoria, B {1916}, pp. 70, figs. 20 ).—^This is the third annual 
reiwrt of the board, dealing with permanent works completed and in progress, 
road-making machinery, motor-car registrations, investigations, and finances. 

Regulations respecting highways, 1916, W. A. McLf.ax (Oiibirio Dept. 
Fill. High ways Ami, Rpt., 1916, App., pp. 11), —^The text of the regulations is 
given. 

Bead construction for township road superintendents and overseers, W. A* 
IIcLean {Ontario Dept. Pnh. Higkiaips Ann. Kept., 1916, App., ppJ2, figs. .|).— 
This Is a brief manual of instruction.s as to the essential features and eonsid- 
€Mtk)iis In the coiistriietion of the ordinary country roads. 

County roads, P. G. Macdiaemid {Onintio Dept. Fiih. Uighwaim Ami. lipt, 
IB 16, App., pp. 7). —^Tlie general features of the organization and construction 
of a county road system under Canadian highway improvement laws are briefly 
patlinecl ' 

Helpful suggestions for surveying country highways^ S. B. Baibd (Engin. 
News, 77 {1917), No. 5, pp. 160-182, figs. B ).— Some suggestions on special 
, survey metliods and devices from the practice of an experienced surveyor, are 
given. 
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A step toward tlie rational desigTj of concrete pavements, S. T. Mouse 
artfl fy.nifravt., 47 {1017), Jo. 6. pp. 135-187. figs. 4)*—Tiie causes of 
eriiekiiiw: concrete pavenieiits are disciissetl and a sumiiiary is given of 

experience tending to develop the design of coiiereie privements. special niention 
heing niade of tlie work of the Office c-f Public Roads and Rural Engineering 
of the C. S. Department of Agriculture. 

Tlie fundaiiiental principle of concrete road design is -CGasiderecI to be that 
the central tlhekness should be inatle to depend primarily upon the width. 
Tl'ie data summarized are taken to indicate that a concrete pavement to renuiiii 
micrackc-fil must have a thickness equal to at least 4.5 per cent of its width. 
Cm this basis the author suggests that the formula for design of concrete roads 

be iQodified in the following form: » In this formula 

liiickness in inelies, B=the breadth of the slab in feet, P=tlie coii- 
ceiirrateCi load in pounds, assumed as S.CK)0, and /=the tensile stress in pounds 
per square incdi in extreme fiber of concrete. 

It Is tl«e author's purpose in this formula to indicate that tlue iiiiniiuiim 
thickness should be not less than 5 in. Therefore, at the edges the pavement 
liiay be made 5 in. in thickness and be increased in thickness toward, the center 
of the slab, as required by the formula.” In comparison witli ciirrent practice 
it is further pointed out “ that narrow pavements are usually given a greater 
thickness than safety and economy rcHiihre, and that wide puivements are 
usually given an msiiffieient thickness and hence are likely to crack longh 
tudiiially.” 

Possibilities of rural business from transmissioii lines, W. H. Buktis and 
F. D. Paise {Proe. ioica- Sect. Xat. Elect. Light Assoc., 16 {1916}, pp. 155-165, 
I6S-176; ads. Elect. WorUh 68 (1916), Xo, 5, jyp. 221, 222 ).—It is the purpose 
of tills paper to consider in a general way some the Questions relating to 
rural electric power business froin transmission lines In Iowa and adjoining 
States. 

It was found that of the 250 electric light and power companies in Iowa 60 
are giving luinil service. Of 52 eouipanies reporting, the maximum number of 
rural custuiners per company is SO and the minimum is 1. Twenty of the 52 
eonipanies give rural service to 179 customers from lines having voltages of 
6,600 or above, of tvhom “ IT comtianies serve 155 customers from their liigh- 
tensioc lines built to other towns, stepping the voltage down directly to 110- 
220, Ten of these companies use a high-tension voltage of 6.600 and serve 
9'8 customers, the remaining seven use a high-tension voltage of 13,2(H3 and 
serve 57 customers. Four companies serve 30 customers from their high-tension 
lines to other towns, first stepping the voltage down to 2,300 volts for distribu¬ 
tion. The investigation shows only two companies have built lines to serve 
only farmers. These eompanies are using a voltage of 6,600 and serve only 10 
or 12 customers.” 

*®The highest voltage used on lines from which fanners obtain service Is 
33.000. Tills company give.? service to IS customers by first stepping the voltage 
ilowB to 2,300 volts for distribution. . . 

With reference to rates it was found that of 27 companies reporting, ‘'all 
but two have the same charge per kilowatt-hour for rural service as for city 
service, and these two sell the energy at a lower rate per kilowatt-hour. . . . 
Seventeen of the 27 companies have the same minimum charge for rural service 
as for city service. Four of the remaining ten have a 85 minimum; three have 
a |3 minim lira ; and one a $1.75 minimum. . . . 

From experience obtained so far it is rea.sonable to conclude, that it is not' 
/profitable to install a number, of isolated'Mgh-te'nsion transformers upon 
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u main trunk line serving cities. Tlie cost of interruptions to tlie service is 
likely to more than offset the possible profit from such business/’ 

It is further concluded that the farmer should pay for the rural service lines 
These should be iiiaintained and owned by the power company under its own 
franchise. The transformers and protective apparatus should preferably be 
fiirnislied by the power company. The rate charged should be sufficient to 
cover the acldltional cost of giving such service.” 

A g-ssoline tiller, F. G. Peukins (Gas Engine, 19 (1917), No. 2, pp. &1S5, 
pjs. 5). —This article describes and illustrates a new attacliment for moldboard 
plows, consisting of a toothed rotor in t>erpeiidicular Juxtaposition with the 
moldboard of the plow. “ This rotor is operated by a gasoline motor. The 
erigirie turns the rotors at high speed, tiie teeth of the rotor engaging the soil 
as it comes from the moldboard, and pulverizes or disintegrates the soil per¬ 
fectly, throwing it oist at the rear, thoroughly mixed with the sod, weeds, grass, 
niaiuire, and any other form of surface growth or fertilizer which happens to 
be present, all forming a perfect seed and root bed,” 

Farm buildings and building construction in South Africa, W. S. H. Cleg- 
HOENE {New Norlv and Lmidon: Longmans, Green d Co., 1916, pp. XXIII~^325, 
pU. 5, figs. 218). —This book, prepared for farmers, students, teachers, and agri¬ 
cultural engineers, with special reference to conditions in South Africa, deals 
ivitli the general arrangement and design of farm buildings, building materials, 
details of construction, stables, sanitary dairy sheds, bull boxes and exercise 
yards, small butter making and cheese making dairies, piggeries, silos, a reser- 
VoiFr cattle and sheep dipping tanks, sheep shearing sheds and yards, a small 
cottage, and a cool storage room, the protection of buildings from lighrning 
and white ants, etc. An appendix is also included containing sections on the 
calculation of horizontal reinforcing bars (hoops) In the wmil of the silo, a 
design of a reinforced concrete tank or reservoir, and the calculation of gi’adua- 
tions showing the volume of liquid in a cattle dipping tank at various depths. 

The reconstruction of farm buildings in devastated areas, R. de Saint- 
Maubice (Tie Agr. et RtiraJe, 7 (1917), No. 1, pp. 9-17, figs. 8). —Methods of 
reconstruction of farm buildings in localities in Prance devastated by the war 
are described, 

Mechanics of the household, E. S. Keexe HAgricnUtmd College, N. Dak.: 
Auikof. 1011], pp. 2S4^ figs. 211). —This publication, prepared as a contribution 
to physics, contains the followdng chapters: The steam-heating plant, the hot- 
water heating plant, the hot-air furnace, temperature regulation, management 
of the heating plant, plumbing, water supply, sewage disposal, coal, atmospheric 
iiumidity, ventilation, lighting and heating with gasoline, acetylene gas ma¬ 
chines, and gaseous and liquid fuels. 

Domestic water supply (Colo. Agr. Col. Ead. Gerr. But,, 1. ser.. No. 168 
{1916}, pp. 11, figs. 5). —This is a popular bulletin on the subject, In which five 
steps in the process of providing running water in the farmhouse are described. 
These vary from the cold water supply over a sink in the kitchen to a bathroom 
and hot and coM water supply outfit. The use of the windmill for pumping is 
also described.' A feature at variance with accepted sanitary practice which 
is recominendecl is the so-called gravel waste pit, situated close to the house 
and well, and used for the disposal of waste water. It is stated that “the 
waste pit consists of a hole, say S ft. across and 5 to 6 ft. deep, which is filled 
with gravel. This can be near the house in nearly every case, because only wash 
water and similar wiiste waters will be run into this pit.” 

House' equipment for running water, J. H Mowey (Univ. Mimi., Col. Agr., 
EM. Bui. 61 (1916), pp. 8, figs. 12). —^TMs bulletin briefiy describes gravity, 
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Iiy(lro|>iieniBa.t!o, and pneumatic water systems and tlae Byclraiilic ram. and 
des(?ril'‘es and illustrates fittintrs nsed in water snpp^F and heating" systems. 

Brivies and cesspools, C. G. WiGLsr and K:xowLToy (Pul), Health Hews 
X J., (I[•:/(}), Jfj. 5. pp. Ul-loS, figs. &).—Tins article deals with priyies, cess¬ 
pools, and leacliing cesspools, and includes diagrammatic illustrations of dif¬ 
ferent types of each. 

Disposal of sewage in rural school districts, C. G. Gillespie and Maiigaket 
S* 3IcXArGHT (Cal BiL Ed. Bid. 17 (1916)y pp. 16, figs. 7).—This report deals 
in general with rural school sanitation and very briefly discusses sanitary 
privies and .septic and Imliott tank sy.stems for rural school .sewage disposal. 

E¥1.AI ECONOMICS. 

Land tenure in the United States witli special reference to Illinois, G. L. 
Stewatit (ViLlr, HL ^Studies Soe. Set, 5 {1916), Ho. S, pp. 135, figs. 22). — The 
aurlior illsciisses in general the situation regarding land tenure for the tliiiteci 
States as a whole, and conditions hi Illinois in detail. Among Ms conclusions 
are the folioving: 

” It appears that the forms of tenure have been phases accompanying, limited 
by, and inoclif 3 dng the conditions and clianges in the agricultural economy of 
the State. The prevalence, sectional character, and growth of farming by ten¬ 
ant ojierators is chiefly governed by the real value of the shares of the owners 
and tenants in the surplus of operation. Tenancy form.s a sort of cumulative 
index of the effectiveness of the desire of the owners to escape the operation 
of their laud, and of the ineffectiveness of the desire of tenants to become 
owners. 

** Share tenancy lias been more prevalent tlniu ca.sh tenancy, though cash ten¬ 
ancy preilomiiiates In the northern part of the State and, luis been more char¬ 
acteristic of tenants who were advaueed In years and who were operaUng farms 
whose owners were resident at a considerable di.stance from their farms. . . . 

The farms of no single form of tenure can be held to be superior in all ways. 
Managal farms had the highe-st value In buildings and live stock per acre, and 
farms of corners w’ere eharacterized by the highest value of implements and 
tnacliinery per acre. In values of domestic animals the farms of tenants were 
below the avero.ge. 'when either the total valiie^ or the value per head is con- 
sidereiL The farms of tenants were largely devoted to the production of the 
money crops. This was piirticiilarly true of share tenant fariu.s. Yields were 
superior in tlie case of farms operated by managers and by cash tenants. . . . 

It was shown by the age statistics that young operators tvere more generally 
characterized by tenancy, especially on the share basis, and that young owners 
were most Iiea\i1y enciiniberal. Advancing years tended to replace share, with 
cash tenancy, tenancy with ownership, and encumbrance with freedom from 
mortgage debt The latest census data, how'ever, indicate that an m,fiueiice is 
at w'ork restraining this movement, . , . 

*'* Farming efficiency in the future 'will probably consist to a greater extent in 
the ability to Increase net profits through cooperative dealing with the mnrke,t. 
The e'fficiency test must, therefore, rule more strongly against operators of the 
tenures whose characteristics a,re opposed to successful cooperative effort on, 
their part. 

” It is not necessary, liowrever, that the farmers of other tenures operate as 
efficiently as the owners themselves would operate. „ If owmers prefer to have 
their land operated by others than' themselves, and if their holdings are suffi- 
deatly large,,'they ■ may' content themselves 'with the financial disadvantage 
rolling from their refusal to operate their own land. , . , , 
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’•* Tile les-t of productive ettldeocy may be Ssomewliat slow in acting and costly 
but It bills fair in the long run to penalize unsound farming regardless of the 
teimre of the operators, and to guaranty, tlierefure, the survival of the best 
forms of tenure and of the best individual operators.'* 

Tenancy in the South, F. A. MEimirx (Bui. State KormaJ School 
Of?.], 4 {1916), So. 1, pp. I 4 . f<g. i). — The author tlisoiisses In general tlie ten¬ 
ancy problem of the South and concludes with the follovcirig statement : 

To our tenants we are indebted for our wonderful agricultural pr^-.Hluetive- 
ness and we must draw our farm le;?:ses in such a way that we may aid them in 
keeping tlieir hard-earned pittances at home. We must evolve some leasing 
system that will protect Cfur people and that, vrill not place a premlmu upcai the 
Importation of the very necessities of life. Tlie pr^^blem of riie South ceased 
to he one solely of pro»Iiiction and has resolved Itself nito one of wealth reten- 
tion,** 

An economic study of farming in Sumter County, Georgia, H. M, Dixoy 
and H. W. Hawthorne (T. S', Dept. Agr. Bui. 492 (1917), pp. 64, figs. t>).—The 
authors summarize the results of this study as follows: 

“Farm profits oa these farms for the year of the survey (1913) were la 
direct proportion both to the number of acres in crops anti the yield of cotton 
per acre. On farms of approximately the same size labor Incomes w^ere high 
wTien the yield of cotton was high and low w'hen the yield was lowu On owner 
farms of approxiiriately the same size labor incomes were Idgli tvlieii the per¬ 
centage of crop area in cotton was high, and vice versa. The white fanners 
of the area are getting a much higher yield per acre than the colored farmers. 

Cotton occupies 59 per cent of the tilled area of the farms surveyed, and 
[at 12 cts. per poimcl] returns SO per cent of the total farm recedpEs. Cora 
occupies over one-foiirtli of the tilled area and was grown 0 x 1 every farm 
'Tisitetl. Oats are the principal small-grain crop and are also used for hay and 
ptasture. Cowpeas for hay and seed occupy about half as iiiiicii land as com. 
About $5 per cent of the land utilized for a second crop in 1913 was in. cowpeas, 

“ The cost of producing cotton, computed for 534 farms, was found to average 
about 10.5 cents per pound of lint. The cost of producing cotton on these 
farms decreases with increase in size of farm. The relative rate of reduction 
in cost due to increase in acreage is greater for the farms ranging from small 
to medium than for those ranging from meclliim to large. The cost of pro¬ 
ducing cotton on these farms decreases with increase in yield per iiere. The 
reduction due to Increased yield is relatively greater for farms with yields 
ranging from low to medium than for farms with yields ranging from medium 
to high. On farms with high yields of cotton per acre the cost per acre was 
high, hut the cost per pound low. 

“Aside from work stock, hogs constitute the most iniportant class of live 
stock. . . . 

“ In efficiency in utilizing labor, mules, and machinery the large farms have 
a great advantage over the small ones. On the small white-owner farm one mule 
works 10 acres of cotton and 11 acres of other crops, while on the large farm 
one mule works 19 acres of cotton and 10 acres of other crops,” 

Farm management survey [of laonmoutli County, Kew Jersey], F, App 
(F cio Jerseg Sim. Bpt. 1915, pp. 184-^95, pi, i).—These pages contain data, 
obtained in the survey previously noted (IS. S. K., 36, p. 492), Attention is 
drawn to the large amount of capital required in this region to conduct a 
profitable farming business. 

Tlie possible Wayne County farm, G. E. Thorne {Ohm Sta. BnL $04 (1916), 
pp, M9-225, figs, 2),—The author has analyzed the results obtained from Ms 
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fertilizer exiieriiiieat-s at Wooster to determine wlietlier they eoiild he protlfcably 
applied to other Wayne County farms. He conclinles tliat it would pay the 
farmers to iifiply more fertilmers even if less hind could thereby be cultivated, 
also to piirelisise a part of the fertilizers to be used !)y tenants, 

The resources and opportunities of Montana, S." MAxwELii {U'clcna, }IohL: 
State, 1916 C(L, pp. 191, fips, 9S ).—In this volume are des(:Tll)o<i llie saaiicul- 
turai, forest, and climatic* conditions and the opportunities for further develop¬ 
ment and settlement in Montana. 

How the Federal Farm Loan Act benefits the farmer, 0. W. Tho:upson 
(C. S. Dept. Agr., Farmers' Bill, 792 {1917), pp. 12). —This points out the main 
provisions of the act (H. S. K, 35, p. 101) and shows liow farmers can take 
atlTantage of it 

The Jewish agTicultural and industrial aid society {JeivisJi Agr. and Indus. 
Aid Soc. ximi. Rpf., 1915, pp. 61; 1916, pp. 60). —In these two annual reports are 
discussed the activities of the society, the advancement of the agricultural inter¬ 
ests of the Jewish race through the granting of loans, and the education and 
Xilacing of Jewish laborers on farms. 

Agricultural credit in France, xV. Souchkn {I'Jvrem, France: €. Bdrisseg, 
1917, pp, 70). —III this publication, prepared for distribution at the Panama- 
Pacific International Exposition, the author has given a brief history of the 
laws relating to long and short term credit and their provisions. He has also 
ineduded a model law for local and district agricultural credit associations. 

Cotton as a world power, J. A. B. Scheker {New York: Frederick A. Btokes 
00 ., 1916, pp. i0-f45£).—^The author traces the history of the use of cotton in 
the world’s industry and its influence upon the social and economic life of the 
different nations. 

Beport on the storage and handling of wheat in bulk in South Australia 
{Adelaide, So. Aust.: Govt, 1915, pp. 55, pU. 19, pjs. 3).—In this report some 
of the disadvantages of handling wheat in bags are pointed out. It is eonsicl- 
ered that the bulk system is better than the bag system because the excessive 
loss oil bags to the farmer can be eliminated, wheat can be haiidled more 
quickly and cheaply between the farm and export wharf, more economical use 
of railway rolling stock will i^esult, bulk elevators will save and provide more 
economical use of land area and wharf frontage at ports, and by reliable and 
disinterested government operated inspection the grading'and weighing system 
will encourage the farmer to grow^ the best grades, and* the financing will be 
done with less difficulty, more uniformity, and greater readiness. 

There is also inclnded a paper by James Spelman on tbe Immirnig of gi-aln 
in Canada. 

Monthly crop report (0. B. Dept. Apr., JIo. Crop Rpt., 6 {1917}, No. 2, pp. 
13-20, fig. 1). —This number contains the usual data as to the estimated farm 
value of important products and the range of prices of agricultural produ(‘ts at 
important centers. In addition there are given special data regarding the 
methods of gathering grain crops, the extent of winter oats grown in the Soutlu 
ern States, wmol production in 1916, the trend of prices and yield per acre of 
crops, the estimated value of farm production in 1916, the proportions of the 
total corn crop consisting of white, yellow, and mixed varieties, the condition 
of truck crops in the Southern States, etc., and special articles on the sizes of 
the family and farming in lownr County, Wis., and alsike clover growing, 

[Agricultural statistics of Finland] {Bklr. Finlands Off. Statis., Hi, Nos. 
7 (1914), PP* 161; 8 (1915), pp. 145; 11 {1916), pp. 145). —These volumes contain 
data regarding the yield'of crops and number of domestic animals by govern¬ 
ment and minor subdivisions, operations of creameries, wuiges of agricultural 
laborers, and monthly prices of agricultural products. 
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AgTicultural and live stock statistics of IFinlaiid {SUilis. xirsbok FlnUindi 
fL ser., IS (1015), pp. IJ6-1/fS) .--These pag’c.s continue the data urovniusly 
noted (K. S. R., 35, p. 407). 

Animal report of tke department of agriculture, Uganda, 1916 ■(A«w, Mpi. 
Dept. Agr. Uganda, 1916, pp. 62). —This report continiU'S inronnatfou previously 
noted (E. S. 11., 84, p. 21)1), adding data for the year endiMl March 81, 1010. 

AGEICULTUEAL EBUCATIOl. 

[Tlie teacliing of agriculture in Mgh schools throiigdiout the United 
States] (Quart. Alpha. Zeta, U (1916), No. 5, pp. 82, figs. 30).—This issue Is 
devoted to articles showing along what lines secondary agricultiiml education 
has been developed in the dilterent States, especially with reference to method 
of organization of lustructlon, the school plant and tlie political area to !)e 
served by the diftercnt types oC schools as follows: Agriculture in Alabanui 
High Schools, by W. G. Blasingame; Agriculture in California High S(‘hools, 
by W. G. Hummel; Agricultural Education in Indiana, by Z. M. Smith; Agri¬ 
cultural Education in Maryland, l)y J. E. MetHger; The Massachusetts Home- 
project Flan of Vocational Agricultural Education, by It. W. Stimson; Agri¬ 
culture in the Secondary Schools of Michigan, by W. H. French; Agriculture 
in the Public High Schools of Minnesota, by A, V. Storm; Agricailture in IHon- 
taua High Schools, by C. A. Busli; Agricultural EdiicaHon in tlse Staix^ of 
New York, by L. S. Hawkins; Agriculture in the Se<‘ondary Schools of North 
Dakota, by W. A. Broyles; Agriculture in New Hampslnre High Schools, by 
G. H. Will teller; Vocational Agricultural Education in Pennsylvania, by L. H, 
Dennis; Development and Present Status of Agricnlturo in Secondary Schools 
of Texas, by J. D. Blackwell; Agricultural Education in Hie Si-ate of Vennont, 
by F. B. Jenks; Agriculture in the High School of Wisconsin, by H, N. God¬ 
dard; and Development of Special Agricnltural S<*hools iu the Uidti'd States, 
by G. H. Taine. 

Agricultural education in Arg’entina, W. Dawson, da. (77. M Di’/h. Oom., 
Com.. Mpts., No. 13 {1911), pp. 201-201t).—A brief review is given of tin‘ present 
status of agricultiirai education facilities iu Argent,inn simaj the founilalioti 
of the first school of agriculture and stock raising at Santa. Catalina on Au.gust 
0, :1888, Tlie instnu'tion is classided us follows: (1) Higluu’—colii'ges of 
agriculture and veterinary seiem‘e-at the universHles of Buenos Aires aiul lai 
Plata; (2) tliat dependm,it on the Direction General of Agricultural Iklmailion, 
ineluding four siiecial schools for vine culture, and wine making, agriculiun^ 
and zuotechnics, rural administrator, and agrhnilture suid sugar making, re¬ 
spective,ly; seven practical schools of a,gricul'l ure; 5 agronomic ami i) (‘xperb 
inent stations, as well as 4 substations; district a,gronomisl’s; and a farm school 
for women at Tandil, Buenos Aires; a,ud (8) otlau' misi'ellaneous nailonal, 
provincial, a,nd private lostitiitions. The tOXG l)udget .for (he Direction General 
of Agriciiitural Education contaim.'il an appi‘opriath,)n of $917,591, devoted 
almost exclusively to current expenses, snlari(\s, etc. To emaurrage the nuixi- 
i,num production in farm schools for educational and fhiancial reasoiw the 
Institutions are now authorized to distribute 50 per cent of the net profits 
among their staff and pupils, the remaining 50 per cent being devoted to 
improving the establishment. 

[Agricultural and forestry instruction in Austria and Denmark], wilted 
|\v R. Mcltner and E. Vitau (Land u. Forstw, UnicrrkMs mg., 30 {1916}, No. 
1-2, pp. IV+lllf+IjXIl) .—In addition to several nrtich>s noted elsewhere, tlds 
issue eorita,ins an article on The Uefo,rm of the Final Kxam:nation at the Agrb 
cultural Intenriediate Schools [in Austria], by E. Vital; slalisttcs and orgnnh 
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nation lists of tlie faculties of tlie agricultural and forestry education iastitii- 
tions in Austria in 1915-16; and a review of agricultural literature. 

Agricultural instraction in Benmark, S. R. von Ramult (La^nd u. ForstiC. 
Unterrichts Ztg., SO (1910), No. 1-2, .pp. S//-SS).—This is an account of the 
present status of agricultural instruction in Denmark. 

Report of the department of agriculture of Norway for 1915 (Aarsher. 
Ofjentl. Foranst. Laridbr, Fremme, 1915, III, 8 tat sf or mist., pp. LX+819, pis. 
S. figs. 82). —This is tlie annual report on the work of the various government 
agencies for the promotion of Norwegian agriculture, including chemical, seed, 
and milk control stations, experimental farms, sheep farms, dairy and horti¬ 
cultural schools, the school of home economics for training teachers, itinerant 
Instructors, etc. 

Technical education in tropical agriculture (Trans. S. Internat. Cong. Trap. 
Agr.. 1914, voI. 1, pp. 1-56), —^These transactions include the papers in full 
on technical education in tropical agriculture, among others Agricultural Edu¬ 
cation in the Punjab, and A Note on Six Years’ Experience in Teaching Agri¬ 
cultural Science in Northern India, by J. H. Barnes; and Agricultural Educa¬ 
tion in the Gold Coast, by W. H. Patterson. 

Education through farm demonstration, B. Knapp (Ann. Amer. Aoa4. Polit. 
and Boc. ScL, 67 (1916), No. 156, pp. 224-240). —The author traces briefly the 
origin and history of the development of the system of farm demonstration 
teaching through men and women county agents. 

The home demonstration work, Mary E. Ceeswell (Ann. Amer. Acad. Polit, 
and Bog. Bd., 67 (1916), No. 156, pp. 241-249). —^An account is given of the 
organization and development of the home demonstration work conducted in 
the 15 Southern States under cooperative agreement between the several state 
colleges of agriculture and the States Relations Service of this Department. 
A systematic 4-year program of work has been adopted. 

The junior home project work, P. L, Geiffin (Cornell Countryman, 14 
{1917), No. 4^ PP‘ 285-286, figs. 2). —^The author describes the junior home pro¬ 
ject work just being introduced into the rural and graded schools of the State 
of New York. 

The work is organized and developed by the state department of education 
and is directed and supervised locally by the superintendents of schools. The 
New York State College of Agriculture is supplying the necessary directions 
and subject matter to the project students and their teachers. The projects— 
potato and corn growing, vegetable gardening, poultry raising, dairy herd 
record keeping, foods and clothing—^may be undertaken by boys and girls In 
the seventh and eighth grades, or by those twelve years of age and over whether 
attending school or not. 

A complete junior project consists of a definite amount of school study, at' 
least 45 minutes a week or its egiiivalent, and supervised home work which 
must be visited at least three times during the season by the superintendent of 
schools or by some qualified person designated by him. A project notebook 
must be kept and a final report filed with the superintendent of seliools. A 
pupil w^ho successfully completes a junior home project and is recommended by 
the superintendent of schools will receive one regent’s count tow^ard high 
school' graduation. An agricultural project requires a calendar year for its 
completion, and a pupil may receive only one credit each year for two years 
for doing junior project work. 

'.The ' organization of the school farm, A. Osteemayeb (Zand u, Forstw. 
Unlerrichts Ztg., 30 (1916), No. 1-2, pp. 1-17),—^The author discusses the func¬ 
tions: of the schooMarm, i. e., instruction primarily, demonstration, and in- 
.Vestigation. 



1917] 


AGRICULTXJBAL KBUCATION. 


897 


III ills opinion tlie school farm slioiilcl be eoiKiiicte^l as a mode! fanip but 
■need not provide everything that is desirable, this resulting in Avlial: nuiy be 
called a “ museum farm ” whicli is occasionally seen. One type of fanning, 
adapted to local conditions, should he pursued, the variations In which to suit 
cllll'oreiit local conditions can be explained in the tluM>reticaI instruction. The 
farm should be organized for profit and should he under the directlO!i of the 
instructor in farm management and bookkeeping. 

Tiie extent of the farm practice should be confined to the aims of the .to- 
striiction of the school with which it is connected. Tliese niiiis shoiikl be to 
gain (1) manual skill in farm operations, (2) a survey of fciie lndi\iduai 
branches of the farm, i. e„ of soil and animal production, and (3) a survey 
of the whole farm—its organization and management, together with tiie Cunda" 
mental reasons and conditions for success. These obj(?cts can be accomplished 
more thoroughly on a school farm than on a private farm. The metliods of 
farm practice adapted to the farm schools and the agricultural intermediate 
schools ill Austria are briefly discussed. 

School fairs (Ar/r. Gaz. Canada, h {1911), No, 1, pp, 4S~~7S, /iga, il).—This is 
a report for the past year on the progress of school fairs in the Provinces of 
Prince Edward Island, Nova Scotia, New Bruns'wick, Quebec, Ontario, Mani¬ 
toba, Alberta, and British Columbia. 

Nature in farming, J. W. Fatkiison {Melbourne, AuM.: Loi'hian Book Piib-^ 
luhing Go,, 1916, pp. X7I-}-221, fujs. 1S1 ).—This hook, adaplcd for the use of 
schools and colleges and of the fanner as a scnirce of reference, dissmsses 
scientitic principles in their relation to farm pian-tu'e, including plant growth, 
climate, soils, inamirt‘S, drainagis irrigation, cereal, leguminous, ro(»t, and other 
crops, rotation of crops, insect enmnies and fungus diseases, farm animals, fcMids 
and feeding, wool and other libers, milk and its iiroducts, and inicnoorgnnlsms 
and decay. 

Field crops for, the cotton-heit, J. O, JMcrgan {New York: The jlfaemMUm 
Co,, 1917, pp, figs, 75). —Tliis book presents the schmee and art of 

field crop production in the South and has been written primarily to meet tlie 
needs of the college student and also to be of service to tlie farmer and the 
general reader. It treats in considerable detail of cotton ami f.*orn, aw regards 
classification, description, and physiology of plant, prlncifjal specii^s, varieties, 
breeding, soils, climatic adaptations, fertilizers, inanure.s and rotations, tillage, 
harvesting and marketing, and insect enemies and lilseases. In les>s delaJl oats, 
wheat, rye, baiiey, rice, sorghums, sugar cane, and the iKnrnut arii similarly 
considered. Each crop is tiiken up separatidy. 

[Tree study] {Darcy Imt, Tree hiurgery !n,str, ./h>o/r, 19LY No, /d, pp. iMp 
figs, 7; 1915, Nos. .//#, pp, 2S, figs. It; 16, pp. 19, figs. 15; 17, pp. 19, Jigs. At; h% 
pp, 32, figs. SI; 19, pp, 23, figs, 19; 20, pp. 20, figs. 20; 21, pp. figs. 26; 
pp. 22, figs. 25 ).—This serh.ss of lessons includes studies m landscape fori^stry, 
fruit growing, and tree surgery. 

The science and art of home making, CAimiE A. Lyfoko (,/!«•». Anier. Acad. 
PoUL and Soe. Bel, 67 {1916), No, 156, pp, JfO-46).--The jiiilUor brndly dls- 
eusses the school in the study of home making, the home cottage or apartment 
as a laboratory, points of emphasis in the curriculum, the devidoiammt of a 
unified curriculum, and the growth of tlie movemmit, 

‘‘To-day home economics is taught in all of our state agrirmitural coll<igcs to 
which women are admitted; in pinictically all of our state normal scimols, and 
in more than 3,000 high and grade schools. It has bcM’oiiie a iiopuia/r c^ourse In 
private schools but Is not yet irndudeil in the curricuhi of the leading womeifg 
colleges. Correspondence courses of collegiate grade arc? carried on by four 
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state i ns tit 11 tl OHS. In four states—Louisiana, Oklahoma, Iowa, and Indiana— 
the teacliiiig of lioiiie economies in all public schools is reciuired by law. In 
many of tiie normal schools brief courses are required of all women stiidentKS 
to give them a broader perspective for tlieir general teaching, to enable them 
to introduce courses in the rural schools, and to prepare them for lioiisekeepiiig, 
State supervisors of home economics have been appointed in four States. 
Eleven other States have some special system of home economies supervision. 
Twenty-three States have prepared courses of study in home economics for the 
coiiiinoii schools, . . . 

“The funds made available by the Smith-Lever Act have led to a great 
increase in the amount of extension teaching in the rural districts. Women’s 
clubs and other organizations are furthering the study of Iioinemaking in towns 
and cities. The public press recognizes the movement a^s of universal interest.” 

MISCELLAHEOIJS. 

Annual report of the director for the fiscal year ending June 30, 1916 
{DeJemare Sta, Bui. 116 (.1517), pp. 31). —This contains the organization list 
and the report of the director on the work and publications of the station. It 
includes a financial statement for the fiscal year ended June 30, 1916, as well 
as a report of the extension service. 

Annual Report of New Jersey Stations, 1915 {New Jersey Bias. Rpt. 1915^ 
pp. XZ1T//4-J54, pis. 55). —^This contains the organization list of the stations, 
a financial statement for the State Station for the fiscal year ended October 31, 
1915, and for the College Station for the fiscal year ended June SO, 1915, a 
report by the director and departmental reports, the experimental features of 
which are for the most part abstracted elsewhere in this issue. Reports of the 
fertilizer inspections have been noted in Bulletins 2S5 (E. S. R., 34, p. 625) 
and. 287 (E. S. R., 35, p. 12S), and feeding stuffs In Bulletin 2S3 (B. S. E., 
34, p. 665). 

Report of the director for 1916, J. G. Lipman (New Jersey Stas. Bui. 298 
(1916), pp, 51). —This contains the organization list and a report of the director 
on the work and publications of the station during the year. The experimental 
work recorded is for the most part abstracted elsewhere in this issue. 

County experinieiit farms in Ohio, 1915 {Ohio Si a, Bui. 303 (1916), pp. 207, 
figs, 28), —Reports on the Miami, Fatilding, Clermont, Hamilton, Wusiungtori, 
Hancock, Trumbull, and Mahoning county experiment farms for 1915 are given. 
The experimental wmrk recorded is for the most part abstracted elsewliero in 
this issue. 

The work of the experiment station and agricultural extension service for 
1916 (Wisconsin Sta. BnJ. 275 (1917), pp. 92, figs, Ja),—Bavt 1 of this report, 
by H. L. Russell and P. B. Morrison, deals with the work of the station, the 
experimental features not previously reported being abstracted elsewliere In 
this issue. Part 2, Carrying Agricultural Science to the Farm, by IT. L. 
Russell and K. L. Hatch, reports on the .extension activities. Part 3 contains 
brief siimmarles of the station publications of the year, and part 4, a financial 
statement as to the federal funds for the fiscal year ended June 30, 1916, 

The Department of Agriculture of the Union of South Africa; A short 
account of its history, organization, and activities (Pretoria: Govt., 1915, 
pp, 32), 

Manual of agricultural laws, compiled and edited by R. E. Annin 
State BJ. Agr,, 1916, pp. 195), —A'compilation of the'Mas.sacliusetts laws deal- 
^ ' tog Mth agriculture as they stood at the prorogation of the legislature in 1916, 
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Coaiiecticiit State Station.—WaUlt> L. Atlajii?-* lias been apj'u.fiiilcMT (-Iieiuist, be- 
aliiniiig May 1. 

Montana College.—A law passed by tlie last leglsUitvire. appropriated ,$10,00t) 
•for tile reiinburseiiteiit of tlse eost of traiisportutioii to ainl from tloMr homes 
of students at the college, the state uiiiversUy, the state school of iiiinos, and 
the state normal college. Expenditures not exceeding $5 ari^ excei>ied. The 
purpose of the act is to ecpialize tlie cost of utteudauce at Iht^se iiistitul ions to 
students coming from distant parts of the State. 

Hew Mexico College and Station.—Cleave W. Iluioble, a 1017 gradtialo of the 
college, has been apijointed assistant agronomist, vice J. C. Hamilton, whose 
resignation has been previously noted. 

Horth Dakota College.—A school of education has been organized with four 
courses covering four years and two courses covering two years for eoni|>letlori. 
The foiir-ycfar ciUTieula are designed for teachers of agriculture, the mm^hanu! 
arts, science, and vocational and rural school axlnunistrution, while the two- 
year ciirricula are for teachers in consolidated schools mr.! siiecial teachers. 
Arland D, AVeeks, professor of education, has iK^en apixnuted dean of tin; new 
school. 

Ohio State Dniversity.—The first class of three-year students in the College 
of Agriculture was graduated March 1C>. The class niimljerod 62, of "vs'liom 
52 will return to the farm, 5 will take up market gardening, and 5 cow testing 
association woiiv. The tottil enrollinont in this course is now 225, w’hieh is 
somewhat smaller than was anticipated. 

Will. L. Clevenger, instructor in dairying, has resigned to aceeth. a position 
with the Dairy Division of the U, S. Department of. Agriculture, in connection 
with its demonstration WiU*k in daiiw mauufactun‘s In Tennessee a.iid North 
Carol 3 mn 

South Carolina College and Station,—Dr. h\ If. II. Calhoun has becni ap¬ 
pointed director of resident teaching, 0, C. Ntwman, in-ofpssor of horlleulture 
and horticulturist, has beeji ]mt in (diarge of the (udlege farm. This farm (aau- 
prises about 600 acres and is used in growing food for the students and feetl 
and pasture for the live stock at the institution. 

Texas College*—The junior agricultural (‘ollege, established by the last leg'is- 
latm’e as piawioiisly noted (Pb H. IL, 66, p. 51)6), has b(‘en located sit Sleplien- 
ville, about 160 miles southwest of Ifort Worth. The Iniildlngs tuid grounds 
of tlie John Tarleton College have been aecpiired for the purp(».se, and tl:ie 
citizens of Stephenville and Brath County have donated 500 acres of land 
additional, to be used for experimental niul demonstration work in conneetiOB 
with the institution. They have also subscril)ed $25,000 for a student loan fuiiiL 

A second junior college has been establi.shed at Arlhigtoii, between Fort 
AVorth and Dallas. The pi'operty of a small military academy Ims been iimns- 
furred to the State, ai'id efAuds are under way to secure local conlrllmlions for 
aclditional aid and a slmient loan fund 


soil 
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ProTision lias been made for a state edaeational survey by a board consisting 
of tlie presidents of tlie state university, the A. & IL College, the College of Iiv 
diistrial Arts, and one of the {state normal schools, the state super!iitenclent 
of public iiistniction, ami the state commissioner of agriculture. A report Is to 
be submitted to the next legislature. An appropriation of $2,000,000 was also 
granted by the legislature for the benefit of the rural schools. 

Agricaltnral Education and Besearch in Eatin Amer|ca .—School mi§ So- 
eiety aiinoimces that a Pan-Aimerican university has been .established in the 
Republic of Panama, The trustees are to consist of the Secretary of Public 
Instruction of Panama and the diplomatic representatives of the American Ee- 
piiblics or their delegates, together with similar representatives of other nations 
which may maintain chairs in the university. It is hoped that the institution 
may be of international value, especially along the lines of medicine, law, and 
agriculture. 

Ill Venezuela, a presidential decree of March 12, 1917, creates an experimental 
station of agriculture and forestry, with an acclimatization garden, to be located 
near Caracas, and intended to serve as a model for other such stations to be 
established in other parts of the Republic. The objects of the station are the 
improvement of the methods of cultivation of the principal agricultural products 
of the country; the introduction, selection, and distribution of seed>s; experi¬ 
ments in reforestation; the suitability of soils to crops and of crops to the 
various regions; and practical work for the training of agricultural foremen 
and forest rangers. H, Pittier, until recently with the U. S. Department of 
Agriculture, has been appointed in charge of the station and will also superin¬ 
tend the making of a survey of the unoccupied land of the Eepublic, which has 
recently been ordered. 

The Council of Public Instruction of Ecuador has arranged to esta])lisli an 
agricultural class connected with the faculty of science of Central University 
at Quito. The professor in charge of this course is also to edit an official bulletin 
to encourage the study of agriculture. 

Organization of Agricultural Work in Java.—Agricultural work in Java is 
mainly organized under the Department of Agriculture, Industry, and Com¬ 
merce, for which appropriations of about $3,000,000 per annum are available. 
The agricultural work consists of 14 main bureaus besides several experiment 
stations. Two of these, the experiment station for tea culture at Buitenzorg 
and for tobacco at Klaten are in close relation with The department, although 
supported in part by planters or their associations. Less closely related to' the 
department, but receiving some of its funds, are the station at vSalatiga, devoted 
to local work on coffee, cacao, etc.; that at Malang, occupied chiefly Avitli coffee 
and, rubber; a,nd that at Djember, principally devoted to tobacco and rubber. 
Tiiere are also two stations without official relations, the sugar-cane station at 
Passoeroean with its six substations, and the Deli tobacco station at Medan, 
'Sumatra.' Efforts,are taken, however, not to duplicate these activities. 

Some of the principal enterprises within the department are the bureau of 
forestry, the botanic gardens, the institute for phytopathology and plant breed- 
, lug, an office of agrogeology and agricultural chemistry, the veterinary institute 
and service, a laboratory of microbiology, and special work with rubber, coffee, 
and cinchona* 
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leaf spot, studies. 450 

meal, analyses, Can... 65 

meal, analyses, Ind. 268 

meal, analyses, Ky. 258 

meal, analyses, Mass. 667 

meal, analyses, Mich. 765 

meal, analyses, N J. 167 

meal, analyses, Tex. 765 

root development as affected by clipping 832 

seed, inspection in Maryland, Md. 442 

selection experiments, Mich. 735 

sickness, notes. 641 

Spanish, culture and Identification* 36 

transpiration in, U.S.D.A.... 

varieties, Alaska.......... 436,436 

varieties, Nev. 36 

varieties, U.S.D.A.. 133 

varieties, Wis. 828 

white spot, notes, Conn. State.. 47 

wilt disease, description, Can.. 47 

wintorkllliug, Wis. 828 

yollow-floworod, studies, U.S.D.A. 334 

yellow leaf blotch disease.... —.. 248 

AIgm, destruction in drinking water. 183 

Algaroba tree, culture experiments, F.R..... 340 

Algocyan, notes*...... 202 

Alkali— 

and salt industry, treatise.. 428 

bush ash, analyses.. 429 

destructive action on vitamins.. 465 

effect on creatin elimination. 161 

production in soils by denitrification.,,. 321 

salts, efiect on crop growth, Utah........ 118 

soils or lands, {See Soils, alkali.) 

Alkalimetry, indicator for.. —..... 13 

Alligator pears, {See Avocados.) 

AHodus, North American species.. S42 

AllograptaobUgutti notes, Me,*....,. 460 

AEspiee, gormioldal effect, Wte.............. '864 
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Almond— 

GIcBosporium disease, notes. 453 

leaf and twig curl... 647 

Almonds— 

crown gal! resistance in. 352 

pollination, Cal... 139 

Alietmtiu sp.— 

on sweet clxetries... 452 

temperature relations, XT.S.D .A.. 649 

Altiminttm— 

dairy utensils, tests... 671 ; 

detennination. 203 ! 

phospliate, fertilizing value, Wis. 626 

Alunite as a source of potasli, U.S .D. A. 17 

A mUyteles puim^ notes, Mass. 54 

Aml>rosia teetles Injurious to sal. 360 

American— 

Association for the Advancement of Ag^ 

ricultural Teaching. 198 

Association for the Advancement of Sci¬ 
ence..'... 1 

Association of Farmers^ Institute 

Worhers. 194 

Association of Medical Milk Commissions. 572 

Farm Management Association. 297 

Eoad Builders' Association. 90 

Society of Agricultural Engineers. 397 

Society of Agronomy. 197 

Wood Preservers’ Association. 45 

AmeromyzoMa apkelimidesii»g. and n. sp., de¬ 
scription... 656 

Ametastegia glabtata m an apple pest, 

tr.S.D.A. 461 

Amino acids— 

and carbohydrates, reaction between_ 412 

effect on cobra venom hemolysis... 276 

in stomach and intestines on vegetable 

diet........ 664 

Ammonia- 

absorption by soils. 219,425,816 

assimilation by plants.. 631,832 

determination. 413 

determination in urine. 316 

distillation from water.. 15 

distilling, aeration method. 50i 

distribution in soils. 425 

in peats and humus soils... . 612 

in stomach and intestines on vegetable 

diet.-.,. 664 

retention by soils... 299 

Ammonification— 

In soils, N.y.Gomell. 724 

in soils, methods of studying. 214 

in soils, nature...^.... 513 

Ammonium- 

nitrate, fertiMzing value, N J. 818 

nitrate, fertilizing value, Wis.. 626 

salts, effect on solubility of phosphates.,. 626 

sulphate, effect on carnations.. 446 

sulphate, fertilizing value.. 134,332,338,637,833 

sulphate, fertilizing value, Mass_...... 121 

sulphate, fertilizing value, N .1. 818 

sulphate for arid sods...... 726 

sulphate for 'grass land... 438 

sulphate' for sugar ,cane soils.. 219 

notes, B.I... 782 


Page. 

Amsterdam Colonial Institute, notes. 099 

Amygdalm mm, drought resistance. 734 

Amylase in ripening horse beans... 626 

Amylases— 

action on soluble st arch. 315 

substrate for testing. 316 

Amgrus bartheU n. sp., description.. 857 

Analytical methods, editing.. 299 

Ammetis granulata, notes, N.Y.State. 649 

Amphoidm lum, studios. 769 

Anaphylaxis- 

produced by sensitization tluoogh 

vagina. 277 

studies. 677 

Amsa andresii, notes. 55 

AmylU nuheculam, studies, TJ.S.B.A... 254 

Anemia- 

equine, studies, Nev.... 79 

infectious, in horses. 581 

infectious, in New York.-. 676 

Anesthesia, effect on hemolytic reaction_ 878 

Anesthetics, effect on permeability of plant 

tissues. 29 

(See also Ether and Chloroform.) 

Animal- 

breeding, manual. 667 

diseases, control in United States.. 675 

diseases, diagnosis. 575 

diseases, dissemination in South Africa., 678 

diseases, immunization.. 575 

diseases in Assam. 879 

diseases in Bihar and Orissa. 879 

diseases in Burma. 879 

diseases in Canada. 179, 275 

diseases in Egypt.. 180, 777 

diseases in England.. 275 

diseases in Great Britain. 378,676 

diseases in Iowa. 777 

diseases in Maryland. 777 

diseases in Massachusetts... 79 

diseases in United Provinces —. 076 

diseases, protozoan, notes._____.... 880 

diseases, transmission by insects... 479 

diseases, treatise.... 477, 478 

{See also specific diseases,) 

husbandry, courses in. 595 

nutrition, subnormal plane, Mo.. 669 

parasites of man, treatise.. 152, 354 

parasitology, treatise. 574 

production, bibliography. 468 

species, identification..... 380 

tissues for laboratory examination.. 670 

Animals— 

classification. 4U 

for-bearing, laws relating to, U.S.I).A,,. 455 

laboratory, nutrition of.... 161 

of Australia, blood examination......... 879 

{See also Live Stock, Cattle, Sheep, etc,) 

Anm^iAms pyti, notes, U.S.U.A. 258 

Ambtmi mfipcs, notes...* 853 

A mccia guerd, notes.. 66! 

Anopheles— 

pwmtipmnis as a host of tertian plas- 

modiaJ infection.. 265 

pnndipennis, infectifoillty... 767 

Anopheles, transmission of malaria by... 460 
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A nophcepfmla perfotkita^ BiDt es.*. 183 : 

A noplwa n. spp. ^ descriptions. .. 552 

Anoplura of NortJi American mammals. 253 

AntenmlarMa ful^inosa n.g. and n.sp., de¬ 
scription . 245 

Antliocyaiiin markings and cell mutation... 222 

Antkocyanins, constitution,.. 127 

A'iUlmnomm sigmim. (See Strawberry wee¬ 
vil.) 

Anilwthips veTbascif partkenogenesis in. 252 

Antinax— 

control in England... 275 

diagnosis. 676 

immunization... 675 

in Great Britain. 378 

in man, studies... 277 

notes. 678 

notes, U.S.B.A. 779 

serum, immunity studies, U.S.D. A. 577 

serum, preparation. 779 

spores, disinfection in tannin effluent,... 180 

symptomatic. (See Blackleg.) 

Antibodies— 

nonspecific, passive transference. 878 

of spores.*. 380 

studies... 80,576 

A 7dicarsis> gemmatiUs, life history. 459 

Anticyclones in United States, U.S.I).A_ 718 

Antigen and antiserum, simultaneous in¬ 
jections. 677 

Antigenic action of separated horse serum 

proteins. 877 

Antiglanders serum, preparation. 679 

Antineuritic substances, isomerism in. 314 

Antipyrin, periodids of. 313 

Antiseptics, action on pus and pure cultures. 479 

Antitoxins, concentration,—.. 178,179 

Ants— 

Argentine, control in Califomia. CO 

control in dwellings... 565 

white. (See Termites.) 

A pamea basilinea, notes... 552 

ApanteUS"^ 

eamrsise, notes, U.S.D,A... 156 

sp., notes, U,8.1). A,. C55 

Ap(^t€francUmj notes, P.B.... 355 

Aphelenckus olesiHm, description, Conn. 

State. 52 

AphldM?®-- 

leaf feeding, on pines. 450 

on apples in Groat Britain. 253 

Aphimhi£ta xaniina, notes. 764 

Aphis--- 

menXf breeding experiments.. 253 

mmWf notes, U.S.D .A.... 468 

gossypiL (Sm Melon aphis.) 

mAtifolisej studies, U,S.D.A. 357 

pemi-mali, {Bee Apple aphis.) 

pommelU n. sp., description. 263 

sorW, notes, U.8.D.A...■ 367 

Aphis- 

eggs, destruction with hydrocyanic acid 

gas..—... 651 

green, notes, Alaska... 457 

woolly, studies, Me... 755 

A^irgphom pwmWa^ Hfs history. Me—.... 458 


Page. 

Aphthomonas infestam, description... 278 

Aphthous fever, (See Foot-and-mouth dis¬ 
ease.) 

Apliijcoidem io, notes..... 556 

Apis melUfera. (See Bees.) 

Aplamhacter agropyri n.sp,, description. 647 

Apple— 

aphidls in Great Britain.. 253 

aphids, notes, N. J. 854 

aphis, banded, rometies, “Wis.... 857 

aphis, remedies, N.J. 855 

aphis, rosy, studies, U.S.D.A. 356 

bitter pit, relation to irrigation.. — 60 

black root rot, description. 147 

black rot, studies. 750 

black rot, studies, U.S.D.A. 148 

blister spot, notes. 148 

bug, green, studies. 457 

canker, notes. 641 

caterpillar, yellow-necked, notes, Ohio... 368 

diseases in Tasmania. 846 

flower wilt and young fruit rot. 148 

industry in United States, U.S.D.A. 636 

Juice, fermentation. 801 

leaf rollers, notes. 457,855 

leaf-sewer, studies, U .S .D. A . 254 

maggot,notes. 856 

mildew, notes. 541 

orchards, cost of establishing. 444 

orchards, mulching, Ohio. 396 

powdery mildew, treatment. 350 

red bugs, food plants. 366 

red bugs, notes. 856 

root rot in Virginia. 351,649 

rosette, notes.-. 351 

rot fungi, temperature relations, U.S.D.A. 649 

rot, notes, Conn .State... 47 

rots, temperature relations. 147 

scab, notes. 347,647 

scab, resistance to... 649 

scab, treatment...... 50,351 

scald, studies.. 148 

seed chalcid, studies, U.S.D.A. 461 

spot disease, description.. —... 750 

tree tent caterpillar, egg parasites....... 550 

tree trunks, introduction of solutions 

into... 740 

trees, ringing, W.Va. 536 

wood-stainer, notes, U.S.D.A.. . , 258 

Apples— 

advertising... 494 

alternate crapping..... 140,640 

as a source of alcohol... 508 

breeding, Md... 444 

breeding experiments.. 741 

bud development as affected by summer 

pruning, Grog.- 239 

cost of production, U.S.D.A... 443,841 

crab. (See Crab apples.) 

crossing experiments..... 742 

crossing experiments, Alaska.. 442 

culture experiments... 240 

culture experiments, Alaska. — 443 

culture experiments, Mont.. 237 

culture in Canada, Can.. 742 

culture in Massachusetts__... 742 

districts md varieties, U.B.D,A536 
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Apples—Contimied. 

dried, examination...-. 4G0 

dusting and spraying costs... 63 

dusting f. spraying. 351 

fasclation in, N. J. 837 

friiit'Spur system, Oreg.. — 239 

gross vascular anatomy. 140 

harvesting jmd marketing. 742 

inflorescence and fruit gf, N .H. 331 

internal structure, Oreg. 41 

limb and twig disease of, Mich. 746 

marketing by parcel post, Ohio. 742 

plant food removed by, Ark. 39 

prunmg experiments, Oreg. 237 

prmiing experiments, W .Va. 535 

spraying... 535 

spraying experiments. 240 

storage.... 240 

varieties, Can.. 742 

winter injury. 431 

Apricot- 

leaf and twig curl, notes. 647 

scab or black spot, notes. 845 

seeds* oil content. 803 

sour sap disease, notes. 451 

Apficots— 

dried, examination... 466 

localization of acids and sugars in. 110 

Aprostocetus whitmani n. sp., description— 259 

Aqueous solutions, ice crystallizations from, 

tJ.S.I>.A... 419 

Arabinase, decompositon by yeast. 609 

Arachidic acid, detection... 414 

ArcMpa cerasivoramf notes. 856 

Areca— 

nut mahali disease, treatment. 48 

palm disease, notes... 348 

A t§yruihiQ> mnjugella, notes, Alaska. 457 

Af^Hirophylaz alUnma, description. 369 

A mtida adscensionis, analyses. 334 

Arithmetic, textbook. 697 

Arkansas University, notes. 694 

Armillarw meUea—- 

studies....... 751 

treatment..^. 846 

Army worm- 

fall, notes, U.S.I>,A. 254 

notes, N.J. 854 

Arrhenal, use against Texas fever... 384 

Arsenic— 

' detection...,. 203 

detection in bees... 59 

determination..... 300,806 

determination in insecticides. —.. 299 

water-soluble,' determination in lead 

arsenate. 715 

AiseDical injury through bark of fruit trees, 

U.S.B.A. 849 

Arsenicals, toxicity, factors affecting. 754 

Artesian water for irrigation in Montana. 486 

Artichoke, Jerusalem, as food, U.S.D, A..... 561 

A i,cochpta lifcopmici on greenhouse tomatoes. 250 

Ash— , 

, , borer,notes... 659 

d^teririination of alkali _.... 204 

",;''ieafbug,notes,..,.,... 551' 


Page. 


Ashes, weed, effect on tobacco soils... 513 

Asparagin, formation by lupines.... 632 

Asparagus- 

breeding for rust resistance, Mass138 

chemical studios, Mass.... 839 

fertilizer experiments, Mass-. 121,138,839 

fly, remedies... 355 

Aspergillus-^ 

niger, fixation of nitrogen by... 632 

niger group, studies, XT.S,D.A. 130 

oryzsSf amylase of...... 13 

Aspidiotus— 

destruf^tor, notes, P«B. 365 

pernkmus. (See San Jos6 scale.) 

Association of— 

American Dairy, Pood, and Drug Offi¬ 
cials. 561,663 

Official Agricultural Chemists. 298 

A sympiesiella india n.sp., description... 557 

Atmometer, porous cup, description... 226 

Atmosphere- 

horizontal and vertical movement, 

U.S.D.A. 718 

upper, ionization, XJ.S,D.A. 419 

Atmospheric- 

moisture, relation to forests. 843 

pressure. (See Barometric pressure.) 
refractionat Mount Hamilton, U.S.D.A.. 19 

temperature. (See Temperatme.) 
Aulacaspisrosai* (Eee Kose scale.) 

Aurora of September 30,1916, U.S.D.A...... 419 

Auxanomoter, description. 226 

Auximones, formation. 825 

A vena spp., classificatf on, M. Y. Cornell . 834 

Avocados— 

budded, tests. 537 

culture in Florida. 642 

fertilizer experiments. 642 

freezing-point lowering in cell sap, 

U.S.D.A... 343 

history in California... 641 

oil content, Cal.. 138 

varietal standardization.. 537 

varieties..... 041 

Azotobacter in Hawaiian soils... 215 

Babcock test, notes, Iowa. 074 

Bacillus--- 

cd)OTliv(i-eqmnus, studios, Ky ... 7H0 

abortus in swine .... 483 

abortus Upolytkm, notes... 882 

abortus, pathogenicity for human l)oings. 277 
aviylovovm, invos tigations, Ohio —..... 50 

amylovoTUS, longoidty.-,... 50 

amijlomuSf pear stocks resistant to...... 51 

amylovorus, s tudies... 351 

amylovorm, transmission by bees ... 59 

amylovorus, treatment . 347 

antlrads-symptomatici and allied organ¬ 
isms, gas production by . 880 

atrosepticus, description, U.S.D.A .. 648 

coli communis, relation to broncho-pneu¬ 
monia-.,. 384 

coli from horse, cow, and man .. — 379 

enteritidis, accidental infection by...... - 380 

radidcoh of soy ■ beans, studies, N.Y, 

Cornell.. W 
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radicicoia, studies... 517 

Bolanisaprus, notes, Can. 250 

sotto, B, alvei, and B. megatcrium, iden¬ 
tity. 380 

mipestifer, agglutinins for in hog cholera 

serum.-. 280 

, tracheipMlus, studies.-. 249 

Bacteria— 

and plants, symbiosis between. 632 

as affected by ultraviolet rays. 526 

chitin and cellulose in... 501 

colon type, in oat hay. 280,580 

colon type, in surface water. 284 

determination in soils. 31 

diastase and invcrtaso activity. 31 

effect on soil phosphorus. 515 

growth in raw and pasteurized milk. 475 

in milk, soils, water, etc. (See Milk, 

Soils, IVator, etc.) 

intracellular digestion. 379 

nodule, studies. 517 

pure-line concept. 826 

resistance to germicides. 177 

rOIe in silage fermentation, U. S. D, A. 802 

spore-forming, in soils.... 617 

Bacteriology—' 

textbook. 130 

treatise. 177,574 

Bacterium, hydrogen-oxidizing, in swamp 

soils. 116 

Bacterium'— 

malvacearum, notes. 541 

malvacearum, studies, S.C. 048 

^nori, studies.. 751 

pUpmysi n. sp., description. 852 

pwfforV/m,intradermalt6st, XJ.S.D.A. 884 

pyogenes in polyarthritis of swine. 280 

solanacearumf wild hosts of.. -. 245 

stewarti, notes. 55 

tulareme in rabbits. 653 

tumefackns, resistance of Prunus to. 352 

tumefaciens, studies. 541 

Bagasse, fuel value, La. 685 

Baking- 

powder, analyses... 662 

powder, egg albumin in.. ~. -,.. *. 561 

soda, effect on vitamin content of bread.. 465 

Balsam bark, use for paper specialties... 417 

Bamboo- 

disease, description.......... — 251 

smut in United States... 653 

Banana— 

disease, studies, P,11.. - -. 352 

disease, treatment, P.K. 347 

diseases, descriptions—.. 452 

diseases, notes....—.. 46 

leaf spot disease, notes. 347 

rot,iiot6s...,.,.. 449 

stalks as a source of potash. 820 

weevil, notes....- - 158 

Bananas— 

nematodes affecting... *. 347 

nutritive value......— 863 

Bmanmia africam n. sp., description. 2G0 

Barbituri c acid as a precipitant for furfuml.. 318 
Maris iotgmtWf notes, P,E.... 354 
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Barium— Page. 

hydroxid solutions, handling... 805 

in tobacco and other plants. 202 

removal from brines.. 809 

Bark- 

louse, oyster-shell. (See Oyster-shell 
scale.) 

use for paper specialties. 417 

Barley- 

analyses, Can. 65 

bacterial disease, notes, Wis. 845 

blindness, notes... . 541 

bran, analyses, Mich. 765 

bread, making. 159 

chop, analyses, Tox. 766 

cnlture experiments, Alaska. 436 

culture experiments, Can. 32 

culture experiments, U.S.B.A.. 33, S30 

culture in southern Idaho, U.S.D.A..... 227 

culture under dry farming... 529 

culture under dry farming, Utah. 528 

diseases, treatment. 247 

diseases, treatment, Wis. 845 

distri bution of nitrogen in, Ky.. 269 

effect on millc production in cows, 

Cal. ,m 

fall-sown, in Maryland and vicinity, 

U.aD.A. 736 

fertilizer experiments. 217,529,726 

fertilizer exporimonts, N.J.. 818 

fertilizer experiments, Wis... 626 

germination as affected by depth of plant¬ 
ing . 437 

hybridization experiments, Alaska. 436 

liming experiments, Can. ff 

pollination. 627 

ratio of grain to straw. 218 

rolled, analysovs, Tex. 765 

seeding experiments, U.S.B.A.. IM 

seeding in furrows. 831 

Septoria disease, notes. 48 

varieties. 629,736 

vmietios, Alaska.... 435,437 

varieties, Can... 32 

varieties, III........ 634 

varieties, Mich...'... 336 

varieties, Nov.. 36 

varieties, U.S.D.A. 33,34,132,133,227,830 

Bam trusses, stresses in... 399 

Barns, platming. 399 

Barnyard manure- 

conservation....723,817 

fertilizing value.217,228,533,833 

fertilizing value, Mass. 121 

fertilizing value, Mich... 735 

fertilizing value, N.Dak.. 425 

fertilizing value, Ohio....... 829 

fertilizing value, K.I... 628 

residual effect, Ohio.,..__ 829 

use........-_ 817 

BaromoMcpressure, effect on plant growth., 730 

Basic slag, Bhosphaticsiag.) 

Masms gibbosnSf notes, U.S.B.A. 666 

Bat guanos— 

analyses and fertilizing value, B.R....... 326 

examination.. 319 

MeUTachedra rUeyi^ notes.... « 
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anthraciioso, treatment, Midi. 748 

blight, treatment, Mich... 748 

diseases,, studies, Mich... 746 

root diseases, studios.... 248 

seedlings, primordial leaves in. 221 

stem disease, notes, Midi.. 748 

weevil, studios, N J.. 855 

Beans— 

abortiveness In relation to position in 

pod,NJ.,... 838 

Bengal, as a green manure... 737 

correlation studies... 826 

culture experiments, Can... 32 

culture experiments, F.E.... 340 

cultme in Antigua. 735 

culture in Porto B.ico, P.R... 341 

culture under dry farming. 529 

culture under dry farming, Utah.... 628 

doubling cotyledons and leaves in. 331 

field, description and agricultural value.. 635 

glucosid formation by. 329 

inheritance in.-. 729 

inheritance in, NJ. 839 

inheritance of eye pattern in. 826 

inheritance of shape and size in, Mich.... 735 

limitation studies, N J.... 839 

microscopic character... 714 

mutation in...- — 138 

nutritive value. 68 

salicylic acid reaction... 63 

selection experiments, Mich.. 735 

snap, Solerotinia blight of, Va-Tmck— 647 

tetraootyledonous race. 522 

varieties, Alasha. 437 

varieties, Can. 32 

velvk. (S«e Velvet beans.) 
weightin relation to number of pods per 

plant—.. 826 

Bedbugs— 

as afiected by cold and starvation, Nev.. 63 

destruction with cyanid gas,.. 456 

fumigation experiments, Nev.. 63 

notes,U,S,P.A. 163 

relation to relapsing fever... 356 

Bee*” 

disease, notes.... 2^ 

disease, notes, Nev. 63 

saehrood disease, U,S.I).A... 659 

Beech- 

timber estimating tables for. 345 

wlnterfollation....-..,,....,.. 224 

Beef- 

biisket fat, digestibility, U-S.B. A. 860 

changes in during cold storage, U.S.B.A. 769 

scrap, analyses, Mass... 647 

' scrap, analyses, Mich... 765 

Beekeepers’ Association of Ontario. 659 

Beekeeping- 

in' Canada, Can...68,158 

/' in North <Wolina, XJ.S.B.A. 555 

treatise....... 158 

' Beer, composition, U,S.I>.A. 864 

, '; ^Bees^ 

arsenic in.. 69 

crossing experiments—-. 258 

pollination of plums by, Cal.. 586 


Bees—Continued. Page; 

pollination of prunes by, Cal........._ 536 

queen, rearing, Wis........... 857 

relation to fire blight.-... 59 

wintering, NJ.. 855 

wintering in Canada, Can. 58 

wintering outdoors..... 158 

Beeswax of Philippines, analyses.. 71i 

Boot- 

disease, new, in northern Prance..... 643 

pulp, dried, analyses, Ind. 208 

pulp, dried, analyses, Ky..... 208 

pulp, dried, analyses, Mass.. 007 

pulp, dried, analyses, N J. 167 

pulp, dried, analyses, Tex. 765 

seeds, germination tests,.. 339 

seeds, germination tests, N.J,.. 837 

sugar, detection in cane products.. 112 

Beetles— 

injurious to fruit and flowei'S. 654 

longicorn, in Australia. 300 

of Philippines. 267 

Beets— 

as a source of alcohol. 508 

cell Size m. 229 

color zones in, N. J... 837 

fertilizer experiments.... 217 

fertihzer experiments, U.S.B.A. 132 

field or fodder, Mangels.) 

food value, U.S.D.A... 803 

pollination studies... 622 

reducing sugars in. 731 

sugar. (See Sugar heets.) 

varieties, N.J. 837 

varieties, Nev. 86 

Begonia leaf blight nematode, Conn.State... 52 

Belladoima, eultui*e, Cal. 588 

Benzaldehyde, manufacture. 300 

Benzoic- 

acid, effect on hemolytic reaction. 878 

acid, manufacture.. 300 

Benzyl ^cohol, utilization by plants.___*. 329 

Berbeiidaceae, oils and alkaloids of..... 628 

Beriberi- 

relation to diet.. 264 

review of Investigations................ 161,363 

Bermuda grass, root system —....._.... 438 

Berries, mold on, Wash. 195 

Berseem as a forage plant--- 167 

Beschalseuehe. (See Dourine.) 

Betel- 

diseases, notes... 348,440 

vine leaves, analyses and bleaching...... no 

Beverages— 

examination, N.I>ak... 262 

treatise... os 

turbidity. 808 

BiUo abbreviuius, notes.. 552 

Bibliography of— 

Abderhalden reaction.. 381 

agricultural and industrial education.... 291 

agricultural engineering.... 400 

animal diseases... 478 

animal parasites of man. .. 152,354 

animal prod'uction... 468 

biology. 366,4(58 

birds of Isle of Pines.. W3 
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BordeaM mixtee, Vt,.... 649 

cereal cHsoases and pests. 542 

clieiBistry. 600 

Coccid®.... 655 

cocclnollid lar v®... 658 

colloidal solutions... 108 

country life, farm, and small town_... 93 

dairying. 468 

diptera, parasitic. 359 

dust preventives... 188 

energy transformations in germinating 

seed... 525 

entomological writings of E. T. Cresson.. 759 

fertilizers, effect of. 446 

fiber measuremonts. 345 

food supply of Germany.. 263 

food supply of G reat Britain... 263 

forestry education. 97 

forests of Porto Eieo, U.S.D.A. 243 

gaseous exchange of animals and man.... 266 

gladiolus. 643 

grape loaf-folder, U.S.D.A. 156 

grape phylloxera. 357 

heredity in blue-gray cattle, Iowa... 168 

house fly dispersion. 67 

hunger control in health and disease. 363 

intestinal flora in relation to diet. 665 

least squares, U.S.D. A. 420 

light requirements of trees, Vt. 242 

lipoids in human blood. 365 

locusts, N.Y.Cornell. 153 

markets. 593 

markets and food supply. 762 

microparasites of insects. 355 

milk as a food. 862 

milk In infant feeding, V t... 659 

milk production cost accounts. 272 

Navajo country. 485 

nematode parasites of mammals.. 763 

nicotin as an insecticide. 152 

nitrification in semiarid soils, U.S.D.A.. 423 

nitrogen nutrition of mold fungi. 527 

nutritional defi-ciency diseases. 663 

oats, classification, N .y.Cornell. 834 

ornithology, British.. 251 

pellagra.'. 764 

.Phymlodpora cydonisSf N.Y.Cornell.. 261 

plant nutrition and manuring. 114 

plant physiology. 429 

pollination in field crops. 527 

potash from blast furnaces. 025 

potash resources of U'nited States........ 28 

potato tuber moth, U.S.D.A. 650 

pruning, W.Va,... 536 

quebracho...... 745 

' red spider, U.S.D.A..... 557 

rinderpest... 779 

root systems of agricultural plants.. 827 

root tuberel^, N.Y. Cornell.. 848 

roots of herbaceous plants. 223 

rural social surveys... 288 

Sclerostomidm of horses... 280 

silage fermentation, U.S’.D.A.. 802 

skim milk and whey for calves. 877 

soil acidity... 605 

soil fungi......... 216 


Bibliography of—Continued, Page, 

sterility in fruits, Ga. 344 

sugar-beet thrips, U.S.D.A.... —.. 163 

sugar cane rind disease. 649 

sugar utilization by plants. 125 

sulphur oxidation in soils. 821 

Syrphidae of Maine, Me... 460 

tea. 241 

timothy leaf smut, N.Y.Cornell. 543 

trees, germination and eai'ly powth., - -. 447 

tuberculosis, avian... 480 

uterino diseases in cattle. 279 

vitamins. 363 

water flow in pipes, channels, etc. 783 

weevils of northeastern America. 157 

wood-boring crustaceans. 46 

wood preservation... 844 

zoology. 151 

BSghead or osteoporosis in horses. 780 

Biliary fever. {See Piroplasmosis.) 

Binocular magnifier. 97 

Bins, reinforced concrete, construction. 0S7 

Biology, general, bibliography.. 366,40S 

Bio$teres rMgoUiis, notes. 259 

Biotite as a source of potash. 728 

Bkch-wood diist as a feedmg stuff. 563 

Birds— 

attracting, U.S.D.A... 151 

cecal and liver infections in, R.1. 483,781 

dipterous parasites of... 359 

mipatory, protection, U.S.D.A. 151 

of eastern North America. 151 

of Isle of Pines. 653 

of Northern Now York, guide. 653 

of southeastern United States, U.S.D.A. 151 

of United States, census, U.S.D.A. 151 

of West Virginia, food habits.. 653 

relation to mammalian tuberculosis. 81 

relation to man, treatise. 152 

Bituminous materials, laboratory manual.... 586 

Blackberries— 

fertilizer experiments, Mass... 121 

sterility in,N.C..... 444 

Blackhead- 

in turkeys. 179,384 

. .in turkeys, BJ.».. . 484 

Blackleg- 

immunization .. 578 

vaccines, strength and composition...... 180 

Blackseed— 

for lambs. Can...... 66 

for pigs, Can......., 68 

Blacksmith Pork, Utah, profile survey... ^, 583 

Blast¬ 
furnace slag for acid soils, Ohio... 728 

funmees, potash from... 625 

{Blastohasis) Bolcocm mrysaelh^ notes-...... 66 

Blood- 

and bone meal, analyses, Mich... 765 

culture media from........ 676 

dried. {See Dried blood.) 

fat and sugar content as affected by hy- 

drazin......'. 164 

fluids, rdle in digestion of bacteria and 

red blood corpuscles. 379 

meal, analyses, Xnd... 268 

meal, analyses, NJ.. 107 
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mealj composition and feeding value. 369 

of Australian animals. 879 

pressure, raising... 677 

proteins, studies.. —.. 773 

samples, collecting and preserving—,. - 82 
seram, albumin and globulin fractions... 13 

Biowllylarv©, reaction to liglit...,. 256 ; 

Bln© grass— ' 

composition and digestibility. 469 

Bistory in United States. 529 

Blueberries— 

breeding experiments, Alaska. 443 

culture. 641 

dried, analyses. 502 

Body- 

composition , relation to diet and growth. 663 

suriace and heat production, relation- 64 

surface area, measui’ing. 64 

tissues and fluids, sal fcs of.. 804 

Bog water, toxicity.-. 820 

Bollworm. (See Cotton bollworm.) 

Sombpeomorplia pallida, notes. 654 

Srnnhyx morL (See Silkworms.) 

Bone- 

chop, analyses, Tex. 765 

^niilated, analyses, Ky. 208 

granulated, analyses, Mich.. — -. 765' 

ground, analyses, Ind... 268 

meal, analyses, Mass. 667 

meal, fertilizing value, K.Dak. .425. 

meal steamed, for arid soils. 726 

Books on- 

agricultural arithmetic.- -,. 597 

agricultural colleges.-. 791 

agricultural legislation. 393 

agriculture. 391 

agriculture, elementary. 596,692 

agriculture in E ngland and Wales. 789 

animal breeding.. — 667 

animal diseases.. 477,478 

animal parasites of man. 152,354 

bacteriology...130,177 

bacteriology, blood work, and animal 

parasitology. 574 

beekeeping. „158 

birds in relation to man. . 152 

birds of eastern North America. 151 

birds of northern New York.,. 653 

bituminous materials... 586 

botany....,..-.-.....—.. 429 

bridges, concrete. 285 

bulb' culture... 643 

canning and preserving. 113 

emming of fruits and vegetables.. 717 

cereal foods. . 560 

chemical calculations.. —.. 4.11 

chemical constitution and physiological 

action-..-... 411 

chemistry of the farm and home. 692’ 

cherries.'. 641 

: church and country life. 92 

climate of France.... 510 

clothing—.. 497 

. clothing and health. 396 

, .coconuts... 445 

cololdalsolutions.........' 108 


concrete. 188,285 

cotton as a world power.. 801 

country towns.... —..... 288 

crops.- —...... 092 

dahlias. 743 

diagnosis. 412 

dog diseases. 183 

farm animals, .feeding... 697,666 

farm buildings. 801 

farm mortgages.' 688 

farming... 897 

federal farm loan system. 688 

fertilizer industry.... — 124,817 

fertilizers. 110 

held crops for the cotton belt. 897 

food and nutrition. 396,497 

food, beverages, and toilet accessories... 63 

food selee tion. 762 

food values. 663 

food supply in England... 2W 

forestry. 143,242,506 

forestry for rangers and woodmen. 446 

fruit and vegetables, conservation. 615 

fruit marketing. 443 

fruit propagation. 140 

gardening. 535,639,693,743,744 

gardening, market..... 039 

gardening, ornamental..... 142,143,639,643,644 

garden ornaments. 644 

gas engines. 287,587 

gaseous exchange of animals and man.. ^. 266 

geology, agricultural.... 617 

herbs. 743 

histology, pathologic. 674 

home economics. 407,598 

home economics teaching equipment.... 396 

horseshoeing. |82 

horticulture. 137 

household mechanics.891 

hunger control in health and disease..... 363 

hydro-electric power....,... 783 

insects, injurious.. 236,355 

insects, injurious, in Great Britain.. 853 

lameness in horses......' 280' 

land problem in Great Britain. 302 

Malta fever. 382 

manures. 119 

meat curing and sausage making...._ 114 

meteorology... 509 

milk pasteurization.... 274 

milk production cost accounts 271 

milk supply of Ihin's.... 572 

parks. 743 

pathology, special. 378 

pellagra. 763 

pigs, largo white English. 371 

pine-barren vegetation in New Jersey.*.. 639 

plant anatomy, pathological............. 46 

plant diseases.. 236,546,645 

plant Idngdom raw materials.. 628 

plant nutrition and manuring.. 114 

plant physiology.. 420 

plant teratology... 480 

plants,colonial...-,........ , 142 

plants in health and disease............. 628 

poultry.....- 697,668 
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protozoa, pathogenic,. 177 

roads and pavements. 285 

roots of herbaceous plants.-. 223 

roses. 242 

rural economics.. .. 390 

salt and alkali industry... 428 

salts, crystalllaable, photomicrographs,,. 804 

school gardening. 693 

school lunches. 562,698 

serums, vaccines, and toxins. 575 

sheep diseases.. 182 

smithing and forging... 287 

soil bacteriology. 692 

soils,.... 114 

sweet peas. 643 

tea,. 241 

timber laws in TJnited States. 644 

timber of Great Britain. 746 

tobacco. 142 

tree wounds and diseases. 644 

trees.... 794 

trees of North Carolina. 645 

tuberculosis, immunization. 182 

vegetable growing on muck land. 236 

veterinary therapeutics. 675 

water flow in pipes, channels, etc. 783 

water hygiene. 686 

waterworks. 87 

wattles of Australia. 844 

weevils of northeastern America. 157 

wood preservation. 844 

woodworldng, agricultural. 693 

B&opMlm annulatus. (See Cattle ticks.) 

Bordeaux mixture— 

ef eot on potatoes. 147 

©fleet on transpiration from abscised 
leaves and potted plants, U.S.B.A — 454 

preparation and use. 16 

preparation and value, N.H.. 353 

studies, Vt. 648 

Borers, flat-headed, aflectlng forest trees, 

U.S.I).A. 564 

Boric acid, occurrence in foods..... 466 

Boron, effect on wheat and barley. 520 

Botanical research at Carnegie Institution.. 327 

Botany, textbook... 429 

Botflies, notes.. 456 

Botat tdraffonoMm^ notes, P.K.... 340 

, Boif^oAiplodia theohromsSt notes... 852 

MGtryQsphmria bermgeriam, induced sporula- 

tionln...' 752 

jBolrjihh— 

anthopMla n.sp., description. 748 

dnma* (Bee Grape gray rot.) 
parasUka^ introduction into XTnited 

States,.. 245 

sp. on greenhouse tomatoes. 250 

^ ^ P relation to limber-neck In chickens. 681 

" '’"‘msswmd leaf miner, European. 651 

Boys’’— 

agriciilteal clubs in Oklahoma.. 94 

club work manual for rural teachers. 294 

club work, school credit for. 293 

clubs, gardening for... 496 

BrmhysioU nagm^ (Se^ Lubber grasshoj)- 
per.) 

Bracken, eradication... 740 


Bran— Page. 

analyses, Can.......... f'S 

determination of smut spores in.46 

(See also Wheat, Bye, etc.) 

Brasskajunceaf studies. 228 

Bread— 

as a food. 464,466 

black, making.... 159 

determination and distribution of mois¬ 
ture in...:. - 506 

digestibility.... — 661 

making, notes.. 663 

making, yeast nutriments in. 261 

mustiness in. 261 

substitutes for diabetic patients.. 560 

white, nutritive value. 158 

Breakfast foods. (See Cereal foods.) 

Brewers’— 

grains, dried, analyses, Ind. 268 

grains, dried, analyses, Ky.. 268 

grains, dried, analyses, Mass... 667 

grains, dried, analyses, Mich. 765 

grains, dried, analyses, N. J..... 107 

grains, dried, analyses, Tex___ 765 

yeast, nutritive value. 864 

Brewery products, composition, U.S.D.A... 864 

Brick- 

mortars, tests. 286 

pavements, monolithic construction. 384 

Bridge paints, tests... 384,587 

Bridges- 

concrete, specifications. 2S5 

inspection and maintenance. 386 

motor-truck loads for. 489 

steel, paints for. 384 

Brome grass— 

awnless, culture experiments, Can. 32 

culture experiments, Alaska.. 436 

culture under dry farming... 629 

Bromin, recovery from laboratory waste 

liquors... 806 

Bromoaeetylglucose, preparation. 313 

Bronchitis, verminous, in dogs.. 676 

Broncho-pneumonia, contagious. 384 

Bronze on bronze, friction coefficients.. 682 

Brooder houses, colony, construction, Ind... 770 
Broom corn- 

culture experiments, IJ .S .1) .A. 34 

dwarf, culture, tl.S.B.A. 229 

varieties, U.S.D.A. 133,831 

Brown-tail moth- 

control... 456 

control in Massachusetts—.. 843 

JBmJftns— 

obtectus, (See Bean-weeviL) 
pisoTum. (See Pea-weevil.) 

Brush, pulling, piling, and scattering, U.S. 


I).A. 844 

Bryophytes, epiphytic, on trees in Denmark. 825 

BuccuMtrh thurberieUa, notes .. && 

Buckwheat- 

bran, analyses, Mass... 667 

chlorin requirement.-... 439 

culture experiments, Can. 32 

culture experiments, D.3.B,A,.. 133 

feed, analyse.^, N J . 107 

fertilizer experiments, Hawaii.. 427 
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fertilizer experiments, WIs......... 626 

bulls, analyses, Ind.. -. 268 

middlings, ami j"ses, Ind. 268 

middlings, analyses, N. J.,..... 167 

ofial, analyses, N J,.. 167 

varieties, Alaslra.. 437 

varieties, Can. 32 

Bud moth, lesser, studies.... 656 

Buffalo blood, analyses... 779 

Bugyi experimental plat, report. 830 

Building code suggestions.. — 687 

Bulbs, culture, treatise... 643 

Burette support, description.. .. S06 

Butter- 

analyses. 571 

and lard, comparative value for growth., 160 

changes in during storage, Ind. 773 

creamery, manufacture and marketing, 

U.S.B.A. 275 

creamery, marketing, XJ .S .D. A. 776 

detection of pigments in. 16 

factories, management. 574 

fat. (See Fat and Milk fat.) 

machine, mechanical, tests. 671 

making on the farm, B.S.B.A. 95 

manufacture...... 574 

marketing, Wis.... „ 376 

moldgrowthin... 176 

oily flavor in, Ind. 773 

linkage in cold storage, Cal. 176 

substitutes for....... - 466 

Butterfish, nematodes in. 662 

Butternut posts, preservation............ ... 244 

Butyric acid, rdle in digestion.. - 763 

Cabbage— 

club root, notes... 541 

fertilizer experiments, Ohio . 839 

maggot, notes. 45G 

maggot, notes, Alaska. 457 

root maggot, remedies, Can... 657 

utilization of sugar by. 125 

varieties, Mont... 237 

varieties resistant to Fusarium. 248 

worm, notes, U.S,I>.A. 254 

' yellows, resistant strains, Wis........... 845 

yellows, studies.. - 248 

Cacao- 

brown rot, notes.... — 746 

characteristics. 642 

culture experiments,...141, 537,642 

ciiltui'© experiments, P.R. 343 

diebaok, notes. 556 

diseases, notes...46,347 

fertilizer experiments. 141,637 

husks for cows, Can. 76 

insects aflecting. 457 

; 'thrill,notes..... 550 

' witches' broom,, notes_'..... 149,846 

Cachexia, osseous and verminous, in equines. 779 
Cactus- 

culture experiments... 332 

distribution in relation to soil tempera¬ 
ture and moisture... 733 

,, slabs, analyses, Cai.. *.'. 173 


Cactus—Continued. Page. 

spineless, for cows, Gal... 173 

spineless, for lambs, CaL................ 170 

Oijanns indicms cAiltiire experiments........ 830 

Oalaphis n. spp., descriptions. -. 357 

Calaphis, synopsis.. —... —.. 367 

Calcium- 

carbonate, composition and solubility..,. 7X3 

carbonate, effect on plant growth. 22 

carbonate, effect on soil potash, Tex. 625 

carbonate, effect on superphosphate,,. 325,821 
carbonate, rdle in assimilation of am¬ 
monia. 631 

chlorid, effect on concrete. 286 

cyanamid, decomposition in presence of 

water. 426 

cyanamid, tertilizing value.,.. 232, 332,427,833 

cyanamid, fertilizing value, N.J. 818 

cyanamid, storage. 426 

cyanamid, use. 427 

cyanamid, valuation. 426 

determination. 112 

determination in ash. 317 

determination in ash, Iowa. 613 

determination in presence of phosphoric 

acid and iron. 14 

hsT^ochlorite, purifying action on water., 889 

in normal urine*..... 366 

in soils, U.S.D.A... '621 

nitrate, fertilizing value. 134,232,833 

nitrate, fertilizing value, Wis............ 626 

nitrateforaridsoils..726 
output, urinary and fecal, in normal men- 366 
phosphate, decomposition by acetic acid- 712 

phosphate in vicinity of Monterey, 

Mexico. 821 

salts, effect on solubility of phosphates... 620 

salts, toxicity in soil... 515 

sulphate.. (See Gypsum.) 

(kdendula officinalis, adventitious buds, N J.. 837 

Calf diseases, notes, U.S.I). A.. 773 

Califomia— 

i Station, report.-.. 195 

University and Station, notes... 397,796 

Calisto aredtebadeSf notes. *. 754 

CalUphota erythmeephaU, ‘^critical'' point for. 266 

Cadocoris anyusMus, life history and control. 857 

Calotermes liicifugus attacking grapes...._ t>5i 

Calves— 

dairy, feeding and managomont, tr.S.D. A 773 

feeding experiments.... 3 70,567 

feeding experiments, Cal. lifjS) 

feeding experiments, Can.. — 75 

feeding experiments, Ind.. 565 

variation in weight, Ind. 566 

CalycantJius occidentalis, volatile oil of.____ 206 

Cambridge University, notes... (MJ9 

Camel diseases in Funjab. IKO 

; GzwZIfojapowto,stoinataof.. 223 

Cammh peUucida, notes, N.Y. Cornell.. 163 

Campopla pUhorimxm, notes, TJ .8,1) .A...... 656 

Canada Experimental Farms— 

notes. 600,697 

report. 07 

Canals. (See Bitches.) 
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CsEaxies, care and management, U.S.B.A... 455 

Cane™ 

borer beetle, studies.. 257 

sugar, distillation... 508 

sugar, inversion. 802 

Canine distemper. (See Dog distemper.) 

Canker, notes, Wash. 498 

Canned foods, inspeetion. 663 

Canning— 

and preserving, recipes. 113 

bomo and farm, Cal. 609 

industry in New Jersey. 689 

treatise. 717 

Cantaloups. (Sec Muskmelons.) 

Caoutcbouc. (See Rubber.) 

Cape weed, description.-. 639 

Capnodium dlrkolum, notes. 851 

Carabaos, ijnmiinizatiou in Philippines. 881 

Caragana fmteseem, drought resistance. 734 

Carbobydi’ate distillates, reducing action.... 15 

Carbohydrates— 

and amino acids, reaction between. 412 

determination......-. 614 

eflect on intestinal flora. 664 

eflect on protein metabolism,. 364 

in mangel leaves. 125 

in potato leaves. 126 

metabolism, rdle of leucocytes in. 265 

ofMusci. 609 

specificity. 411 

utilization by green plants. 125 

Carbon- 

black,effect on plant growtb,AIa. College. 212 

black, effect on soils. 214 

determination in carbon dioxid. IS 

determination in soils.15,711 

dioxid, absorption apparatus. 805 

dioxid and oxygen, effect on nitrogen 
transformation in soils, N.T.Comell... 724 

dioxid, assimilation by plants. 632 

dioxid, determination In air. 806 

dioxid, effect on hemolytic reaction. 878 

monoxid in kelp... 804 

Carbureters for burning kerosene. 288 

Cardiac stimulants, tests.. 576 

Caribou, protection in Alaska, Alaska....... 791 

Carnation- 

mildew, notes. 547 

plant bearing flowers of two colors, 

NJ.. 837 

white tip, notes, Conn. State —.. 47 

Carnations, fertilizer experiments.... 445 

Carob pods for skim-mllk calves, Cal......... 369 

Carotin- 

detection in oleomargarine. 16 

toxicity. 164 

CarotInoMs, plant and animal, relation. 4li 

Cmpompm pomonefla. (iSTee Codling moth.). 

CmrkUem mma, description...- 442 

Carrots— 

analyses, Can....-.-.. 65 

culture experiments. 228 

' cultui'e experiments, Can... 32 

food value, XX.S.D.A... 863 

CHrt'hanus twjctorfo®, studies................ 228 


Page. 


Cassava— 

asfood,tr.S.D.A... 561 

dieback, notes... 541 

fertilizer experiments.. -.. 332 

varieties. 735 

Casein- 

efficiency for milk production, Wis. 872 

heated, nutritive value. 160 

protein for milk production.... 671 

solution hy sodium hydroxid. 108 

Cassida palUdula, studies, 'U.S.D.A. 57 

Caetnia therapon in New Jersey... 54 

Castor beans, culture experiments... 830 

Catalase— 

and oxidase reactions, separation. 503 

relation to oxidase in plant tissue. 610 

r6ie in plant respiration. 329 

Catch crops, notes. 529 

Caterpillar, range, studies, 0.S.D,A.. 56 

Cats, destruction of wild life by. 653 

Cattle- 

anaphylactic shock due to ox warble ex¬ 
tract. 478 

as affected by excessive wheat feeding, 

Wis. 866 

blood meal for... 309 

blue-gray, inheritance in, Iowa. 168 

deficiency diseases of. 161 

disease In Sierra Nevada foothills, Nev.. 79 

diseases, diagnosis. 676 

diseases, report on, TJ.S.D.A. 881 

feeding experiments, Kans... 167 

grazing experiments, Can. 270 

immunization in Philippines. 881 

insurance in India. 290 

labor requirements, Minn... 790 

plague. (See Riuderixjst.) 

poisoning with soy-bean meal.. 680 

ptire-bred, in Montana, Mont___ 470 

raising in Alaska, Alaska. 469 

ticks, control in XJnited States.. 403 

ticks, eradication. 777 

ticks, eradication, D.S.I). A.«.... 96 

(See ako Ticks.) 

Cauliflower ring spot, notes, Mass.. 146 

Cauliflowers— 

mulclring exiHjriments, ACont.. 237 

varieties, Mont. 237 

Caviar, detection of preservatives in... 561 

Ceddoiogy, science of. 456 

Cecidomyia oxycoccam, studios, Mass.... 54 

Cedar, western rod, leaf disease of. 662 

Celeriac, food, value, D.S.D.A.. 863 

Celery- 

blights, notes. 349 

culture in western Washington, Wash. - - 693 

late blight, treatment... 450 

loaf spot, treatment. 748 

premature seeding, ■ Mont. 237 

Cell division, physiology of... 822 

Cellose, acetylated derivatives, optica! rota¬ 
tory powers............ 202 

Cellulose- 

decomposition in soils. .. 30 

occurrence in bacteria,........ ' 501 
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mils, potasli from.... 626 

mortar containing Hinej tensile strength.. 286 

Ceniaurea spp., drough t resistance... 734 

Centrifuge, use in analytical chemistry. Ill 

Centfosema plumkri as a green manure. 324 

CepMMhedmn roseuirif temperature x’ela- ■ 

tions, XJ.S.D.A,. 649 

CerainbycM larvae, determination of abdom¬ 
inal and tlioraeic areas. 258 

Cerambij'X leros^ biology. 257 

Cercis camdemUf relation between ovules 

and seeds. 628 

Cermpom— 

medkaginiSf dissemination. 450 

mus^, notes. 347 

raciborshUf notes. 348 

sp.nn grapes.,. 541 

sp. on jute. 348 

mginse, notes. 846 

vitiphyllaj notes. C47 

Cereal- 

diseases and pests, review. 542 

dust explosions. 686 

foods, history... SCO 

mildew, notes. 846 

products, determination of acidity. 299 

rust in Denmark. 247 

rusts in South America.... 542 

rusts, studies...,. 642 ^ 

Cereals— 

culture in Wyoming... 33 

determination of smut spores in... 146 

disease resistance in, Kans. 145 

identification....... 541 

spring-sown, culture experiments, 

U.S.B.A.... 830 

spring-sown, varieties, IT.S.I)A... 830 

{Sie also Grain and specific Unds.) 

Cereus flowers, self-warming in.. 226 

Cetodbnia dotsaliSf studies, G.S.D.A.. 256 

Oeromasia sphempfiori, introduction into Ha¬ 
waii. 257 

(kropales fozii n. sp., description... 651 

Cesspools, construction. 892 

Cmkurhpmhm margimtm, notes. 565 

, CJiatocirma studies, IT.S.I).A.. 658 

CMMotkpfiwm cokliicum n. sp., description_ 246 

Chalcidids, new, from Maryland... 656 

Ckdck caUiplarss, description —.. 360 

Ohdlepm dorsalis, notes...... _ 267 

Cha&, use on clay soils. 519 

Champe^e, effervescence... 113 

Changa^ notes...,... 355 

Charbon. (See Anthrax.) 

Charcoals, action on sugar solutions_...... 807 

Charlock. > (See Mustard, wild.) 

CSbeese— 

box, description.'.... 874 

',, .chiomogenic microorganisms of. 477 

composition and quality....... 663 

;curing. (8f« Cheese, ripening.) 

, E'dam. *^cracldng** of.. 673 

factories, instruction and inspection, Can. 476 

gas formation in. 673 

' making experiments in <^ueb8c. 574 , 

making in Mexico... 674 i 


Cheese—Continued, Page. 

making in Vermont... 877 

making, notes, Cal... 176 

manufacture with definite fat content.... 176 

marketing....— :I78 

mold growth on, Ca!.... 176 

ripening in relation to fat content. 673 

robbiola, bacterial flora.-. 477 

Swiss, as a/factod by silage feeding,Wis.. 870 

Swiss, imported v. domestic, WIs... K70 

OMlomums alhicorniSf description.. 259 

Chdmaiohia hrumata, notes... 754 

Chdonus sloslioneammnt, notes, IJ.S.B.A.... 055 

Chemical- 

calculations , textbook. 411 

constitution and physiological action, 

treatise. 411 

Chemistry- 

bibliography... 600 

colloidal, in immunology... 178 

of the farm and home, textbook. 692 

Chenopodium o il as a cardiac stimulant.. 576 

Chermes cooleyi, life history. 456 

Chenies— 

breeding experiments. 741 

culture, U.S.I).A. 444 

culture experiments, Alaska. 443 

culture, treatise... 641 

localization of acids and sugars in........ 110 

pollination, Cal......... 139 

varieties, Mont. 237 

Cherry- 

leaf beetle, notes. 866 

leaf spot, Investigations. 149 

leaf spot, new, in United States.. 452 

leaf spot, treatment, Wis... <S45 

tree trunks, introduction of solutions in to 740 

worm, ugly nest, notes. 856 

Chestnut- 

bark disease in Massachusetts.. 454 

black canker, studies... 752 

blight, control in Massachusetts.. US 

blight fungus as affected by tannin, N J.. 149 

blight in Pennsylvania.. 454 

blight, notes... 150 

blighted timber, cutting out, Conn. State 52 

borer, remedies... K56 

canker, studies, U.S.I). A. 348 

, flakes, preparation and use.. 367 

tree disease in Ard^che.. 140 

Chestnuts, blight resistant.. 646 

Chick pea, culture in India..—....... a36 

Chicken- 

blood, dried, analyses, Ind. -... 268 

fat, digestibility, U. S. D .A.. 860 

pox,notes, Wash................._ 498 

Chickens— 

feeding experiments..37:1,668 

feeding experiments, Ind.770 

feeding experiments, Miss... 373 

limber-neck in.....- -.. 681 

poisoning with rose chafer.. 281 

(8ee also Fowls, Poultry, etc.) 

Chicks— 

as affected by pituitary substances.- - — 468 

brooding, W.Va............ — 071 

cost of raising, Can. 72 
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Chicks—Continued. Page. 

eai'ly v. late' hatching, N J. 870 

growth under laboratory conditions. 373 

raising on new land, Mass. 173 

Chicory— 

Inulln coagulating substances in.. 127 

pollination studies.... 623 

Witloof, forcing. 443 

Children, light farm work for. 496 

(See also School children.) 

Children’s gardens. (See School gardens.) 

Chilies. (See Pepper.) 

Chinch bug, false, remedies, U.S.D.A. 154 

Chinch bugs, studies, Ill. 153 

Chltin, occurrence in bacteria. 501 

Chloramm-T, action on proteins... 878 

Chlorin in cereals and dry legumes. 761 

Chloris-— 

gay ana , leaf s tr ucture . 331 

gayana, root system. 438 

spp., analyses. 334 

Chloroform— 

ao tion on grape must fermentation. 801 

as a stimulant in soil extracts. 815 

effect on hemolytic reaction. 878 

Chlorophyll- 

relation to magnesium.. 225 

retention in autumn leaves. 225 

Chlorosis- 

in plants, U.S.D.A. 432 

in plants, notes. 847 

0 f plants in nutrient solutions. 633 

Chlorostatoliths, notes. 730 

Ohoanephora cucurbitarum, studies, tJ.S.D.A. 848 

Chocolate, microscopical examination.... 506 

Cholesterol- 

absorption, mechanism. 205 

addition to fat-deflciont diet.. 366 

Cholus-— 

cattlemmm n.sp,, description... 360 

cattUyx n .sp., description. 555 

Chondrosamiii, isomeric pentacotates of..... 202 

Chortoplmga viridifasciata, notes, N.Y.Cornell. 153 

Christmas trees, culture and marketing, Ohio, 745 
Chrysanthemum- 

gall fly, notes. 69 

midge, notes....... 856 

Chtysomphalus dktyospermi— 

mycosisof..—.. 755 

pinmUgerdf remedies. 754 

remedies .. 655 

Chrysopldm, feeding habits... 552 

Ohrysops spptransmission of fflaria by. 86 

Church and country life, handbook.......... 92 

Chymase in Solanum el^gnifolium .. 412 

Cicada, periodical, notes... 856 

Cicadas In United States...... 651 

Oieer arktimm, culture in India.... ^ 635 

Oimex Uc4uhrim. (See Bedbugs.) 

Cinchona- 

culture...—..-. 538 

cultureinlava... 643 

mopo disease, notes. 145 

&nmmo7num oUveti, essential oil of..... 611 

Cinnamon, germicidal effect, Wis. 863 

Citric acid— 

' determination... 317 

determination in milk.... 416 
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Citric acid—Continued. Page. 

effect on germination of seeds..... 29 

occurrence and determination in win©... 808 

Citrouella— 

grass, fertilizer experiments.. 332 

grass residue, analyses and fertilising 

value. 417 

oil, production. 417 

Citrus- 

canker, control in Florida.. 52,362 

canker, identification. 352 

canker in Philippines. 651 

canker, investigations. 850,851 

canker, quarantine in United States. 245 

fruits, bud variations in. 538 

fruits, culture in Brazil. 241 

fruits, culture in Brazil, U .S.B. A. 743 

fruits, fertilizer experiments, Cal. 139 

fruits, fertilizers for. 743 

fruits, insects affecting..... 457,754 

fruits, inspection in Florida. 467,864 

fruits, irrigation, U.S.D .A. 784 

fruits, irrigation experiments, U.S.D.A.. 841 

fruits, mulching experiments, U.S.D.A.. 841 

fruits, peeling machine for, U.S.D.A_ 416 

(See also Oranges, Lemons, etc.) 

knot, notes.. 846 

mite, description. 261 

sooty mold, remedies. 754 

sour scab, studies. *.*,. 352 

white fly. (See White fly.) 

Cladosporium^ 

carpophilwn, notes. 649,751 

caTpopUlim, studies, U.S.D.A.. 545 

cifri, notes. 348 

citri, studios. 353 

mcumerin’wm, studies. 248 

Clam shells, crushed, analyses. Can. 27 

Clams, examination, Me. 159 

ClcLStoptera spp., life history, Mo.. 458 

Claviceps — 

paspali, life history and poisonous proper¬ 
ties, U.S.D.A—.. 449 

sclerotia, toxicity.... —.. 179 

Clemson College, notes... 197,696,899 

Cleonus mendiciis, notes. 355 

Climate- 

effect on agriculture... 417 

of France,. 510 

of Montana.,.... 894 

of southeast Russia *.' .....' 510 

of western and equatorial Africa. . 208 

relation to agricultural production in 

Australia......... —...— a)9 

relation to desert motmtain vegetation.. 27 

relation to plant growth.. 809 

(See aim Meteorology.) 

Climatic- 

index for plants. 824 

phenomena, frequency curves, U.S.D.A. 718 


Climatological data. (See Meteorological ob¬ 


servations.) 

Climatology. (Sec Meteorology.) 

Clitoria cajanifoHa as a green manure.324 
Clothing- 

and health, textbook'..... 390 

manual.,....... 497 
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Cloud, tower, at San luan? P. B., U.S.B.A.. 19 | 

Cloudiness in Praaice, XT.8.B,A.. 719 

Clover*- 

t>ur,leafspotoL-»... 450 

cultee experiments, Can...... 32 

cuIttu*o on Wisconsin drift soil, Iowa.... 623 

culture under dry farming, Utah. 628 

diseases In Russia.. 748 

lertilisser experiments. 217 

fertilizer experiments, Mass.- . 121 

fertilizer experiments, Wis.-. 626 

growth and nitrogen.-fixing power on 

acid soils, Wis. 514 

hay, energy value, XJ.S.I).A. 469 

irrigation experiments, Nev. 35 

leaf tyer, identification, Ohio. 97 

meal, analyses, Mass. 667 

red, culture experiments, Alaska. 435 

rotation experiments, Ohio. 829 

seed, dry and soaked, measurement. 339 

seed, germination and purity tests. 638 

seed, inspection in Maryland, Md. 442 

seed, valuation. 638 

sickness, studies. 348 

sweet. (S€e Sweet clover.) 

utilization of sugar by.. 125 

white, history in United States.. 629 

wilt disease, description. Can.. 47 

Cloves— 

as affected by storage..... — 662 

germicidal effect, Wis...-. 883 

leaf spot disease... 348 

Coal tar dyes— 

effect on health... 262 

separation..,..... 714 

Coat color. (See Color.) 

Cobra venom, hemolysis by. 276 

Coccid®— 

in Barbados,. 252 

leaf feeding, on pines. 469 

morphology and physiology...- 665 

Cocdnellid larv® in U. S, National Museum. 658 
Cm&MdUits ocriiiiorum,use against loaists. 366,765 

OcBcamjfce® hieTmlis, studies. 149 

Qx&yphagm alenrodki n,sp., description—. 655 

Ckxcm dfricoto, remedies... 357 

Cochylis moth- 

investigations.-— 355 

notes..—..-.. 460 

Cockerels, feeding e,xperiments, Can. 79 

Cockroach, remedies.. —... 457 

Cocoa, microscopic examination. 506 

Coconut- 

bud rot, notes. 47,846 

butter,, digestibility, U.S.B. A.. 869 

diseases, notes-.. 46 

meal* analyses, Ind-.-.. 268 

meal, analyses. Mass...-.. 667 

meal, analyses, NJ..... 167 

oil, digestibility, U,S.P A.. 860 

products as a substitute for butter__ 466 

products, ©xamhratlon.-.. 319 

toddy in Ceylon..'. 466 

;Oowttuts^ 

fertilizer experiments, P.B... 340 

handbook,....,.....,. 445 
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Cod-Kvor 00, biochemistTy... 262 

Codimum flowers, sexual variations in....... 130 

Codling moth— 

,, hymenopterous parasites, Nev____.... 53 

Me history. 853 

life history, U.S.D. A —.. 756 

notes. >156 

remedies... 855 

remedies, Wis... 856 

studies, Ind. 753 

trap, description. 858 

Coelopisthoidea, notes. 656 

Coffee— 

anthiacnose, treatment... 846 

as affect^ by stors^e,... 562 

culture and preparation for market. 142 

culture experiments.. 141 

disease, notes.... 746 

diseases, treatment, P.R.... 347 

Excelsa, culture in Java. 241 

fertilizer experiments, P.R. 343 

industry in Java. __ — *. 642 

leaf disease, notes. 347 

leaf weevil, notes, P.R,... 354 

scale insects affecting, P.R. 354 

transplanting, P.R... 342 

varieties, P.R. 342 

Cohoba, studies.. 734 

Cold storage- 

bibliography.. 762 

effect on fresh beef, U.S.I).A. 759 

effect on trichin®. 680 

Coleoptera of Philippines.. 257 

Coleosporiace®, monograph. 047 

Cokosporium mlidaginiSj wintering. 647 

College curriculum, change of stress in. 393 

Colleges. (See Agricultural colleges.) 
CoUetotrichum--^ 

ofraTOewtorwm, notes. 644 

fakatum, notes... 541 

^towporioto,notes......, 861 

loffemriumf studies—... 248 

sp.oncoffee—.. 846 

sp. on Licmla grandis .... 348 

Colloidal solutions, treatise.. 108 

Colon bacilli from horse, cow, and man...... 379 

Color— 

' analysis, reagents used in, U.B.P.A..... 714 

inheritance in sorrel horses... 270 

I Colorado— 

I River barin, profile surveys.. 784 

I Station, report.......... '693 

I Columbia ^ver, annual rise, tJ.S.D .A.. 19 

; Columbine— 

I leaf miner, studies. r»7 

! w0t disease, studies... 251 

' Community centers, suggestions for.,.. 92 

Composts— 

as an aid to soil building..... 197 

inoculation with soil, Bel... 516 

Concrete- 

aggregates, specifications.. ri]83 

as affected by calcium chiorid.. 286 

construction, college instruction in....... 400 

construction, treatise.IS 
in sanitary farm .. ' 675 
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Concrete—Continued, Pago. 

pavements, design.... 890 

pipe for irrigation...... 583 

reinlorcement bars, strength tests. 684 

slabs, reinforced, tests... 788 

treatise...... 285 

wear tests,... 683 

Condensers, laboratory reflux, comparison... 4t3 
Conifer- 

leaf cast, studies.. 62 

seedlings, damping off, XJ.S.D.A. 547 

seedlings, wMte spot of. 449 

Conifers— 

natural root grafting. 144 

of Japan. 539 

Connecticut State Station- 

notes. 499,899 

report....-. 97 

Conopidse, notes. 255 

Conotrachelus cratssgL (See Quince curculio,) 
Contingency, multiple and partial, theories.. 166 

Convict labor for road work, U.S.D.A. 386 

Cookers, fixeless, construction and use, U.S. 

D.A.. 467 

Cookery, history of.. 497 

Cooking— 

by electricity. 763 

lessons in...... 497 

Copper— 

effect on plant growth. 520 

in green oysters, N.J. 861 

sulphate, effect on algas in drMdng water 183 
Copperas. (See Iron sulphate.) 

Copra cake meal, analyses, N. J.. 167 

Coral sand, examination. 319 

Ordyceps— 

cUvicipUis n. sp,, description.. 48 

n.sp., notes.... 153 

sp. on flies. 360 

( CoriyloUa) Siaskia rodhainif notes. 359 

Corimlma pulkath, (See Negro bug.) 

Com— 

and cob meal, analyses, N,J...... 167 

anomalous seeds and bud sports in...... 134 

as affected by DipMia *. 247 

billbug, southern, notes.. 167 

bran, analyses, 'Ind.-.. 268 

bran, analyses, Mass.... 6G7 

bran, analyses, N. J .. — 167 

bran, analyses, Tex... 765 

broedln g eKperiments.. —. 735 

breeding experiments, N,J. 838 

chop, analyses, Tex..., 765 

composition at different stages, N.Bak.. 36 

cracked, analyses, ICy. 268 

cracked, analyses, Mich—... 765 

culture, A.. 95 

culture experiments......... 332,735 

cultee experiments, Ohio.. 829 

culture experiments, U.S.I).A..132,133 

culture in dry-land regions, XJ.S.B. A.... 439 

culture in New South W ales.. 439 

culture in North Carolina.. *. 95 

culture on Wisconsin drift soil, Iowa,.... 623 

culture under dry farming,....;. 629 

culture under dry farming, XJtalu....... 528 

determlnatioii of acidity, XT.S,I). A.. *.... 414 


Com—Continued. Page. 

dietary deficiencies.. 360 

distance experiments, Kans.. 131 

distribution of nitrogen in, Ky........... 269 

drought-resistant strains, Kans... 131 

dry rot, studies. 48 

ear characters in..... 197 

ear rot, transmission by insects . 65 

ear worm, dust sprays for... 56 

feed meal, analyses Ind... 268 

feed meal, analyses, Ky. 268 

feed meal, analyses, Mich. 765 

feed meal, analys es, Tex. 765 

fertilizer experiments. 229,735 

fertilizer experiments, Ala.GoIlego. 212 

fertilizer experiments, Iowa. 623 

fertilizer experiments, S.C. 832 

fertilizer experiments, Wash. 425 

fertilizer experiments, Wis. 626 

flea-beetle, desert, U.kD.A... 658 

flea-beetle, notes, Ind.*... 753 

flowers, morphology. 430 

for silage, culture experiments, Can. 32 

Fusarium disease, studios, Iowa.. 348 

germ meal, analyses, Ind... 268 

germination as affected by depth of plant¬ 
ing. 437 

gluten, protein supplements for.. 666 

grades for, Ky. 268 

grading. 230 

green manurin g experiments. 518 

ground, analyses, Can. 65 

hogging down, Ohio. 869 

hogging down, XJ.S.D.A.171,767 

improvement in Philippines... 529 

inheritance of seed characters. 521 

irrigation, XJ.S.B. A. 439 

irrigation experiments. 886 

kernels, fasciation in... 335 

leaf miner, studies, XJ.S.B.A... 256 

liming experiments. 230 

meal, analyses, Mass...... 667 

meal, analyses, N. J. *. i67 

meal, energy value, XJ.S.B. A.. 409 

meal, nutritive value as affected by mill¬ 
ing. 464 

nematode infection of.... 156 

nutritive properties... 158 

oil cake, analyses, Mass... 667 

plant food removed by, Ark.... 40 

pollination. 627 

protein, nutritive value.. 865 

protein, supplements for... 660 

root system... 827 

rotation experiments, OMo.. —... 829 

rotation experiments, B.I............ — 528 

sampling and grading, IJ. S, B. A _ 836 

seed, preservation. 439 

seed selection, XJtah....,.... ' 638 

silage. (See Silage.) 

' stover, frozen, analyses, Can... 65 

transpiration and photosynthesis... 525 

transpiration in, XJ.S.B.A. 226 

utilization of sugar by... 125 

mrieties. 529,736 

varieties, HI_...—.. 135 

varieties, Kans-.., 13I 








































































































938 


EXPKEIMEHT STATION EBOORO. 


Com—Contintied* Page. ' 

varieties, Mo.-.-.- - 135 

varieties, Nev... 36 

varieties, NJ.... 829 

varieties, Ohio. 829 

varieties, S.C. 832 

varieties, IT.S.D.A. 132 

varieties, Wis... 828 

weight ratios, Kans.... 131 

^ worm, small pinlc, notes.... . 56 

yields and prices, 1866-1915, U.S.D.A. 832 

Corncobs, effect on soil potash, Tex. 625 

Cornell University, notes. 695,797 

Cornstarch, effect on intestinal flora___... 665 

Correlation—' 

eoeffi cients, discnssion. 166 

theories for meteorology and agriculture, 

U,S.D.A. 419 

OortlcMm— 

UlacQfuscum, notes... 347 

mlmonkoloTf notes. 852 

vagum sotewi, treatment, Can. 47 

mgum solmif treatment, U.S.B.A. 647 

OoTtM^ fmgikgm, feeding habits.. 354 

{kfTi/thaka monackaj notes, P.K... -.. 354 

Cosmetics, treatise.... 63 

(bstmpoUks sordidm, notes.. 158 

' Cost of Hying— 

bibliography. 762 

on l^bmesota farms, Miim.. 790 

^ Cotton— ^ 

angular leaf spot,studies, S.C—646 
anthracnose and bact^al spot, rela¬ 
tion to weather......,. 248 

anthracnc^e, studies, S.C... 646 

bdilworm, pink, remedies.. 756,857 

breeding experiments. 230 

breeding experiments, S.C. — 646 

conference, West Indian. 630 

OTossing with other Malvaceae.— 804 

culture, Ala. Tushegee.... 693 

' culture, U.S,U,A. *. 530 

culture experiments. 227,830 

<mlture in Egypt..36,37 

" culture under irrigation, U.S.D.A. 133 

diseases m Barbados. 540 

' 'fertilizer experiments, S.C.. 832 

ginning,U.S.D.A...,. 191 

irrigation experiments......*.. 886 

rieaf-blister mite, dispersal*. 261 

nmciiinery. 400 

, market prices and 'qualities, U.S.B.a— 493 

,marketing in the seed, U.S.B.A. 289 

' ' production in United States.. - 230 

i,' i; ' red spider, studies, U,S.I>.A.... 557 

,root rot,studies.... 146 

''Sealsland,U.S.I).A,.... 530 

_''. ^ Sw Island, selection experiments—.... 332 

'' siding experiments.36,37 

'' shedding, studies, S.C*,.. 646 

Stainer, investigaticms... —.. 654 

‘,', iise^ and influence, treatise... 894 

Varieties*. 735 

varieties,'S.C...* '832 

Cottonseed— 

' m»lyses-r....—*....— 804 

' , ' cako,analyse, Teoc*..,... '765' 
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Cottonseed—Continued. Page. 

cake, effect on composition of butter. 875 

cake, Egyptian, digestibility .. 765 

changes in, during storage..... 12 

cold pressed, analyses, Ind... 268 

cold pressed, from bolly seed, analyses, 

Tex. 765 

composition, Tex... 615 

feed, analyses, Ind... 268 

feed, analyses, Mich.... 765 

globulin from. 804 

hulls, analyses, Ind... 268 

hulls, analyses, Tex... 615 

meal, analyscjs...... 671 

meal, analyses, Can. 65 

meal analyses, Ind. 268 

meal, analyses, Ky. *. 268 

meal, analyses, Mass. 667 

meal, analyses, Mich. 765 

meal,analyses, NJ... 167 

meal, analyses, Tex.... 765 

meal as an incomplete feeding stuff. 367 

meal, composition, Tex. 615 

meal, decomposition in soils.. 116 

meal, distribution of nitrogen in, Ky*.... 269 

meal, effect on activity of soil fungi...... 215 

meal, effect on breeding power of heifers, 

Ind...... 773 

meal, for arid soils. 726 

meal, for egg production, Okla,.......... 789 

meal, for laying hens, Miss.... 373 

meal, for pigs, Miss.... ,471 

meal, inosit phosphoric acid of.. 299 

meal, milling, Tex..... 615 

meal v. velvet beans for steers, Ala.Col- 

lege.. 563 

oil, digestibility, U.S..D.A.. 860 

oil industry... 124 

oil, toxic effect on rats..,.,. 61 

products as human food.. 865 

treatment for pink bollworm.. S? 

valuation on dry matter content, 

. U.S.U.A... 92 

varietalcharacteristics.804 

Cottomvood borer, studios, U,S.I>,A.... 157 

Cottony cushion scale- 

parasite of..... 757 

remedies... 764 

Coumarin— 

disappearance in soils, 726,732 

effect on plant growHi, AIa*Colloge..«,.. 212 

iodin addition product of. . 804 

Country- 

homes, lighting and heating 491,590 

homes, sewage disposal for, , 691 

homos, water supply for . 284,390,891 

life clubs... 595 

life, handbook.... 92 

Hfe> problems of.. *. 93 

towns, treatise,..*.....*,..............., 288 

County- 

agricultural schools, administration...... 691 

experiment farms In Ohio, OWo___... 898 

training schools for teachers in Wisconsin.' 699 
training schools in Alabama........._ 94 

Cover crops—' 

' effect on nltriflcatlon in soils. Cal,..*.,.. 118 

, formohardSi'Wis.... 840 
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Cow— Page. 

ohamplon dairy. 473,673 

houses, construction... 687 

nmnure, analyses, Can.. 120 

manure, analyses, OMo. 323 i 

shelters in Ehodesia..... 590 

testing associations, value, Wash. 195 

Cowpea and hull chops, analyses, Tex. 765 

Cowpeas— 

breeding experiments, S.0. 646 

culture experiments, P.E,. 340 

culture in Philippines. 230 

culture on Wisconsin drift soil, Iowa.... 623 

distribution of nitrogen in, Ky. 269 

fertilizer experiments, Hawaii. 427 

liming experiments. 229 

New Era, selection experiments. 230 

Cows— 

advanced registry, statistical weighting 

for age. 272 

as affected by under feeding. Mo. 669 

dairy, judging, TT.S.I>. A. 194 

dairy, judging, Wis. 473 

feeding experiments.., 174,273,374,571,705,875 

feeding experiments, Ca!. 173 

feeding experiments. Can.. 75 

feeding experiments, Ind. 772 

feeding experiments, Mo. 669 

feeding experiments, NJ. 871 

feeding experiments, Wis. 872 

home-grown v, purchased feeds for, N. J.. 872 

improvement in Victoria... 572 

irrigated pastures for, U .S.D.A. 173 

labor requirements, Minn. 790 

management and feeding, Wash. 473 

mineral metabolism.. 297 

osage oranges for. 374 

rations for, Pa. 374 

records. (See Dairy herd records.) 
retained placenta, cause and treatment.. 676 

sterility in. 675,777 

testing, Ind... 773 

testing in Argentina. 673 

vegetablerivory meal for, U.S.D.A.. 368 

Crab apples of upper South Carolina... 140 

Crabs— 

as a host of lung distom©. 577 

destruction of oystersjby, N J.* 853 

Crambus luUoUUus, notes... 866 

Cranberries— 

breeding experiments, Alaska. 443 

culture experiments, Mass... 43 

culture in Canada, Can... 240 

culture in Massachusetts..... 141 

fertilizer experiments. 641 

fertilizer experiments, Mass. 44 

insects affecting, Mass... 54 

protection against frost, Mass... 43 

‘ storage experiments, Mass.... 43 

Cranberry- 

diseases, studies, Mass.... 51 

false blossom, notes, 0.S.D.A.. 240 

fruit worm, studies, Mass.. 54 

Crataegus, variability and hybridization in... ’ 630 
Cream- 

care on the farm... 775 

car© on the farm, Ill. 674 
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Cream—Continued. Page. 

classimeter, desciiptloii... S76 

digestlMEty, U.S.D.A. 860 

grading and labeling. 176 

homogenization... 275 

market, contests, Mch. 774 

pasteurization for butter maldng, Ind... 773 

regulations in United States. 874 

separation by centrifugation. 671 

separators, care, Ill... 674 

testing, Ind. 78 

testing, Iowa... 674 

tests, variations in. 775 

tests, variations in, Ill... 674 

Creameries— 

inspection in Illinois. 407 

inspection in Indiana, Ind. 78,773 

instruction and inspection in Canada.... 476 

management. 574 

management, U.S.D.A. 275 

Creatin metabolism, studies. 161 

Creatinin excretion as affected by meat feed¬ 
ing. 204 

Creosote— 

analyses. 244 

. oils, toxicity and volatility.. 711 

CfromrUuKri— 

quercuum and Peridermium harlcnessU, 

association. 454,746 

rihkoU in New York. 63 

riUcola, production of internal tella, 

U.S.D.A. 845 

Crop- 

forecasts in India. 689 

reports, U.S.D.A. 92,193,392,689,894 

rotations. Rotation of crops.) 

statistics in Missouri. 689 

yield, forecasting. 209 

Crops— 

growth as affected by alkali, Utah....... 118 

laboratory manual. 692 

marketing......... 91 

(See ako Field crops.) 

Crossties— 

service tests. 46 

woods suitable for... 46 

OroMariar-- 

juncea as a green manure. 232 

spp. as a green manure.,,.,.... 324 

a-Crotonlc acid, studios, U.S.D.A. 12 

Crown gall- 

studies. 541 

studies, U.aD.A ..-... 747 

Crucifer club root, notes... —.. 349 

Crucifers, wild and cultivated, hybridization. 130 

Crude fiber, (See Conuloso.) 

Ortfptocephalm i-mertw, studios, Mass.. 54 

CryptocfiMum monopUeU, studies.. 757 

Cryptorhvmhus hpatU, notm . 456 

Cr^ptostemma calendulacea, description. 639 

Crystallization, notes.. -. 804 

Oienocephalm canis, relation to leishmaniasis. 654 
Cucumber— 

I angular leaf spot, studies... 249 

I beetle, twelve-spotted, notes... — 57,,85$ 

I diseases, studios..... 

I ■ fiy,notes... 
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Cucumber—Contiatied, IPage* 

mosaic disease, studies.. - 349,3S0, S43 

mosaic or white plclclo di,s6as6, notes, 

Com.Stato.. 47 

root knot, notes... 349 

Cucumbers— 

culture, Micli-,....... 640 

fertiiiaer exporiments, Ohio..... S39 

Culex— 

hrehmi n.sp., description..... 359 

quinqnefmeiatuSf range in United States. 657 

Culteidffi. (See Mosquitoes.) 

Cultivators, mechanical, tests. 189 

Culture- 

media from sheep or ox serum.... 575 

media Crom whole blood.. 676 

solutions, aerating.. 524 

Culverts, inspection and mmntonance. 386 

Currant twig borer or budworm, notes. 754 

Currants^ fertilizer experiments, Mass. 121 

Curricolum, change of stress in... 393 

Cutworm- 

army, in southern Alberta.. 456 

black, remedies. 254 

variegated, remedies. 56 

Cutworms^ 

fungus parasite of, U.S.B.A.... 757 

injurious to alfalfa, Nev. 53 

Cyanamid industry... 124 

Cyanid gas, use against insects... 466 

Cyclone insurance, mutual, in Illinois. 791 

Cyclones in perspective, tr.S.B. A.. 419 

Cylicostomiasis in equines...-. 779 

C0ndrosporium mori, studies__.......... 751 

studies, Mass........ 54 

0ym^opogon dtratus^ culture, U.S.D.A. 538 

Cymion plecto stachyum, analyses. 334 

Cystoadenoma in a fowl....— 676 

Cystospom hatata n.g. and n.sp., description, 

Bel... 544 

Cytodiplospora notes.. 752 

Bmiyloctemwm segyptimum, analyses. 334 

Bactylqpiin®ofHawaii'... 551 

Dactplopius vitis, notes. 765 

Da<m mrtehratm, notes... 654 

Bfiddia— 

' inulin coagulating substance in. 127 

treatise..... 743 

Dairies, inspection in Virginia.... 63 

Dairy— 

appHances, tests... 571 

bams, construction. .... 190 

bams, construction. Can. 91 

: buildings at U. S. Naval Academy farm. 590 

extension work in Nevada.... 95 

farming, notes, W ash.- 195 

farms, cropping systems for, Wash. 498 

-farms, sanitary control, Mich. 774 

herd records. ' 673 

^ herd records, NJ.. 872 

herd records, U.S.B.A. 873 

herd records, value, N.C... 76 

industry in England and Wales -.. 376 

industry in New Zealand......... 273 

"industry in Ontario.... 874 ; 

inspectioE, common sense in .. 474 1 

inspectlonu.bactejialtesting.. , 273 I 


Dairy—Continued. Pago, 

inspectors, appointment and compensa¬ 
tion.............. 774 

instruction in liEnois high schools_... 595 

law in California...... 474 

production, costs, Wash.. 396 

rations, computing, Pa.. 374 

school at Rtltti-Zollikofon, repor fc.. 571 

stock, young, feeding, U.S.D.A... 773 

utensils, steam sterilizer for.............. 762 

waste for pigs... 571 

Dairying- 

bibliography. 468 

in Oreat Britain..—.......... 671 

iuNewZealand. 571 

in Uruguay. 572 

Daisy, yellow, inheritance of variations in.,. 522 

Barluca filum, notes. 641 

Dasheens as food, U.S.D.A..... 561,761 

Dettoua— 

integendma, notes, Ohio... 368 

ministra, notes, Ohio. *... 368 

Date palm offshoots, rooting. 142 

Datura, breeding experiments, N.1. 838 

Deaminization by tyrosmase... 412 

Deer, protection in Alaska, Alaska.. 791 

Delaware— 

College and Station, notes.. 694,796 

Station, report. 898 

Denitrificarion— 

as affected by soil moisture. 513 

in sandy loam soils. 321 

Department of agriculture of Union of South 

Africa... 898 

I (See also United States Department of 
^ Agriculture.) 

Dermacentor vemstus-- 

paralysis following bite of... ISO 

studios.-. 158 

DermatoUa hominis, egg disposal in. 369 

Desiccator, electrically heated vacuum.. 504 

Desvih funeralis, (See Grape leaf-folder.) 
l>esmodimb gyroidm as a green manure....... 324 

Desimpsis n. g. and n. spp„ descriptions..... 433 

Dewberries, sterility in, N.C.... — . 444 

Dhaincha as a green manure.. 232 

Diabetes— 

metabolismin... 763 

pancreatic, in dogs... ,%2 

Dtotroficu— 

duodedm-pyitnctaki', notes..... 8 ®) 

vituta. (See Cucumber beetle, s fcripecl) 
Diagnosis, chemical and miorosoopieai, trea¬ 
tise...-.. 412 

arizonimm, notes......... 36(1 

n. sp., description. 258 

Diarrhear- 

bacillary white, in chicks................ 281 

bacillary white, in fowls, Mfws...._... 884 

bacillary white, to fowls, tT.S..D.A....... 884 

epidemic, relation to ties. l$& 

jOiartkronomyia Jiypogm, notes.............. 59,856 

Diastatic action, deterntomtion to starch solu¬ 
tions.^..... 329 

XiMinus inkmeilm n.sp., description...... 260 

Dibrachys, notes.656 
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Page. 

Bldrachi/s Spp., notes, D.S.D,A.... 655 

Bideafasdata, notes... 460 

Diet— 

deficiencies, correcting. 161 

economical, description. 363 

effect on intestinal flora. 664,666 

fat-deficient, effect on growth of white 

imc0„»». 366 

in cotton mill Yillages in the South. 465 

in Kansas State Penitentiary. 663 

relation to heriberi..... 264 

relation to growth and body c omposition. 663 

relation to pellagra. 464,466 

vegetarian, notes. 467 

vegetarian, studies.. - 60,664 

(8ee also Food.) 

Dietary- 

changes, effect on output of urinary con¬ 
stituents... 162 

ffbctors, isolation. 61 

substances, regulatory, distribution in 

plants. 61 

substances, regulatory, formation in the 

animal body. 62 

Digestion, acid medium for.. — 763 

Digitalis leaf spot, notes, Mass. 145 

Bigituria UorlzontaliSf analyses.. 334 

Dihydrozysteaiic acMjOffecton plant growth, 

Ala. College.... 212 

Dineutes, predacious on mosquito larvae. 57 

Bioctophpme nmlc-- 

in liver of a dog. 681 

in United States and Canada. 86,885 

Dionma, leaf closure in. 129 

Biorgdria abideUaf notes...-. 856 

BiorymeUm Issviimargo n.sp., description*.... 565 

Bkfspym hiM, leaf coloration... 633 

BipMia zessj studies. 48,247 

Dipping tanks, construction—.. 687 

Diptera— 

attraction to ammonia. 460 

classification... 255 

larvae, biology.... 359 

new North American. 553 

parasitic, of Africa....... 359 

Dipterous larva and pupm, notes. 460 

Bipylidium mnimm in an infant.. 660 

Diseases— 

deficiency, review of investigations.... 863,663 
of animals. (See Animal diseases.) 
of plants. (See Plant diseases.) 

transmission by files...-. 460 

Disinfectants, standardization. 379 

Disodium phosphate, effect on carnations.... 446 

Bimsteira mroUW} notes, N.Y.Cornell.. 153 

Distemper, canine or dog. (See Dog distem¬ 
per.) 

Distillers' grains— 

analyses, NJ.......... 167 

analyses, Tex,....—.. 765 

dried, analyses, Ind... 268 

dried, analyses, Ky..... 

dried, analyses, Mass....... 667 

dried, analyses, Mich.... 765 

dried, distribution of nitrogen in, Ky.... 269 

dried, efficiency for milk production, Wis. 872 
protein lor milk production.......... — 671 


Page. 


Ditches, small lined, construction........... 282 

Ditching with dynamite.... 89 

Divining rod, history... 886 

Dock- 

false worm as an apple pest, U.S.D. A..... 461 

fly, breeding experiments......___ 658 

Dodder seed- 

anatomical determination.- 442 

removal from clover seed... 339 

Dog- 

diseases, treatise. 183 

distemper, skin reactions in. 381,382 

Eck-fistula, complement content-..._ 381 

Boloresia conjugata, studies. 759 

Domestic art or science. (See Home eco¬ 
nomies.) 

BoryphoropJiaga aberrans n, sp., description.. 255 

Dough materials, conservation. 464 

Dourine— 

diagnosis.. 179,276,382,57S 

outbreak in Saskatchewan. 179 

Drainage- 

assessments, suggestions for. 586 

canals, velocity coefficients. 686 

in Oregon. 186,283,385,486,583 

in Wisconsin, Wis. 813 

law In Iowa. 888 

legislation, need of... 384 

notes. 723 

notes, Tex. 89 

notes, Wash.. 396 

of alkali land, Cal. 684 

of alkali soils, U.S.D. A. 186 

of hill soils,,... 721 

of irrigated lands. 399 

of Java tea soils*..*... S20 

of orchard lands. 888 

papers on-.-. 186 

projects, organization and financing..... 187 

utilization of small waterfalls for... 89 

Drawing in agricultural schools... 597 

Drexel aerological station, U .S.D.A.. 419 

Dried blood— 

ammonlfication in soils*... 25 

availability in soils, N.J. 819 

decomposition in soils.. 116 

distribution of nitrogen in, Ky. » 

effect on activity of soil fungi.. 216 

effect on carnations.. 445 

fertilizing value, Mass... 121 

fertilizing value, N. J..... $18 

for add soils. 726 

Drought intensities, graphic representation, 


Drug law in South Dakota.... ® 

Drugs— 

inspection.-.. -... 561 

inspection in Florida.. 467,884 

inspection in Imva. ... 762 

inspection in Maine. — 467 

inspection in North Dakota, N- 

Dak...... 262,362,467,762 

inspection in Termessee......' 662 

Dry farming- 

in southern Idaho, tJ.S.D.A.,..,. —... 227 

, in Utah, Utah.... ^528 

inWyoming..— 529 
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Bryittg, theory of» U.S.B^A.. 809 

Bucklmgs— 

cost of raising; Can. 73 

disease of, Can...... 85 

BugaMia hoopesii^ toxicity toward sheep, 

U.S.D.A.... 680 

Biwiim wheat. (See Wheat, durum,) 

Dust— 

explosions in cereal mills... 686 

„ prevention experiments, U .S .B .A....... 18S 

preventives, bibliography—.. 188 

Dwellings, fire hazard in. 687 

Dyes— 

coal tar, separation... 714 

fat-soluble, effect on health. 262 

methods of analysis, U.S.D.A. 714 

Dyestuffs, vegetable, in Madias. 319 

Dynamite- 

ditching and digging holes with. 89 

use in clearing land, Minn. 785 

Bgsdnetus spp., mtm . 753 

Dpdfirm— 

ielameyi, investigations. 654 

sutwcUus. (See Cotton stainer.) 

Dysentery- 

epidemic, relation to flies.. 166 

spontaneous amebic, in monkeys. 576 

Earthquake— ■ , 

in Alabama, D.S.D.A... 719 

in North Carolina, U.S.D.A. 19 

inl916,U.S.D.A. 719 

Earthworms— 

in Indiana.. 251 

parasites of...... 359 

Earwig, life history... 857 

East coast fever. (See African coast fever.) 

Eocopiegaster spp., notes. 754 

EcMdnophaga gaUiTmcea, notes. 654 

Economics, rural. (See Rural economics.) 

Eddoes, varieties... 736 

Education- 

agricultural, (See Agricultural educa¬ 
tion.) 

in relation to agriculture.-. 696 

Idle of school gardening in.. 94 

vocational, Federal aid... 701 

Egg- 

albumin in baking powders. 561 

laying contest, Conn.Storrs. 570 

production, breeding for, Wash. 693 

production, physiology, U.S.D.A. 73 

' production, studies, Mass... 173 

wMte, effect on creaming ability of milk, 

Iowa.....'...' 76 

yolk M, digestibility, U.S.D.A. 860 

Eggplant- 

breeding expriments, N J. 839 

insects affecting, P.R. 354 

tortoise beetle, studies, U.S.D.A..,. 57 

Eggs— 

Chines© preserved, analyses... 362 ■ 

ducks', preservation in Chiim,.. 363 

dwarf, studies, Me. 473 

dwarf, studies, U.S.D.A... 73 

fall,and winter production, Wash.,. 195 

^fertility, Can,.....,,...■ 71 


Eggs—Continued. Page, 

food value and uses, U.S.D,A............ 7 gi 

for hatcliing, production, W.Va871 
for hatching, shipping, Can 70 

incubation, W. Va.... 87 i 

incubation oxperimen is, Ind..... 770 

preservation experiments, N.J.. 870 

produci-ion in winter, U.S.D.A...,,.,... 609 

variation in shell color, N. J. 870 

weight in relation to di mensions, Can.... 73 

weight of, Conn. Slorns.... 570 

Elachertodomyia, erection... SSO 

EZcwmws— 

aspidiscse n.sp., description... 556 

mordaz n.sp,, description. 556 

Electric- 

equipment for farms. 400 

heating units and ranges, descri ptions... 562 

light and power for rural service. 800 

lighting systems for farms... 590 

Electrical conductivity of solutions, measure¬ 
ment. 503 

Electricity- 

atmospheric, variatiojQs at sunset and sim» 

rise, U.S.D.A,,.. 419 

effect on crop growth.. 227 

for cooking and heating... 763 

Electromotive phenomena in plants... 733 

: Elephant grass, composition and culture..... 230 

Elevators, cooperative, in Minnesota, Minn.. 790 

Elm leaf- 

beetle, life history.. 461 

rosette, studies, Me. 755 

Embryo sac as a colloidal system. 526 

Emersonopsis, erection... 859 

Emmer— 

culture experiments, Can. 32 

culture experiments, U.S.D.A.._34,133,830 

culture in southern Idaho, U.S. D. A..... 227 

culture under dry farming. 529 

culture under dry farming, XTtah. 528 

fall-sown, in Maryland and vicinity, 

U.S.D.A. 736 

varieti«3S, Can... 32 

varieties, Ill...... f »34 

varieties, U.S.D.A.. 33,132, HHO 

Empoasca well, relation to fire bli gh t........ 351 

Empyrewvm HcMs, no tes, P. 11.. 355 

Encarsia parimopfic, si.udies.. 759 

EncephalomyelUis in horns ... 7N0 

Eneyrtm imyrif studies...................... 759 

Endive- 

forcing......... 443 

rot, description... 648 

EndotMa 'parmUim^ 

and related species, U.S.D.A.. 648 

as affected by tannin, N.J... 149 

notes... 160 

Energy transformations in germinating 

seeds.... 523 

Engineering, agricultural. (See AgrieuKinul 
engineering.) 

Engines— 

gas, operating..*,...,,...... 687 

gas, shoit-ooiirse instmotlon in. . 400 

gas, treatise...,287 
internal combustion, cooler for.. 287 
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Englnes—Contmned. Page. 

internal combustion, fuels for... 399 

truck and tractor, notes. 588 

Entcroliepatltis, infectious. (See Blackhead.) 

Entomological Society of Ontario... 456 

Entomology— 

economic, in British Empire. 251 

life zones in. 456 

Enzyrn action, starch as a substrate for. 315 

Enzyms—' 

of the large intestine. 360 

role in silage fermentation, IT.S.D.A__ 802 j 

Mpiladimt— * 

borealis. (See Squash lady beetle.) 

dregeif notes . 054 

EpUfix spp. affecting tobacco in Porto Kico.. 355 

Eragrostis spp., analyses. 334 

Erannis tiliaria. (See Lime-tree winter moth.) 

Erepsin, protein cleavage by. 108 

Ermcheir japonicus as a host of lung distome. 577 

Eriophyes n.sp., notes.. 261 

Eriopus floridensiSj notes, P .R. 355 

Erisoma-^ 

Unigm, notes.... 253 

querci) identity. 551 

Erysiphe graminis, notes. 846 

Erythrodextrin, salivary digestion... 661 

Essential oils. (See Oils, essential.) 

Ether— 

effect on hemolytic reaction. 878 

still, description. 504 

Eucalyptus—- 

amtraUam n.sp., description.. 45 

platypus, essential oil of. 710 

E acalyptus, descriptive notes... 45 

Euchlsena and Tripsacum, hybrid between.. 27,28 

Eudmis botram, notes.. 460 

Eudemis moth, investigations. 355 

EuderomphaU fusclpennis n.g. and n.sp., de¬ 
scription... 557 

EudeTmcolumbianus,mt(^ . 55fi 

Eugenia smitJiU, essential oil of.. 710 

Eugenics and agriculture. 92 

Eukmnium perskee. (See Peach-scale.) 

Eupelmims cokopterophagus n.sp., descrip¬ 
tion... 239 

EupJiofocera floridemiSt notes... 235 

Muproetk chtysorthm^ (See Brown4ail 
moth.) 

Eutytoma-^ 

eienodactylornyU n. sp., description....... 556 

n .sp., description.. 537 

Euiemes •morio, remedies, P .R.. 335 

Eulhamia cawliniana, volatile oil oi... .. 200 

Euthfips pyru (See Pear thrips.) 

Euxesta mtata, larvae of. ,3,39 

Butoa ridiugsiana, notes, Nev. 53 

EuzenUliopsis diatmm n.g. and n.sp., descrip¬ 
tion. 554 

Evaporation— 

from soils, U.S.D.A. 421 

kinetic theory, U.S.D.A... 719 

measurement..... 220 

observations, tT.S.D.A. 719 

Evergreens, culture..... 535 

Emiria buoUana, notes, N, J. 854 

Ewes, maintenance experiments, Pa. 607 


Exoascus-^ P^ 2 ,g 0 . 

defoTmanSf notes... — 347,750 

prunif notes ... 761 

pmnij treatment........ 849 

Exoprosopa n.sp., description. 552 

Exorista pyste, notes, U.S.D.A. 155 

Experiment- 

Station workers, training. — 102 

stations and extension institutions, re¬ 
lation. 498 

stations and the war..... 001 

stations, contributions to chemical 

journals. 000 

stations in China. 799 

stations, laws ooneeraing, XJ.S.D.A. 598 

stations, organization lists, U.S.D.A. 794 

stations, work and expenditure.s, 

U.S;D.A.1 794 

(See also Alabama, Alaska, etc,) 

Experimental farms in Canada... 296 

Extension work. (5f<?<?Agriculfcural exten.sion.) 
Extractor for plant material, description.... 413 

Fan weed, notes, Mont. 442 

Famia spp., “critieaP* point for. 256 

Farcy. (See Glanders.) 

Farm- 

accounts, diary for, U.S.D.A. 593 

animals. (See Live Stock and Animals.) 

buildings, hollow clay blocks for. 399 

buildings, location. Ark. 687 

buildings, reconstruction in France. 891 

buildings, roofing for. 690 

buildings, treat ise. 891 

homes, water supply for.281,390,891 

houses, cost. 400 

houses, heating. 491,590 

kitchens, plumbing tor. 390 

laborers. (See Agricultural laborers.) 

lands in New Jersey. 689 

loan act, Federal...... 289,493 

loan act. Federal, benefits of, U.S.D.A.. 894 

loan assoeiations, organization.. 289 

machinery. (iSes Agricultural machinery,) 
management in eastern Nobraska, N ebr.. 391 

management in New Zealand. 493 

management, papers on... —.. 298 

mechanics, instruction in. 4% 

■ mortgages, handbook—.. 688 

premises, disinfection. 675 

prize competitions... 93 

products. (See Agricultural prodiicte.) 

sanitation, Ark. 687 

tenancy. (See Agricultural tenancy.) 

work for discharged soldiers.. 392 

Farmers— 

institutes in United States... 194 

institutes in United States, U.S*D,A.... 795 

labor incomes...... 491,492 

National Congress of United Stated —.. 288 

negro, foods for, Ala.Tuskege©.. 562 

winter schools for, A\^ash.-. 396 

Farming- 

in Alaska, Alaska... 494 

in blue grass region, U.S,D.A........... 789 

in eastern Nebraska,' Nebr...'. 391 

in Minnesota, Minn.... ' 790 

[ inMissomi... 93 
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In Moniaoiitli Co., N J . 893 

In southeastern OMo, OMo... 396 

in Sumter Co.j Ga.j IT,S.I),A * . 893 

in time of war. 290 

on cut“Over lands of McMgan, Wisconsin, 

and Minnesota, U.S.D.A. 190 

on muck lands, U.S.B.A..... 191 

profitable, factors in, Mo. -. 190 

textbook. 897 

under holPweevil conditions, Ala.Tus- 

kegee. 593 

(See also Agriculture.) 

Farms— 

cost accounts on, N.Y.Cornell. 191 

electric lighting systems for. 400,590 

in Vermont... 290 

live stock capacity. Wash. 474 

value of food, fuel, and use of house, 

U.S.I).A. 289 

water supplies for, Ark .. 687 

water supplies for, Can. 86 

Farmsteads, planning. 400 

Fasciola— 

hepatka, dlstiihution in Canada. 86 

magm, new host for - -... 86 

Fat- 

animal, digestibility, TJ.S.B.A.. 866 

determination in avocados, Cal... 139 

determination in cacao products... 807 

det ennination in milk.. S07 

vegetable, digestibility, tJ.S.D .A........ 860 

Fat-soluble A— 

distribution in plants. 61 

formation in animal body. 62 

Fats— 

melting-point, determination. IS 

physical and chemical constants. 502 

rancid, biochemical reaction. 109 

use in the home, TJ.S.D,A. 402 

Fatty acids. (S'ccAdds.) 

Feces, hydrogen ion concentration,. 365 

Federal Farm Loan Act. 289,493 

Feeding— 

of animals, treatise.. 597,666 

standards, notes, Pa.... 874 

Feeding stuffs— 

amino add content, Ky. 268 

analyses...___ 63 

analyses, Can.'— . 65 

bacteriological examination. 666 

condimental, purchase and use, Iowa— 667 

energy values, Pa-.... 367,374 

energy values, IT.S.I). A.... 469 

inspecMon and analyses, Ind. -. 26S 

inspecticm and analyses, Ky...._ 26S 

inspection and analyses, Mass. 667 

inspection and analyses, Mich.. 765 

', inspectlcm and analyses, N. J... 167 

inspeette and analyses, Tex... 765 

Inspection In Florida. 467,864 

inspection in Iowa.-,...-.... 762 

insi^ctioai^in Maine...... 467 

'■ inspection in Maine, Me.,.. 563 

^ inspection in V 0 rm(Hit,Vt.. 563 

law,In Texas, Tex... 765 

' ' manurialrMdiies...^-,,... 120 


Feeding stufis—Continiiedl. Page. 

nonprotein nitrogen in... 205 

nutritive value, comparison.. —. §66 

precaleiilatlng costs.. 271 

war,iiotes.. 367 

(See also specific Mnis.) 

Feeds. (See Feeding stuffs.) 

Feldspar as a source of potash.. 728 

Fence posts, preservation... 244 

Fermentation— 

oytological researches... S02 

in balring industry.... 404 

mixtures, preparation.. 509 

Ferments. (See Enzyins.) 

Fern— 

Boston, variation in. . 434 

leaf blight nematode, Conn.State. 52 

scale, notes. 252 

Ferric phosphate, fertilizing value, Wis. 626 

Ferrous phospliate, fertilizing value, Wis.... 626 

Fertilizer- 

experiments, methods of conducting. 121 

(See also special crops.) 

industry in United States.. 817 

requirements of soils. (See Soils.) 

Fertilizers— 

analyses... 124,521,628,711,822 

availability.. 818 

conservation,.. 723 

■ effect on carnations...,.... 445 

effect on composition of asparagus, Mass, 839 
effect on nitrification in soils, Cal........ 118 

effect on nitrogen content of soils........ 218 

effect on oranges, U.S.B.A. 642 

effect on soil aldehydes. 424 

for Wayne County farms, Ohio. 803 

handbook. 124 

inspection and anaL^sos, Cal... 326 

inspection and analyses, Coun-Stato. 627 

inspection and analyses, Mass_....... 822 

inspection and analyses, Me.... 728 

inspection and analyses, N.H. . 729 

inspection andanaly3es,.N.I.. 429 

inspection and analyses, N.Y.State.',.... 526 

inspection and analyses, K.I............ 327 

inspection and analyses, S.C. 126 

inspection and analyses, Tex.. 628 

inspection and analyses, Vt.. 521 

inspection in Florid^.467,822,8fM 

inspection in Maine..... 4(57 

inspection in Ohio........ 124,521 

inspection in Pennsylvania... 628 

inspection in, Porto Eico,.. 6,21 

long-continued use, Maas.. 122 

loss by leaching, Fla.. 725 

nitrogenous. (See Nitrogenous fertilizers.) 
phosphatic. (See PhospMtes.) 
potash. (3'6'e Potash.) 

purchase and use.-... 220 

radio-active, examination... 414 

remedying scarcity ok................... 220 

residual effect, Ohio.. 829 

residual effect, W.Va.... 324 

sampling. 299,711 

treatise....... 119 

use, Can.... 24 

use,Vti... 5» 
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Fertilizers—Continued. Page, 

usejWasli.. —425 

use in citrus groves... 743 

use in Cerniaiiy... 726 

use in relafcioii to weatlicr . 510 

utilization ‘by plants... 217 

{See also specific materiaU.) 

Fescue, red, culture experiments, Can., 32 

Festnca mhra, composition and digestibility. 469 
Feteiita— 

chop, analyses, Tex... 765 

grain, digestibility, XJ.S.D.A..... 661 

Fiber- 

crude. {See Cellulose.) 

oiMalvaceje. 803 

plants in Philippines. 336 

Fibers— 

of Philippines, grading and handling.. 634,635 

production in Philippines.. 635 

FidioUa rugosifrom n.sp., description. 556 

Field- 

crops, cost of production... 441 

crops for the cotton bolt, textbook....... 897 

crops, insects affecting... 457 

crops, pollination. 527 

(See atm special crops.) 

experiments, methods. 527 

peas. (See Peas.) 

laboratory experiments in soil biology. 213 
Figs- 

culture in Arizona, Ariz. 341 

Culture in California. 742 

sycamore, in Egypt. 445 

FUaria hancrofliin District of Columbia. 657 

Filaria, transmission by Chrysops —... 86 

Filler, paper pulp, for separation of solids 

from liquids..... ' 111 

Fir— 

Douglas, fiber measurements.. 345 

Douglas, parch blight or scorching of.... 547 

Douglas, productive capacity.. 243 

Douglas, tolerance for lime,.. 447 

Douglas, unit stresses for. 91 

thinning experiments,. 345 

timber estimating tables for... 345 

Fire 

' blight, dissemination by insects. 351 

blight, investigations, Ohio. 50 

blight organism, longevity... 50 

blight, studies. 250 

bligld, transmission by bees.. 59 

blight, treatment. 347 

insurance, mutual, in Iliinois. 791 

rotardents, tests.. —. 687 

Fireless cookers. (See Cookers, tireless.) 

Firos, forest. (8'w Forest fires.) 

Firs, insects affecting.... 853 

I'lsh- 

conservation by freezing.. 609 

detritus as a feeding stuff.. 273 

fat, digestibility, D.S.D.A. 860 

guano for arid soils—..... 726 

meal, analyses, Mass...... 667 

meal, analyses, Tex.. —....—. 766 

meaUor pigs......... 571 

oil soap sprays, wetting power and effi¬ 
ciency, D.S.B.A. 455 


Pish—Continued. Page. 

scrap, analyses, Can....... 65 

scrap, analyses, Ind....'. '268 

scrap, analyses. Mass. 607 

scrap, analyses, N.J.... 107 

selection and preparation.. 762 

Fisheries, statistics in Alaska.. 862 

Fistulous withers, treatment.. 675 

Flask-shaking machine, description. 413 

Flavone derivatives in plants. 329 

Flavoring extract, examination. 362 

Flax- 

cross-breeding experiments... 434 

culture and handling, Can. 230 

cultm'e and harvesting. 735 

culture experiments. 335 

culture experiments. Can. 32 

culture experiments, U.S.D.A.33,132 

culture in South Dakota, S .Dak. 6:15 

culture in southern Idaho, XJ.S.D.A. 227 

culture in Wyoming.. 33 

culture under dry farming. 529 

culture under dry farming, Utah. 528 

feeding value......... 735 

inheritance of wilt resistance in, Wis.. 845 

meal, analyses, Can. 05 

pollination... 527 

root system. 135,223 

rotation experiments, D.S.D.A. 730 

seeding experiments, U.S.D.A.. 134 

varieties... 630 

varieties, Alaska. 437 

varieties, Can. 32 

varieties, S.Dak. 035 

varieties, U.S.D.A.. 33,34,132,133,73G 

wilt, studies... 748 

Flaxseed— 

as affected by freezing. 136 

meal, analyses, Mich. 766 

oil, chemistry of, N.Dak..206 

production, U.S.D. A.. 736 

Fleabeetlos— 

affoctlngtobaceo in Porto Bico.......... 356 

notes, NJ. 854 

Fleas— 

destruction with cyahid gas.. 456 

new, of AmSrica. 257 

relation to leislmmniasis................. 664 

Flies— 

habits and parasites........... 256 

house. (Bee House fly.) 

muscoid, notes.. 654 

relation to gastrointestinal diseases.. 156 

remedies....... 853 

transmission of disease by. 460 

white* (See White fiios.) 

Flood control— 

inOalifomia... 186 

in Scioto Valley, Ohio. 684 

papers on..... 186 

Floriculture, review of investigations........ ' 539 

Florida University and Station, notes. 98 

Flour- 

determination of smut, spores in... 146 

distribution of nitrogen in, Ky... 269 

feed, analyses. Cm. 66 
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Flour—CoEtlnced. Page. 

feeding, analyses, N J..... 167 

from Egyptian wheats. 169 

loss due to fermentation. 464 

low-grade, analyses, Ind. 268 

mIHing orders in Great Britain. 662 

nutritive value as aflected by milling,... 464 

red dog, analyses, Mass. 667 

standards in. Great Britain. 602 

testing laboratory, constant-temperature 

cabinet for. 714 

valuation on dry matter content, 

IT.S.D.A. 92 

Flower- 

bulbs. (See Bulbs.) 

gardens, school, in India—. 395 

Flowers, night-blooming, self-warming in.... 226 

Flumes— 

metal, preservatives for. 585 

wooden, design and construction. 586 

Fly larvsB, destruction in horse manure, 

B.S.B.A. 156 

FoOT€S— 

lucidus^ notes. 348 

aemimtmj notes. .*. 746,846,851,852 

Food— 

and health, textbook. 497 

ash, alkalinity and phosphoric content.. 204 

borioacidin. 466 

cereal. Cereal foods.) 
coloring substances, separation and iden¬ 
tification, U.S.I>.A. 714 

combination, errors in. 663 

extracts, composition. 663 

for hotete, sanitary control. 561 

industry, control. 663 

inspection in Florida. 467,864 

inspection in Illinois. 467 

inspection in Iowa. 762 

inspection in Maine... 467 

inspection in North Dakota, N.Dak. 262,362.762 

inspection in Philadelphia.63,64 

inspection in Khoda Island. 762 

inspection in Tennessee... 662 

inspection in Virginia. 63 

inspection in Wyoming... 363 

laboratory manual... ^ .' 396 

law in South Dakota. 63 

laws in United States___-. 603 

methods of analysis... 414 

of'natives of Mailu, British New Guinea. 363 

preservatives. (See Pieservatives.,f 

prices in war time....,. 263,663 

production in Ireland.. 594 

products, variation in weight or measure, 561 

requirements of the body, Ohio.'. 763 

selection, treatise... 762 

supply, bibliography...,. 762 

supply of Boston. 593 

supp'ly, of England, treatise__ 290 

supply of Germany. 263 

supply of Great Britain. 263,663 

supply of United Kingdom. 392 

supply under war conditions. 263,290,663 

treatise._.........._ 63 

values, treatise.-. 663 


Food—Continued. Page. 

vitamin-free, nitrogen balanea with,__ 159 

(See also Diet.) 

Foodstuffs, valuation of dietary components. 01 
Foot-and-mouth disease- 

causative organism. 278 

control in Ci-eat Britain... 275,378,670 

control in Maryland.. * 777 

control in United States. 675 

immunization.......... 879 

studies.. —...... 578 

virulence of blood in. 382 

Forage- 

crops, culture experiments, Can. 32 

crops, culture experiments, U .S. D. A,,.. 133 

crops, culture in Wyoming.. 33 

crops for pigs, N.J. 807 

crops for pigs, Wis.... 866 

crops, seed selection, Utah.... 038 

(See also special crops.) 

plants of Brazil... 529 

poisoning in horses. 280 

poisoning, studies.. 580,581 

production on lawns and parks. 439 

FcffficvM auricularia, life history.... 857 

Forest- 

administration. (See Forestry.) 

depredations and utilization. 297 

fires, apparatus for fighting... 448 

fires in Pennsylvania. 44 

fires in Texas.......... ' 4'4 

fires in United States in 1915, XJ.S.D.A.,. 448 

fires in Vermont. 539 

fires in Washington. 045 

fires, insurance against. 448 

insects in India. 355 

laws of China. 347 

laws of New Hampshire... 744 

' longicom beetles in A ustralia.. 300 

nurseries in Wisconsin. 744 

■ production, continuous, on private land, 744 

rangers, handbook for.... 440 

Kesearch Institute at Dehra Bun. 539 

resources of Montana.. 894 

soils. (See Soils.) 
trees. (iSfic Trees.) 

I Forestry- 

education in United States. 96 

education 'institutions in Sweden........ 690 

in California. 744 

in Chaux and' Fas^e de la Montrond, 

France... 3# 

In Georgia.... 7W 

In Great Britain......... 143 

in India. 346,448,843 

in Massachusetts.'___.... 843 

in Montana.... 645 

in mountain eommimities242 

in New Hampshire...... 744 

; in New Zealand. 44,448 

in Philippines... 44 

in Q iieonsland.. 346 

In Bussia.. 846 

in South Africa... 346 

in South America. M3 

in South Australia...................... 645 
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B^orestry—Continued. Page, 

in United States. 744 

in Vermont. 539 

In Washington... -.,... 645 

in W Iseonsin —..... 744 

instruction In Austria and Denmark. 895 

landscape, lessons on..... — 897 

soil aeration in... 44,844 

terms in... 744 

textbook,,... 590 

treatise. 242 

Forests— 

close utilimtion. 539 

conservation, U.S.D.A. 644 

conservation in United States. 96 

discontinuous light in, Vt. 242 

National, gracing resources... 242 

National, management. 346 

National, summer homes in. 744 

National, timber sales, U.S.D.A.. 644 

of Alabama,...... —.. 843 

of Pennsylvania.... 843 

of Philippines. 644 

of Porto Eico, U.S.D.A.. 243 

of the Andos. 27 

of W orcester Co., Massachusetts _.... 447 

relation to atmospheric and soil moisture. 843 
relation to conservation of snow, Nev.... 17 

relation to rainfall. 346 

relation to snow re tention. 143 

relation to stream flow. 346 

tropical, utilization. 145 

Forging and smithing, handbook.:. 287 

ForsptMa niridissima^ sclerosis of. 251 

Foul brood, control in Texas, Tex... 768 

Fowl— 

cholera, treatment, Nev.. 79 

disease in Brazil.,. 782 

midge,notes.359 

nematode, transmission, Kans—.. 183 

pest, immunization... 879 

plague in ducks. 782 

Fowls— 

inbreeding experiments, Wis. 870 

labor requirements, Minn.. 790 

physiology of reproduction in, ir.SiD. A.. 73 

i$ee aim Poultry.) 

Foxes, 'care and feeding in captivity.. 275 

Foxgloves, inheritance in. 729 

Frequency distributions, constants in—... 167 

Froghoppera, li fe liistory, Me. 458 

Fro8t«~» 

chance of, U.S.D.A. 418 

forecasting, Nev... 17 

in valleys and on slopes, U.S.D,A. 718 

relation to topography, Nov. 17 

Frosts in 1916, U.S.D .A. 510 

Fruit- 

black rot, studies, N.Y.Cornell.. 250 

blooming dates, N. J. 837 

breeding experiments, Can. 39 

bud weevil, notes.. 68 

buds, formation in interior valleys, Cal.. 139 

canker, studies, N. Y.CornolL.. 250 

canning, Cal.. 609 

canning and preserving....—. 113 


Fruit—Continued Page. 

canning, treatise..—.......... 717 

citrus. Citrus fruits.) 

cold storage, U.S.D.A.. 649 

conservation.... 615,743,744 

conservation by stoning and pulping.... 717 

culture...743,744,807 

cultui'O experiments, Can.. 39 

culture in Brazil, U.S.D.A. 743 

dried, boric acid in.. 466 

drying. 319 

evaporated, examination. 466 

fly parasites in Hawaii. 60 

growing, relation to soil fertility, Ark.,. 39,640 

industry in New Jersey. 689 

industry in various coimtries, U.S.D .A.. 741 

insects allecting, N.Y.State. 549 

j uices, conservation.. 717 

leaf spot, studies, N. Y.Cornell. 250 

localization of acids and sugars in... 110 

marketing. 392 

marketing in western Canada. 493 

marketing, treatise. 443 

new varie ties, production. 237 

orchard, breeding, Md.... 444 

orchard, cost of raising, Ind. 640 

orchard, culture experiments, U.S.D .A.. 137 

orcliard, varieties.... 237 

orchard, varieties, U.S.D.A.137,140 

packing and transportation in India..... 140 

persistence of style on. 623 

pomaceous, pollination. 140 

processing for exiiibition... 319 

propagation, treati se... 140 

ripening in relation to humidity. 741 

shipi^ing experiments. 640 

small, culture oxporimonts, U.S.D.A.... 137 

small, irrigation, CaL.. 89 

small, varieties.. 237 

small, varieties, U.S.D.A. 137,140 

sterilization for the home.. 17 

stone, diseases of.....'. 750 

storage in relation to humidity.. 741 

subtropical, varietal standardization..... 637 

tree bark beetle, notes, U.S.D.A... 268 

tree diseases in Ontario, Can.. 147 

tree gummosis, notes... 849 

tree leaf Synota, notCwS.. 68 

tree sun scald, studies, N.Y.Cornell...... ■ 644 

trees, arsenical injury, U .S.D,A.. 849 

trees, insects affecting... 863,866 

trees, root hardiness, Wis.. 840 

trees, spraying with nitrate of soda...... 636 

trees, taxing, Christ-Jimgo method...... , 4,43 

tropical, culture and improvement... 742 

tropical, vegetative propagation.. 041 

varieties, Can... 39 

Fungi— 

ammonification by... 221 

chemotropic reactions in.. 845 

conservation..... 615 

entomogenous, in St. Vincent........... 163 

hydrocyanic acid and bCMoic aldehyde 

producing.. 734 

, in soils.'.214,216,434 

mold, nitrogennutrition.. 627 
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of Temsolls. 4)S4 

paxasitICj growtli to concentrated solu> 

tioi.%U.S.I).A........ 245 

yeast-like, occurrence and pathogenicity. 879 

Fungicide laws in United States, U .S.B.A... 39 

Fongieides— 

analyses. 744 

inspection In Maine. 467 

Inspection in Ohio. 744 

Fur-hearing animals, laws relating to, U.S. 

U.A. 455 

Furidral, preclpitants for. ' 318 

Fumrium"^ 

conglutimm, studies. 248 

eumartn, notes... 147,648 

lat&rU'mm,mtfin . 752 

linif relation to soil temperature.. 748 

monilifomej treatment, U.S.D.A. 647 

oxyspomm,mtQS . 846 

ozyspomm, s tudies, N ehr. 840 

m&cIcoZffl,temperature relations,U.S.X). A. 649 

sp. on beans. 248 

triplii n, sp., description. 748 

tuhmvomm and F, irichotlimoUeSf identi¬ 
ty, ISSebr.'... 846 

Fusarium, effect on composition of rye.. 633 

Galactose, determination..... 713 

Galeopsomyia, new genus, description. 556 

Qdlitwti life history..._...... — 461 

Qatemcella cavkollis, notes.. 856 

Gall-bMder infections, studies.. 778 

Gallic acid, utilismtion by plants.. 329 

Game- 

law in Alasfca, XJ.S.I>, A.... 653 

laws in 1916, U.S.D.A. 151 

Garbage- 

analyses and fertilizing value. 728 

tankage, fertilising value. 325 

Garden- 

ornaments, treatise. G44 

seed industry in United States. 635 

Gardening— 

for boys^ and girls’ clubs... 496 

home, in Los Angeles-... 294 

ornamental, treat ise. 142,143,639,643,644 

textbook.'... 693 

treatise...535,639,743,744 

Gardens, school. (See School gardens.) 

'Garlic- 

eradication, Ohio. 740 

food value, U.S.D.A.... 863 

Gaseous exchange of animals and man, 

treatise. 266 

'Gasoline tiller, description.... 891 

Gastric residuums of normal women and men. 562 

OmiropUlm hxmoTrhoidalU, notes. 653 

Geese, raising, U.S.D.A. 772 

Gelatin— 

BB a binder for ice cream, Va. 78 

distribution of nitrogen in, Ky.....^ 269 

, 'use to ice cream making. 875 

SeMtia ffmsppielU, remedies.. 766 

Genetic data, accuracy to recording.. 332 

Geno'typical factors, mutual influence.. 434 

*'Geocoi,”nores,U.S.D.A... 419 

, Geology, agriailfeoxal^ treatise.. 617 


Georgia— Page, 

CoIlege,notes.. 599,790 

Station, notes...... 196,397 

Germicides, tests.. 177 

Ginseng root rot, treatment.. 249 

GMdu, composition... 674 

Gipsy moth- 

control... 4S6 

control in Massachusetts... 843 

in cranberry bogs, Mass. M 

GMs’- 

agricultural clubs in Oklahoma... 94 

club worlr manual for rural teachers. 294 

club work, school credit for. 293 

clubs, gardening for. 490 

science work for... 194 

Gladiolus- 

hard rot disease, N .Y.Cornell.. 453 

history, culture, and hybridization. 043 

Glanders- 

control to England. 275 

diagnosis. 80,180,382,480,579,076,880 

immunization. 679 

in Great Britain. 378 

treatment... 678 

Glassware, laboratory, drying rack for....... 805 

Globulin from cotton seed......... .. 804 

Globulins, to bacterial infection and immu¬ 
nity..'.... 778 

CfUmmlUcr- 

diiyvMaf temperature relations, U.S. 

. D.A.... 649 

^rossjfpii, notes...... 541 

OloiQBpofinm— 

amvgMinim, notes. 453 

mulivomm, notes. 74S 

notes. 348 

sp. on horse-chestnut shoots... 52 

spp. in Barbados. 541 

veneimif studies. 347 

a-Glucohoptose, hexaeotatos of... 12 

Glucosamto, isomeric pentacetates of........ 202 

Glucose— 

as a dressing to veterinary surgery... 178 

formation by amylases. 315 

solutions, turbidity.. 808 

Glucasids, formation by plants.. 829 

Gluten— 

feed, analyses, Can.. 65 

feed, analyses, Ind.. 208 

feed, analyses, Mass.. 667 

feed, analyses, Micth.... ' 705 

feed, ojialysOvS, N J -.... 167 

feed, etoclency for milk production...... 671 

feed, efficiency for milk production, 

, Wis. 872 

meal, analyses, Ind...................... 268 

meal, analyses, Mass.. mi 

meal, analyses, Mich .. 765 

meal, analyses, NJ... W7 

^'Gtotose,” notes.. 609 

Glycerin- 

detection to cider vinegar..... 299 

hemolytic action.. 276 

Glycerol, effect on solution of casein by swli- 
, umhydroxid.............................. , i08 

GiycxKjyamllglycylglycto, synthesis,......... 202 
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milk production of ^ Cal... 173 

moimtain, protection in Alaska^ Alaska. 791 

pure-bred, in Montana, Mont. 470 

Gomtocerm triguttaim nAp., description— 209 

Gompt&yz fliamni in New Jersey ..... 54 

‘ G oodness of fi t ’ ^ tables, application . 166 

Goose fat, digestibility, U.S.D. A. 860 

Gooseberries, breeding experiments, Alaska. 443 

Gooseberry- 

bacterial disease, notes..... 751 

fruit worm, notes N.Y.State... 549 

mildew, notes... 541 

mildew, treatise. 646 

mildew, treatment.51,751 

Gophers, destruction, Can. 852 

GoHyna stmmeTitGsa, notes... 456 

Gourds, breeding experiments, N.J.. 838 

Graduate students as research assistants in 

experiment stations. 102 

Graft hybrid, new, description. 331 

Grain- 

aphis, English, studies, U.S.D,A...—. 468 

apMs, European, notes. 253 

aphis, remedies, Wis..... 867 

aphis, spring, notes, Tex. 755 

culture in southern Idaho, XJ.S.D. A. 227 

determining test weight, U.S.D .A.. 441 

diseases, notes, Mich. 746 

drunk bread ^ ’ disease, studies... 747 

drying. 63i 

elevators, cooperative, in Minnesota, 

Minn.-. 790 

ele vators in Pacific Northwest. 289 

extracts, titration in presence of alcohol. 299 

fall-sown, in Maryland and Virginia, 

U.S,D.A. 735 

feeds, effect on intestinal flora.. 664 

handling in Canada. 894 

marketing in western Canada. 593 

mesophyll structure and function in. 331 

moth, Angoumois, notes, N.J. 854 

plats, harvesting. 197 

rations, restricted, for chickens. 668 

sampling and grading, U. 8 .D.A. -... — 836 

seeding In furrows. 831 

shipping in bulk or in sacks.. 289 

small, transpiration in, U.S.D.A... 226 

spring, in Illinois, III . 634 

Standards Act, regulations, U.S.D.A.. 442,836 

statistics in Canada... —... — 291 

storage buildings,'construction.. 690 

valuation on dry matter content, tT.S. 

. 92 

(8m atm Cereals and special crops,) 

Gimi, culture in India.... 635 

Grape— 

anthracnose in America... 645 

anthracnose, treatment. 261 

diseases in Barbados.. 541 

diseases in Greece—.................... 651 

diseases in Turkestan. 647 

diseases In Vardar....'— 651 

downy mildew, notes... 347 

downy mildew, studies.... 646,646,660 
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downy mildew, treatment.. 462,761 

pay rot, temperature relations, U.S.D .A. 649 

leaf-folder, studies, U.S.D.A. 155 

little leaf, studies, U.S.D.A. 849 

mildew, notes. 850 

phylloxera, development.. 357 

powdery mildew, notes... 347 

powdery mildew, treatment... 350,546 

seeds, removal from husks.. 801 

stocks, drought resistant... 241 

Grapes— 

autolysis. 802 

breeding experiments.-.. 741 

coccid enemies of. 765 

crossbreeding experiments-.. 742 

Culture experiments, Cal. 139 

direct-bearing hybrid. . 641 

localization of acids and sugars in. 110 

of Central and Eastern States, composi¬ 
tion, U.S.D .A. 342 

phylloxera-resistant, inheiitance in. 537 

production in Spain. 742 

reproducing by cuttings.. 141 

spraying with lead arsenate... -. 537 

varieties in Portugal. 537 

Grapevine leaf spots, notes. 646 

Grapevines, pafted, variations in—........ 641 

ChrapUoU— 

cocoim, notes...... 347 

plKeniciSf notes..... 348,541 

GrapMphora alia^ notes, N. Y. State. 549 

Grass- 

artificial curing. 439 

blossoming conditions. 332 

breeding experiments.. 332 

culture experiments, Can.. 32 

culture imder dry farming, Utah. 528 

fertilizer experiments.. 438 

fertilizer experiments, Mass... 121 

identification... — 3;i3,641 

identification, U.S.D.A. 627 

improvement,.. 297 

lands, seedingand management, Wash,. 97 

meadow, composition and digestibility.. 469 

mixtures for prairie pastm’es... 437 

mixtures, tests.. 333 

mixtures, testa, U.S.D.A... 132 

of German East Africa, composition. 334 

plats,harvesting......................... 197 

rotation experiments, B.l... 528 

seed, germination tests..... 388,437,638 

seed, i nspection in Maryland, Md_.... 442 

seed, purity tests. 638 

seed, valuation.............. 638 

webworm, notes... 866 

. with creeping roots. 438 

young, feeding value.... ■ 439 

(See also spmific kinds,) 

Grasshoppers. (Gee Locusts.) 

Grassland, dry, of high mountain parks...... 434 

Gravitation as affected by temperature, 

U.S.D.A.,... 419 

Gravity acceleration, determination,U.S.D. A. 419 

Gray scale, remedies.... 357 
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Green- 

bug. (See Grain apMs, spring.) 

froit worm^ noteSf N.Y.State. 549 

maiiurej, decomposition as aSected by 

manures NJ. 817 

roaimrej fertilixing value, NJ. 818 

manuring experiments. 518 

rnanitting experiments, OMo. 324 

manuring experiments in Java.. 324 

manuring in India..... 623 

scale fungus, new.. 253 

Greenbrier fruit, analyses.. 502 

Greengages, localization of acids and sugarsin 110 

Groenheart tree, notes. 745 

Greenlious© insects in New Jersey. 550 

Grocery stores, inspection. 663 

Groundnuts. {See Peanuts.) 

Growth- 

accessories in corn. 158 

anaerobic plating for observation. 379 

as affected by pituitary feeding. 468 

chemistry and physiology. 363 

relation to diet and body composition..... 603 

studies..... 160,263,366,524 

GryMoMp&§Tifllotalpa,nQiQ8fl^J . 854 

Guanidin nitrate, fertilizing value. 134 

Guanidoglycylglycylglycin, synthesis,—... 202 

Guano, use as a fertilizer... 425 

Guavas, culture in Gujarat.. , 642 

Guinea pigs as affected by oat diet —...... 364 

Gum- 

determination in gum sirups.. 507 

determination in sugar residues.. 415 

tragaoanth as a binder for ice cream, ¥a. 78 

G^Tfiwnyclim califomicus, studies, TJ.SJ>*A.- 260 

Gypsum- 

effect on soil potash, Tex.. 625 

effect on soil potash, XT.S.I). A. 519 

fertilizing value. 23 

fertilizing value, Wash.. 425 

production and use in United States. 124 

solubility.. 716 

MaJbfokacmplanmmi, notes, U.S.D.A... 155,655 
iia&rocyitis— 

m^kagMsj studies, U.S,D.A... 259 

oiwaripw, notes. 259 

HabralopiMm depresm n.sp., description. 557 

Eaicm hadlinm, notes. 552 

remedies, N,M . ■ 55 

Hail- 

in Paris region. 208 

in Paris region, U.S.D.A. 719 

insurance in New England, Mass... 192 

. insurance in various countries.. 593 

Ealika probapi} life Mstory and habits,.. 859 

Hardwoods, destructive distillation, U.S.D. A 844 

Hawaii College, notes....... 295,694 

Ha^rthoms— 

of upper South Carolina... 140 

variabOityandhybridizatioain. 630 

Hay—' 

grain, production, Alaslra. 436 

marketing. 392 

meal, preparation and use... 367 I 

measuring in stacks, U.S.I>.A... 227 

(^ee also Alfalfa, Clover, Timothy, etc,) j 


Haze— Page, 

of July and August, 1916, U.S.D.A...... 419 

oversoutiiwesternUiiitedStates,U.S.I).A. 19 

Hazelnuts, culture in various countries. 142 

Heat- 

effect on creaming of milk... 674 

effect on soil protozoa... 423 

production and body surface ^ relation... 64 

also Temperature.) 

Heating systems for farm houses.. 491,590 

Eedymum momrmm, nitrates in..... 329 

Heifers— 

cost of raising, Can... 76 

cost of raising, N. J... 872 

feeding experiments, Wis.. 873 

raising,. 572 

Helicomyces splmopsidUi notes, N. Y, Cor¬ 
nell... 25i 

Helicosponim nymphsearum ii. sp., descrip¬ 
tion, U.S.B. A... 762 

Eeliophila unipuncta, (See Army worm.) 

Beliothrips/emoralis, studies, U.S.D.A. 153 

Bel'mntiosporium gramineum, treatment.... 247 

Helminths, dissemination by house flies. 657 

Bmmmsoidea oculata n.g, and n.sp., de¬ 
scription...... 259 

Hematoporphyxin in ox muscle, U.S .D, A... 109 

Hematuria, studies. 180 

Eemerocampa ImcmUgma, (See Tussock 
moth, white-marked.) 

SmkUmmpis aspidUiitsc. (See Fern scale.) 

JSemilekt mtatrixt notes.... 347,740 

studies, U.S,D. A... 55 

Hmniptera— 

bloodsucking, of Central America. 366 

of .ilmerica north of Me-xico. 650 

Hemlock- 

bark, use for paper specialties... 417 

unit stresses for. 91 

Hemoeytometer, use. 076 

Hemoly tic reaction, effect of chemicals on... 878 

Hemorrhagic septicemia. {See Septicemisi.) 
Hemp- 

blooming.. 623 

ehaageofsexin.. 736 

culture, Alaska. 437 

culture in Wisconsin, Wis.. 

hurds as paper-making material,IT. S J>. A 17 

Manila, standard grades, .. 634 

sann, as a green manure.. 232,624,737 

seed cake, analyses.. 571 

seed, distribution o f aitrogei i In, iCy. 269 

Hen jflea, notes. 551 

Henry's Fork, Idaho, profli© survey. 583 

Hens— 

ai't jfioial light for, Wash .. 3 74 

dwarf egg pi*oduc&n, IJ.S.D.A.......... 73 

feeding experiments, Cal.. 172 

feeding experiments, Can................. 7i 

feeding experiments, Cojtm.Storrs........ 570 

feeding experiments, Miss............... 373 

feeding experiments, N J................ gtIO 

feeding experiments, Ohio............... 373 

feeding experiments, Okla............... 769 

feeding experiments, Wash.. :i73 

restricted rations for, Can. 73 

winter rations, Ohio..................... 373 


i 




























































































IKBEX OF SUBJECTS. 


951 


Page, 

Herbs, grow'lng and collecting....... 743 

Herodltjr— 

in beans. 826 

in beanS; Midi...-. 735 

in blue-gray cattle, Iowa... 168 

ill different par Is of plants. 27 

In MercwialUamua. . 522 

InNicotlana... 629 

in plants..*. 331,521 

ill plants, N.l.-.. 838 

in plants grown in salt water. 27 

in Primula si7iemis ... 639 

in wheat. 738 

in yellow daisies... 522' 

linlcage in. 729 

of disease resistance in grapes. 537 

of glume characters in oats. 834 

of seed characters in corn... 521 

of sorrel color in horses. 270 

physiology of. 729 

EeUrdkis persptdllum , transmission, Kans... 183 
Eeterocordylm malinu^ 

food plantsof..... 356 

notes....*. 856 

Ederodera'-^ 

radickolttf notes... 150 

radicicola , notes, Conn. State. 52 

^chadhtii , treatment ,U.S.D.A. 450 

Eevea hradUensis, (See Bubber, Para.) 

Hexham scent weed, description. 639 

Hibiscus, breeding experiments, NJ. 839 

Hickory-— 

as a polienizer for pecans, Oa. 344 

bark beetle, remedies. 856 

nuts, distribution of nitrogen in, ICy. 269 

mealy bug, description. 551 

shagbark, wood structure. 447 

Highways. (See Roads.) 

Hill bull blood, analyses... 779 

Hippeastrum, red leaf spot of. 453 

Histology, pathologic, treatise. 674 

Hog cholera— 

bacillus, nongas-producing strain. 583 

blood, attenuation, Ind. 777 

blood filtrates, Ind.. 770 

tjoutrol in Indiana, Ind.... 192,482 

control in Iowa.. 777 

immunization .. 84 

immmfittition, Ind. 777 

immunization, N.I)ak... 482 

immunization, N J... 868,884 

in Great Britaiia. 378,676 

in Peru.-. 779 

in Portugal. 280 

in sou them Italy.,.... 680 

larynx and kidney hemorrhages in... 83 

serum, agglutMns in for Bacillus suipest- 

iftr ... '280 

serum, production...... 179,280 

serum, production in I llinois... - 384 

, serum, storing, N.Hak... 482 

serum, studies,, Wis..... 884 

studies.. 384,076,680 

transmission.. 675 

virus, attenuation... 84 

Hogs. (^^cPlgs.) 


PagG« 


Holcocera tceryssella, notes«*.. 50 

Eolcocneme cwruleocarpa, notes... 355 

EolyccMyrtus physohermis ii.sp., description. 555 

Homo economics- 

application. 191 

courses for teachers... Ofi 

education, vocational, in United States.. 701 

equipment for teacliing. 396 

extension, school credit for. 293 

extension work in Southern States.. 896 

extension work in United States, U.S. 

D.A. 705 

in education for women. 90 

in elementary schools. 59S 

instraction in Canada. 793 

instruction in high schools. 594: 

instruction in Saskatchewan. 291 

instruction in United States. 897 

lessons in. 496,497 

textbook. 497 

Home grounds, improvement. 446 

Homesteads in Alaska, Alaska. 791 

Hominy- 

feed, analyses, Ind.. 268 

food, imalyses, Ky. 268 

feed, analyses, Mich. 765 

food, analyses, H J.... 167 

feed, analyses, Tex. 765 

meal, analyses, Mass. 667 

meal, mralyscs, N. J. 107 

Homotyposis in plants... 628 

Honey as a source of vinegar.. 717 

Honeybees. (See Bees.) 

Hook gage, description.. 783 

Eop aphis, notes.. 253 

Horse- 

beans, changes in during ripening.. 731 

beans for pigs.. 371 

chestnut shoots, Gloeosporium on........ 52 

diseases, report on, IT.S.H. A. 884 

manure, analyses, Can. 120 

serum proteins as luiaphylactic antigens. 877 

Horseradish, culture experiments, NJ. 838 

Horses— 

cannon bone size and age of parents, cor¬ 
relation, A.... 371 

cost of raising, Can,..,.. 70 

crashed oats for, Wis... StS6 

draft, feeding experiments, III. 569 

draft, raising,^ Kans... 172 

feeding experiments, Can. 69 

feeding experiments, Kans... 171 

feeding experiments, Wis. 860 

in Pliilippinos.' ... 172 

judging, U.S.B.A. 597 

labor requirements, Minn. 790 

lameness in. 280 

pull exerted by. 388 

pure-bred, in Montana, Mont.. 470 

sclorostome parasites o!.. — . 2St) 

shipping fever of..... 85 

sorrel color in,.... 270 

sound, selection, XJ.S.I). A.. 769 

Horseshoeing, handbook.... 182 

Hortioulturo, encyclopedia.... , 137 
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House fly— 'P&ge. 

breeding babits...*. 57 

dispersion under city conditions.. 50 

food preferences N, J. 855 

ovenvinterlug... 553 

relation to MmintMc diseases. 657 

rolation to leprosy... 554 

remedies,... 656 

response to ammonia and other sub¬ 
stances, NJ... 156 

Household mechanics, treatise,.. 891 

Huckleberries, breeding experiments, Alaska. 443 

Humic acid, notes... 622 

Humification, notes.,,.... 622 

Humin— 

formation. 412 

nitrogen of protein hydrolysis, oiigin.... lOS 
Humogen. (See Peat, bactorized.) 

Humus— 

determination in soils. 614 

formation.. 115 

relation to soil fertility. 723 

rdle in plant nutrition. 31 

studies. 512,815 

sugar, preparation, Tex... 625 

Hunger control in health and disease, trea¬ 
tise...'— 363 

Hurricane tracks, 1912-1915, U,S.D.A.... 419 

Hurricanes, notes, TJ, 8 .D.A.... 19,719 

Hydraulic rams, types of—.. 89 

Hydrazin— 

effect on blood fat and blood sugar.., —. 164 

sulphate, effect on hemolytic reaction... 878 

Hydroohlodc acid, effect on hemolytic reac- ] 

tion... 878 ' 

Hydrocyanic acid, determination in beans... 714 

Hydro-electric power, treatise..;. — 783 

Hydrogen- 

electrode potential as affected by press¬ 
ure.'.'. 503 

ionconeentration,determination.13,111 

Hydrometeors,classification, IJ.S.D.A. 19 

Hydrophobia. (See Rabies.) 

Hydroquinone, utilization by plants. 329 

anHqm, notes, Can. 657 

E$mmmlssk nmm, notes...... 347,746,845,851,852 

Hymenoptera— 

American, notes. 261 

c&aleidoid, notes. 60 

description-. 759 

new, notes. 260 

predacious and parasitic, notes. 456,461 

litpmgmm niger oil, analyses. 803 

Egperwpie Mnotata larva, description. 658 

Hypoclilorites, action on proteins. 877 

Egpochnm mUni, studies. $47 

Efjpoderma 5o»is— 

notes.,.. 456 

studies... 482 

Hypsometers, tests.' 144 

Ilympm offidmlk, oil of.. 803 

Ice¬ 
box, homemade, description. 687, 

cream binders and fillers, effects of, Va.. 78 

cream, manufacture, Cal. 177 

cream,qualityasaffectedbyg 0 latin...... 875 

cream recipes, Va-......,-.-. 79 


Ice—Continued. Pago, 

cream standards. 661 

harvesting.-.. 687 

houses, construction.... 390,687 

/ceryfl purchasi. (See Cottony cushion-scale.) 

Ichneumon flies, new. 259 

Ichneumonidm in Quebec. 46i 

Idaho University, notes. 796 

Illinois University, notes... 694 

Immunity- 

produced by intravascular injections.... 575 

reactions, relation to specific precipita¬ 
tion. 478 

Immunology, colloidal chemistry in. 178 

Imperata— 

cpliTidrica, use in paper industry... 809 

sp. as a green manure... 324 

Xmphee, culture experiments. 332 

Incubation- 

notes, W.Va. 871 

temperature experiments, Ind.. 770 

Incubators— 

cost of operating, fan. 72 

operation, Cal. 571 

Xncurmm capitella, notes. 754 

India rubber. Rubber.) 

Indian summer, notes, U.S.D. A... 419 

Indiana Station- 

notes..98,694 

report...'. 795 

JwhVo/mjspp.asagreenmanure...__ 324 

Infants— 

feeding...' 559 

feeding, Vt. 559 

growth. 263 

metabolism. 763 

milk for, Vt. 558 

nutritional disturbances. 865 

Inflammations, nonspecific, of joints. 676 

Influenza, equine- 

causative agent. $5 

pectoral form. 183 

Inga, revision-.... 32 

Inheritance. (&c Heredity,) 

Inosit— 

phosphoric acid of cottonseed meal...... 299 

utilization in the animal organism■ ,165 

Insect- 

cages, wire, shading effect, li.S.D.A. m 

metabolism influence of atmospheric 

moisture on, N.J........... m 

Insecticide- 

laws in United States, IT.S.'D. A_..... 39 

new, description... 262 

Insecticides— 

analyses...... 744 

effect on flowering plants.. 733 

inspection in Maine.. 457 

inspection In Ohio.. 744 

prepmtion and use, Tex ,53 
(Seealsti specific fonm.) 

Insects— 

ah-conditfoning apparatus, Kans........ I® 

beneficial in Illinois .,$53 
oontroi by parasites ami predacious enc- 

mies....... 456 

destruction by cywici gas, 45 fl 
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Insects—Oonfo'nced. Page. 

destruction by beat.. 197 

entomopbagous, terminology. 63 

entomophagous, use in agriculture. 764 

forest. (See Forest insects.) 

greenliouse, NJ. 152 

injurious— 

in Barbados.-... 252 

in British llulana... 252,853 

in Delaware.... 640 

InFijL..... 252 

in Great Britain. 853 

in Illinois..... 853 

Inlndia. 355,653 

in Jamaica. 457 

in Maryland. 854 

In Now Jersey. 252 

in New Jersey, N.J. 854 

in New York... 855 

In Nyasaland. 153 

In Ontario. 456 

In Porto Rico. 252 

in Scotland... 252 

in South Africa... 653 

In Tasmania... 846 

in West Virginia. 653 

manual... 355 

notes, Alaska. 457 

notes, N.y.Statc. 549 

to, alfalfa. 152 

to citrus fruits. 764 

to cranberries, Mass... 54 

to fruit trees. 853,866 

to onions. 162 

to orchids. 555 

to peaches..... 141 

to pine and fir in Sweden. 853 

to potatoes, Iowa.. 550 

torubber,... 754 

tosugarcane..... ^ 654 

to tea...•355 

to tobacco. 355 

treatise.......... 236 

meadow, notes.... 297 

microparasites of. 355 

of New Jersey.....—-.. 162 

parasitic, in Canada. 457 

penetration by gases.. 251 

photographing, Net.,... 53 

relation to animal diseases........... — 479 

relation to cuoumber mosaic disease. 350 

relation to fire blight. 351 

relation to rice gwa-bo.. 448 

relation to poliomyelitis... 364 

scale. ((S'« Scale insects.) 

(See cfeo ^p«ific insects.) 

Insurance,nmtufli,inIllinois..,.... ^ 791 

International— 

catalogue of general biology. 366 

dairy congress, report.. 473 

live stock exposition... 199 

Intestinal flora, relation to diet.. 664,665 

Intestine, large, emyms of.. 366 

Inulo^ooagalase, notes... 127 

havertas®In can©sugar. 802 


lodin— Page. 

determination in organic matter.... 561 

in food materials. 601 

lodoantlpyrln, periodlds of..... 313 

Iowa— 

College, notes... 499 

Station, notes. 499,694 

Ips pinlf studies, N.Y.Comell.... 554 

Iris, breeding. 142 

Iron— 

and manganese, antagonistic action on 

wheat.,—.. 731 

assimilation by plants... 633 

assimilation by rice, IT.S.D,A. 431 

determination in soils.. 814 

effect on plant growth. 620 

immobility in plants, U.S.D. A. 128 

salts, toxicity in soils. 515 

sulphate for cottonseed meal-fed pigs, 

Miss.... — 471 

Irrigation— 

canals,seepagelosses. -585 

concrete pipe for,. 583 

effect on salts and nitrates in soils, 

U.S.D.A... 816 

field laboratory at Denver, Colo. 683 

In Anam, French Ihdo China........_ 89 

in Canada. 682 

inColorado...■ 582 

in Florida, XJ.S.D.A. 784 

inMontana. ^486 

in Morgan Hill area, California.. 885 

in Navajo and Hopi Indian reservations. 485 

in Oregon.283,4a5,583 

in Rogue and Willamette river vallej s.. 282 

inTmkestan. —, 886 

laws in Idaho.'.... 384 

overhead, tests. 583,640 

pipe. (See Pipe.) 

pl^ts, consumption of electric energy by, 184 
project in Milk River, Mont., cost data... 89 

pumping, cost, Wash.. 88 

pumping plants, tests... 487,888 

relation to apple bitter pit.. 50 

spray, tT.S.D.A...... 887 

utilization of small waterfalls for,. 89 

water. (See Water.) 

water wheel for... 185 

withsewage*... — 183 

wooden flumes for... 586 

Imria sp. on root weevil larvm... 153 

Isodromm ubnormimmU n.sp., description., 556 

leosomo^ 

grcmde^mtm ... 69 

orcMofeamm, notes....,. 252 

mginicolvM n.sp., description... 59 

Ives tint photometer, description,307 

Jx(de$ MocyeluSf destruction.... 678 

Jacks— 

in Wisconsin, Wis. 473 

pure-bred, in Montana, Mont —........ 470 

Japanese cane. Sugar cane.) 

Jassoidea of Tennessee... §54 

Jewish agricultural and Industrial aid society'. 894 
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Jolme^s disease- 

control in England... 275 

oeeinrence and transmission. 382 

Jotmson grass, root system. 438 

Joint-ill in foals, studies.581,582 

Joints, nonspecific Inflammations of. 676 

Juice heaters, vacuum, studies, La.... 387 

Jupiter, surface ciuTents, ir.S.D.A. 719 

Jute leaf spot disease. 348 

Kafir corn- 

analyses, Can. 65 

chop, analyses, Tex. 765 

culture experiments, Kans. 131 

dwmf, digestibility, U.S.D.A. 660 

meal, anabases, Tex. 765 

weight ratios. Elans. 131 

Kainit, destruction of weeds by. 639 

Kale- 

culture experiments, Alaska. 436 

fertilizer experiments, Wash. 425 

marrow-stem, culture experiments. 735 

Kansas— 

College and Station, notes. 196,499,694 

Station, report.. 195 

Kaoliang- 

culture experiments, tJ.S.L.A*...... 34 

grain, digestibility, U.S.D.A... 661 

Keene forest, description.. 243 

Kmfkia tlujim, studies..- —. 652 

Kentia macartTiwii , leaf spot disease of....... 348 

Kentucky Station, notes,.. 397 

Kerosene- 

carbureters for...., —. 288 

emulsion, new, descsription..... 252 

Kitchen waste as a feeding stuff... 367 

Kjeldahl flask, flat-bottomed, description.... 805 

KoH-rabi— 

culture experiments. 735 

food value, U.S.B.A. 863 

Eulthi,liming experiments.... 229 

Kynurenic acid, effect on nutritive value of 

diet.. 265 

Labenraieh, composition. 674 

Labor- 

incomes of farmers. 491,492 

requirements of live stock, Minn. 790 

Laboratory— 

wnveniences, description.. 805 

V. field experiments in soil biology. 213 

Laborers, farm. (See Agricultural laborers.) 

Lac 0 "bugs of Ohio... 765 

Jmhmpm sp. attacking coffee, P.R. 354 

Lachnostemalarvse as a food supply,.,. 67 

LffcteosferJMt spp., notes... 763 

Lactic acid— 

bacteria, development in ffesh and old 

milk.... 475,507 

bacteria in pasteurized milk. 674 

bacteria,prot6oclasticpow6r.. 673 

bacteria, proteolytic activity in milk_ 476 

determination in biological products...... 808 

effect on hemolytic reaction. 878 

rdle In digestion. 763 

Lactose— 

acetylated derivatives, optical rotatory 

powem. 202 

effect on intestinal flora. 664 : 


Page. 


Lake Tahoe summer level, forecasting, 

IT.S.D.A.... 18 

Lambs— 

fatty degeneration of muscles, Nev...... 79 

feeding experiments, Cal... 170 

feeding experiments, Kans... 169 

feeding experiments, WIs. 806 

growth in relation to fat content of owes^ 

milk, U.S.D.A. 569 

open sheds v. bams for, Inc!_......... 568 

roughages for, Ohio..... 396 

(See also Sheep.) 

Lameness in horses, treatise .. 280 

Lampronia mUella , notes... 754 

Lamziekte, summary and digest of data. 161 

Land- 

arid, reclamation.. 46 

clearing. Con. 89 

clearing, Wash. 498 

clearing, cost and methods, Minn. 785 

cultivated, reverting to natural condi¬ 
tions.-. 130 

grant colleges. (See Agricultural col¬ 
leges.) 

irrigable, classification,.. 185 

irrigated, drainage.......... 399 

ownership by negroes in Virginia. 392 

plaster. (See Gypsum.) 

problem in Great Britain,... 392 

public,in Alaska..... 290 

public, in United States... 290 

settlement in California.... 593 

tenure in lUinois... 892 

Zaphygmafrugiperda. (See Axmy worm, fall.) 
Larch— 

western, growth and adaptation. 144 

witches' broom on. 453 

Lard and milk fat, comparative value for 

growth... 160 

Zaspegresia molesta, description, U.S.D.A.... 358 

Lassen Peak, eruption, U.S.D.A. 419 

Lath industiy in Canada. 244 

Zawus noUlkf oil of,..... 80,3 

ZmariMlaepicaj oil of —.. 

Lavender Phoma disease, studies.--.... mi 

Lead- 

arsenate, analyses, Can.. 39 

arsenate as a fungicide for apple scab.... 60 

arsenate paste as affected by freezing,,.. 456 

arsenate, use in viticulture.. 537 

arsenates, studies.... 313, Ml 

cMor arsenate, preparation cwd properties 412 

Leaf- 

miner, spike-homed, studies, U.S.D.A.,. 156 

sheath, value In descriptive botany.. 628 

weevil,new, in New York.., 8§0 

Leaf-hoppers of Tennessee.654 
Least squares, methods of, U.S.D.A......... 418 

I<eaves— 

autumn, retention of green color In -. 226 

autumnal coloration... 633 

chemical transformations in..' 633 

closure of..... 129 

morphology and evolution... 729 

osmotic pressure in relation to sol! mois¬ 
ture... 78$ 
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transpiration as affected by sprays, 

. 454 

transpiring power.. 824 

xoropliotic movements In. 430 

Lebon, composition.. 674 

Lecanlum notes— . 355,755 

Legianlnous— 

plants, growth and nitrogemfixing power 

on acid soils, Wis...-. 514 

plants, liming experiments. 229 

plants, nitrates in...■ 329 

plants, root tubercles. {See Hoot tuber¬ 
cles.) 

plants, value in agriculture. 635 

seeds, germination tests. 437 

I/eishmaniasis, transmission by fleas,. 654 

Lemon- 

cottony rot, notes. 452 

curing rooms, humidifier for, U.S.D.A... 842 

grass oil, constants of. 319 

grass oil, production in United States, 

U.S.B.A. 538 

scab, studies. 353 

Lemons— 

bud variation in,—.. 537 

culture..,,. 538 

decay in,. 546 

examination. 319 

frozen, composition. 416 

persistence of stylo on.. 523 

storage and curing experiments. 741 

Lentils— 

description and agricultural value,. 635 

germination as affected by depth of plant¬ 
ing. 437 

tepidiota remedies... 658 

Lepiiopria aberram n.sp., description... - 556 

Lepidoptem, taxonomic value of larval 

characters....,. 254 

Lepidmaphes ulmi. (See Oyster-shell scale.). 

Leprosy, transmission by house flies. 554 

Leptobyrm expUmta, notes. 656 

Leptocarpdium alopecuroides, analyses. 334 

Liptmpbmria— 

culmifraga, notes..... 541 

eaoeharif notes.. 846 

Lepprmia quadmngularis, life history. Me— 458 

Lestophonus, studies.. — .. 757 

Lettuce— 

Botrytis disease of...,. 541 

disease in Rio Orande Valley. 450 

greenhouse, rot of... 350 

root loiot, notes..,... 349 

Leiicin anhydrid, a protein-hydmlysis pro¬ 
duct...— ... 804 

Leucite, solubility in sulphurous add.... 414 

Leucocytes, rOle in metabolism of carbohy¬ 
drates.*...*—.. 265 

Leucotermes sp., remedies, P«R .. 355 

Leukemia in fowls, studies .. 483 

Lice— 

body, destruction with cyanid gas.. 456 

body, remedies ....-. ,551 

destruction by heat.... 356 

remedies....—... 853 

4050"—17 - 0 ' 
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Light— Page. 

action on living organisms..... 221 

relation to plant growth.. 327 

relation to tree growth, Vt. 242 

Lighting systems for country homes. 491,500 

Lightning, ball, on Puy de Lome, U.S.D.A,, 419 

Lignocoric acid from rotten oak wood. 502 

Ligyrus— 

rugiceps. (See Sugar-cane beetle.) 

tumulosus, no tos... 753 

Limacinula mmaeka n. sp., description._ 245 

Lime- 

analyses. 123,821 

application... 123 

burned, storing. 123 

crashing on the farm, Ohio. 821,822 

determination in soils. 299 

determination in sbils, S. C..... 611 

effect on availability of soil potash, 

U.S.D.A. 519 

effect on plant growth, Ala.CoIl 0 ge. 212 

effect on s,oil aldehydes... 424 

effect on strength of cement mortars. 286 

effect on utilization of nitrogen in acid 

soils, N.J. 819 

fertilizing value, Mass. 122 

for orchard soils, N. H. 724 

inspection in Ohio. 123 

magnesia ratio in soils.. 326 

niter. (See Calcium nitrate.) 
nitrogen. (8’ee Calcium cyanamid.) 

of Fiji, analyses. 319 

production and use in United States. 123 

relation to magnesia in soils.. 519 

requirement of soils, Mich. 210 

rook, ground, fertilizing value, Wash... 423 

slaking e.xperimen ts... 123 

sulphur mixture, analyses. ns 

sulphur mixture, chemistry, U.S,I),A... 311 

tree winter moth, notes, N. Y. State. 549 

use in agriculture... 429,723 

use on acid soils, Wis..... 514 

Limes— 

culture. 445 

diseases and insect pests of.... 851 

fertilizer experimen ts. 141 

Juice of, concentration by freezing. 808 

rootdiseasos of... 846 

Limestone- 

analyses, Can.'. 27 

for peaty pastures, 740 

ground, fertilizing value, Mtj^s.. 122 

marls and sliol Is, analyses.. 821 

of Canterbury Province, Ne w Zealand... 220 

tester, description, Ill. 614 

Limewater, addition to milk. 559 

Limoid,fertilizing value, Mass... 123 

Limonim caU/arnicm, reined ies. 758 

Linlcage intensities, calculation.............. 729 

Linseed- 

cake, analyses.. 571 

meal, acidity and rancidity... 666 

meal, analyses, Can. 65 

meal, analyses, Ind.'.. 268 

meal, analyses, Ky........ 268 

meal, analyses, Mass.. 067 
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Liiiseed—ContiBUed. Page, 

meal, analyses, Micfe-.*.-. 765 

meal, analyses, N J........ 167 

meal, analyses, Tex.». . 765 

moal, effect on breeding power of Iioifers, 

Ind... 773 

meal, efficiency for milk prodnction, Wls, 872 

maa! fo x skim-miik: calves, Cal... 369 

moat protein for milk pro duction... 671 

oil, toxie effect on rats— ... 6 l 

Lipoids, distribution in liuman blood. .. 385 

Liquids, caiciilation o f volume... 299 

Lithium- 

salts, toxicity toward plants... 129 

separation from other alkali metals. 605 

LithocoIIetis, color pattern in.. 656 

LitfiocolUtk mtss^ella , notes... 656 

Lithohj’podorma, new fossil genus. 553 

Litter, effect on fermentation of manure. 23 

Live stock- 

feeding, textbook. 597 

feeding, treatise. 666 

improvement in Wales -. 495 

inspection for interstate movement.. 675 

insurance in New England, Mass . 192 

interstate shipment....... 477 

labor requirements, Minn....... 790 

marketing....... 166,392,593 

marketing in United States, U.S.D, A... 164 

poisoning with lupines, U.S.B.A. 276 

relation to soil maintenance... 197 

sanitarylaw and regulations in Alabama. 879 

sanitary laws in Arkansas, Ark. 675 

statistics in Egypt. 777 

statistics in England... 393 

statistics in Finland.-. 895 

transportation, sanitation in.. 675 

(8$€ aho Animals, Cattle, Sheep, etc.) 

Liver- 

fluke disease, treatment. 83 

meal for cows... 273 

of sulphur, fungicidal value. 51 

Idle in production of complement. 381 

Zixm mMcoUiSf notes . . 355 

Loads— 

for highway bridges. 489 

pulling experiments..■. 388 

Locusts— 

control in Algeria.... 366,755 

control In Canada... 466 

control in Morocco. 867 

control in New Mexico, N. Mex.... 55 

control In New York..... 856 

control in South Africa.... 457 ,663 

lesser migratory, studies, N.Y.Comeli... 153 

notes, N.Y.Comeli-...... 153 

remedies, 1J.S.I),A....’ '252 

' Logan Biver basin, proflle survey.. 583 

Loganberry, hybrid origin... I 4 i 

' Longicom beet!® in Australia,.. 360 

LGrafUhm fheohromm— 

notes^... 846 

relation to citrus knot...,...i.861 

Louisiana Stations,notes,... 695 i 

Loupingdii in sheep, studies. 83 

' liow pressure at Paris, TJ.S,D.A. 719 

Lubber grasshopper, remedies,: N,Mex. 55 ' 

'' Lucem. (te'Alafalfa.) 'I 


Lumber— Page, 

drying, studies, U.S.B.A................ 809 

industry, control................... 744 

industry in Canada... 244 

industry in United States, U.S J).A..... 644 

round-edge, utilization 145 
(See aim Timber and Wood.) 

Lumbering In California, U.S.D.A........... 745 

Lung dlstome, Intermediate host............ 577 

Lupine flakes, preparation and use.......... 307 

Lupines— 

absorption of salt mixtures l)y.. 128 

as poisonous plants, TJ.S.D.A............ 276 

behavior toward ammonium sa!t:s_... 632 

description and agricultural value. 635 

removing bitter flavor —.. 635 

Lychnis, inheritance in. 331 

Lyctus beetles, remedies, U.S.D. A..... 758 

Lygidea mendax-^ 

food plants..,. 356 

notes. 856 

Lygrn-^ 

commmk n. sp,, description. 650 

communis noimcotkmis n.var., descrip¬ 
tion. 550 

inviluSt notes. 457,650 

Lymphangitis in cattle... 82 

Lympliatio sytem, origin and development., 478 

Lysin— 

as a supplement for wheat, corn, and oat 

proteins...... 660 

rOle in nutrition of chicks.... 872 

Macaroni wheat. (See Wheat, durum.) 

Mace, analyses and standards. 466 

Machinery. (See Agricultural machinery.) 
Macfroda^tylus subspinosus. (See Bose chafer.) 
Macrosiplmm granarium, studies, U.S.B.A.. 458 

Macrosporium-- 

lanceolatum, notes..... 34 g 

sydowianumf. notes... 149 

Magdalis prmi (ruficornis), notes,... 863 

Magnesia- 

effect on wheat.. 519 

relation to lime in soils.... 519 

Magnesium- 

carbonate, effect on soil potash, Te,.t..... 625 

effect on chlorophyll forraatloD,......_ 225 

function in plants—__ 39 

hypochlorite in siirgery .379 

in normal urine... asfi 

salts, effect on solubility of phaspliateH.r»26 
salts, toxicity in soil 515 

Magnifier, binocular.......................... 97 

Maguey, standard grades... tyu 

Mahogany and Its substitutes, UJJi. A...... 745 

Maine— 

College, history... 594 

Station, notes.. 0 H 

University, history..... 594 


Maize. (See Com.) 

Malacosoma amerkana. (See Tent cater¬ 


pillar.) 

Maladle du colt, (See Bourine.) 

Malaria- 

prevention ...... 460 

trsnsmWon experiments................ 757 

Mdarial parasites, resisimee to cold......... W 

Malic acid, determtoatloh la urhie, 408 
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Mallopliaga-" Page. 

notes., — .. 652 

of North American mammals. 253 

Matautritioiij tissue alteration, in. 763 

Malon^iguanldln as a precipitant for furfural. 318 
Malt- 

soup extract in infant feeding. 264 

sprouts, analyses, IncI. 268 

sprouts, analyses, Mass. 667 

sprouts, analyses, NJ—.. 167 

Malta fever, treatise. 382 

Maltose— 

acotylatcd derivatives, optical rotatory 

powers... 202 

solutions, turbidity... 808 

MalvacetB, oPs and fiber of.... 803 

Mammals— 

larger North American. 364 

nematode parasites of... 753 

of Great Britain.. 852 

Man- 

animal parasites of... 354 

measurement of surface area... 64 

Manganese— 

and iron, antagonistic action on wheat.,. 731 

dio,xid, fertilizing value. 220 

ollect on pineapples. 638.546 

effect on plants..... 432,520 

salts, effect on ammonlflcation and nitri- 

flcatlon....— 326 

salts, toxicity in soil. 515 

sulphate, fertilizing value, XJ.S.I).A...... 124 

Manganous phosphate, fertilizing value, Wis. 626 

Mango, parasitic, in Groat Britain. 378 

aZw Sheep scab.) 

Mangel— ' ■ 

diseases,notes., 541 

diseases, notes, Cbnn. State.......... — 47 

fly, breeding experiments. 668 

Mangels— 

analyses, Can.... 65 

carbohydrates in...^. 125 

culture experiments, Alaska. 436 

culture experiments, Can. 32 

hirtllizer experiments.6!K>. 735,833 

fertilizer experiments, Mass... 121 

fertilizer experiments, Wash... 425 

varieties... 735 

varieties, U.S.r>.A.'. 133 

Mangoes— , 

culture experiments, P.B .. 340 

germination tests, P.B. 340 

insects affecting.. 457 

Maiigostoon diseases, treatment, P.B. 347 

Mtmioc. (Bee Cassava,) 

Mannite, effect on nitrate formation... 321 

Mansonia, eggs and oviposUion... 552 

Mtinmnia MmeralU n. sp., description... — 552 

Manure- 

analyses, Can,.... 120 

application.. 325 

ash, fertilizing value ..—-. - -. 228 

barnyard. (Bee Barnyard manure.) ’ 

destruction of fly larv© in..... '656 

effect on decomposition of green manure, 

N,J.,. 817 

effect on nitrifleation in soils, 'CM.. ,118 


Manure—Continued. Pago, 

effect on nitrogen content of soils... 21S 

effect on salts and nitrates in soils, 

XT.S.D.A. 816 

fermentation. 23 

fertilizing value. 228 

fertilizing value, Iowa.. 623 

I fertilizing value, Ohio.... ■ 830 

I fertilizing value, Wash... 425 

I gain of nitrogen in. 2J 7 

; liquid, fertilizing value... 529 

top-dressing v. plowing under for wheat, 

Mich. 735 

use.119,323 

(See also Cow, Horse, etc.) 

Manurial requirements of soils. (See Soils.) 

Manuring, treatise... 114 

Maple, Norway, anthracnose of, Conn. State. 47 

Marasmius sacclmri, notes... 541,846 

March fly, notes. 652 

Margaropus annulatm. (See Cattle ticks.) 

Market— 

gardening, treatise. 639 

municipal, in Newt:on, Massachusetts.... 289 

Markets— 

bibliography. 762 

in Boston.. 593,762 

inspection... 663 

public, sanitary control... 562 

Marl- 

analyses, Can..... 27 

fertilizing value, Mass... 122 

Marls, analyses... 821 

Marsonia msm, notes.... 851 

Maryland— 

College, notes.... 98,296 

Station, notes. 295 

Massachusetts— 

College, notes... 98,295,695,796 

Station, notes... 98,295,695 

Station, report.......... 195 

Matthida, inheritance of doublenoss.. 826 

Meadow fescue, composition and digesti¬ 
bility.........' 469 

Meadows, fertilizer experiments... 529 

also Grass.) 

Meals, planning. 762 

Heal y bugs, rearing. 253 

Meat- 

curing......114 

* curing, Wash... 498 

diseased, in rolation to sale warranty.... 662 

effect on intestinal fl ora.. 665 

feeding, effect on excretion of croatinin... 264 

' inspection in United States,.. 477 

marketing in United States, U.S.D.A.,.. 164 

meal, analyses, Ind... 26$ 

meal, analyses, Mich... 765 

meal, analyses, Tex.. 765 

preservation on the farm... ■. 717 

products, preservation... 463 

samples for bacteriological examination. 574 

'» scrap, analyses, Ind... 268 

scrap, analyses, By... 268 

scrap, analyses, Mass.. 667 

scrap, analyses, Mieh... 765 

' scrap,analyses,N.I.' X67 
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scrap, analyses, Tex... 765 

selection_-..... 702 

supply, bibliography.-. 762 


Mechanical colleges. (Sec Agricihtiirul col¬ 
leges.) 

Meclumics— 

agricultural. (See Agricultural mo- 
clianics.) 


household, treatise.-.. — 801 

, Media, synthcRc, studies... 524 

jlf€dica <70 falmta, studies, U.S.B.A. 334 

Melanpma Ugelowii on Larix.... 651 

Molaiupsoracere, monograph. 647 

Melanconis modonki ( M, pcrniciom)^ notes... 752 

Melmicomum--^ 

hamhusx n.sp., description. 251 

ii.sp. on tomatoes. 40 

smclavif notes... 648,846 

sp, on tomatoes. 740 

Melawplus— 

atlaniSj studies, N.Y.Cornell... 153 

spp., remedies, N.Mex. 55 

Melanops, life histories. 246 

Mdamspora (i$pamgi n, sp, description. 748 

Mdamdoma meUiwmf notes, Me —... 460 

Mdiktm parvifiora, description... 639 

Melon aphis, relation to cucumber mosaic dis¬ 
ease..,.... —.. 350 

Melons— 

culture in southern France.. 138 

localization of acids and sugars in........ 110 

Membracidae of Philippines... 755 

Keningo-encephalomyolitis in fowls.. 782 

Menus for negro farmers, Ala., Tuskegee. 562 

Mcrmrialis annua, inheritan ce of sex-ratios in. 522 
Mmmbfianthemum gunceum, ash analyses.. 429 

Metabolism- 

abnormal, in infants... 865 

experiments, analytical error in. KM 

experiments with man. 76:1 

Metal Rumes, preservatives for... 585 

Meteorological observations— 

Alaslm. 418,436 

Can. 07 

Mont... 208 

NJ. 811 

U.S.D.A. 10,207,4X0,615,718,719 

at Berkeley, Califomia... 616 

in Michigan. 710 

in Oxford, England^. 208 

inSweden....... —. 208 

(See aUo Climate, Rain, Weather, dc,) 
Meteorology- 

agricultural, in Canada.. 510 

, , agricultural, irr United States, U.S,D.A. 616 

agricultural, problems in.. 207 

agricultural, theories of statistics and cor¬ 
relation in, U.S. D. A,... 410 

in Argentina.,....,... 510 

use in European war..,,. 509 

Mekoms dimidtatm, notes, IT.8.D.A.. 156 

Methyl alcohd,' determination in presence of 

ethyl alcohol..... 806 

MeMcsystem for aeronautics, U.S.D,A_ _ 718 

Metritis, bovine, etiology.. 279 

; Mice, white, analyses at different stages of ^ 
growth..... ■ 663 


Michigan— Page. 

College, notes. ...196.499,095 

Station, report.. 795 

Miciurat.ii, composition... 674 

Mkrodontomerm fumipcnnk n.sp., descrip¬ 
tion. 556 

Microgasfer sp., notes, II.S.T). A............. 655 

M icrolopldoptcra, new, descriptions... —... 25'1 

Micr oorgamsm s— 

of air and food, ciToct on nutri tioii... 662 

rdlo in sUago fermentation, U.S.D.A._ 802 

(See also Bacteria.) 

Milk- 

addition of limewater to. 559 

alcohol test. 807 

analyses. 614 

antinourltic substances in... 665 

as a cheap food. 862 

as aSected by plane of nutrition of cow, 

Mo. 669 

bacteria, counting. 476 

bacteria, nousporc-forming.. 474 

bacteriological analysis.. 273,775,876 

bacteriological analysis, methods. 573,674 

boiled, m infant feeding.. 264 

bottled, cooling. 573 

certified, production.. 572 

clarifiers, studies. 274 

classimeter, description. 876 

coagulation.. 610 

commissions, medical, in United States 

and 'Canada....... 572' 

condensed, for infants, Vt. 558 

condensed, in B ermuda.. 275 

cooling on the farm. 573 

cost of production. 271,376 

cost of production, NJ. 872 

cost of production, U.S.D.A. 873 

cost of production, Wash. 473 

creaming ability, Iowa. 76 

creaming as aifectod by lieating. 674 

curd, determination of elasticity.. 610 

destruction of citric acid in. 415 

determination of freshness. 475,507 

digestion, V t... 559 

effect on intestinal flora...... 664,665 

evaporated, for Infants, Vt... 558 

fat and lard, comparative value for 

growth..... I6(l 

fat as aficcted by })kvne of niiiriilon of 

cow, Mo. 669 

fat, changes in during storage, I nd........ 77.3 

fat, determination in margarln.. 71.7 

fat,digestibility, U.S.D.A..../ S6I, 

M, variations in.... 571 

■ (See also Mi.) 

fermented products, composition........ 674 

f|ow, factors affecting, Mo... 670 

for infants, Vt. 558 

goat’s, cost of production, Cal........... 173 

grading...... 176,274,87-1 

grading in small cities, ................. 474 

heated, dietetics.. 877 

homogenization...... 275 

homogenized, for infants, 'Vt............. 55B 

hot-bottled, cooling by forced air, U.B. 

B.A...,,.,. 174 

houses, construction.,. .. 390 
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houses, construction, Tex... 

inspectors, appoiiitinent and compensa¬ 
tion...... 714 

ludging, hiological method.475,507 

laheliiig. 170 

lactic formoTitation tost... 470 

market, contests, Iowa. 375 

inark(3t, contests, Mich... 774 

market, bigli bacterial cenmts. 274 

nwfhodvS of examination. 571 

neutralization precipitate... 209 

pasteurization. 474,074 

pasteurization, compulsory. 075 

pasteurization, handbook... 274 

XJasteurization in bottles, CJ.S.D.A_... 174 

pasteurized and raw, multiplication of 

bacteria in. 475 

pasteurized, microscopic test. 574 

payment for at factories, Wis. 876 

phosphatids in.-. 862 

plants, sanitary surveys, Mich........... 774 

production cost accounts, treatise —... 271 

production, proteins lor..... — 174,671 

products, xaipottos for sampling... 805 

protein, digestibility as affected by 

reimin. 559, 

protein-free, studies.'. 8C5 

raw, bactericidal effect.. 475 

records registering in Argentina. 673 

regulations in the United. States. 774,874 

relation to bovine infectious abortion..,. 480 

relation to Malta fever. 382 

relation to scurvy in guinea pigs. 363 

sanitary, production. 572,573 

secretion, physiology. 573 

sheep’s, factors affecting composition.... 273 

sheep's, studies, tr.S.B.A.. 669 

skimmed. Skimmdk.) 

standards, report on. 874 

substitutes for calves.. 667,571 

substitutes for calves, Ind... 565 

supply, control... 375 

sih>ply, improvement.... 474 

sup|)ly of Bombay.. 573 

supply of New York City....... 474,572 

supply of Now York State... 572 

supply of Baris.. 273,572 

supply, sanitary control, Mich..'. 774 

testing, Iowa....... 674 

tcjsts, pipette for......... 805 

tubercle bacilli in.... 278 

use in the diet, Ohio. 763 

veins, significance of. 673 

watered, detection.571,897 

yields, determination.... 673 

Milking- 

machines as a fiactor in dairy farming, 

U.S.I).A. 272 

machines, bacterial contamination of 

milk by—.. 177 

machines, tests. 673,774 

machines,tests, Can..75 
methods... 375 

MUlet- 

culture experiments, Can. 32 

culture experiments, Ohio.. 829 
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Millet—Continued. Page, 

culture experiiiicuts, IT.vS.P. A. 133 

culture under dry farming............... 529 

fertilizer experiments, Hawaii........... 427 

fertilizer experiments, Wls.............. 626 

seed, inspection in Maryland, Md„...' 442 

transpiration in, U .8.1).A............... 226 

varieties... 529 

van eties, Nev.. *......... 36 

varieties, U.B.TD.A. 133 

Mlllinory teaching in high schools... 5t)5 

Milo maize- 

chop, analyses, Tex... 765 

dwarf, digestibility, U'.S.H.A. 661 

meal, analyses, Tex. 765 

meal, digestibility, N.Mex... 470 

weigl'it ratios, Kans... 131 

Milwaukee County School of Agriculture and 

Domestic Ueonoiny, siirvey. 792 

Mimotitc, artificial, preparation... 412 

Mmeola vaccimL {See CranlxTry fruit- 
worm.) 

Mineral aggregates, speciffc grav ity.... 683 

Minneapolis, Minn., as an agricultural and 

financial center. 404 

Mhmosota— 

S tation, no!:es.. 695 

University, notes...._ 98,196,500, 695,797 

Mirahil k jaUpij abscission in. 225 

Missouri— 

Station, notes.... 98,509 

University, notes. 98, 599,695 

Mistletoes, South African, trad their host.s... 548 

Moisture. (See Water.) 

Molasses- 

analyses, Can..... 65 

asasource of alcohol... 508 

beet pulp. (See Beet pulp.) 

black-strap, for pigs, Miss. .. 472 

Mold fungi, nitrogen nutrition....'. 527 

Mola cricket— 

European, notes, N J. a54 

notes. 355 

Moles, trapping, Wash... 390 

Molybdic add, recovery of..... 895 

Momrthmpalpm buxif notes................. 551 

Momrthnm mU) notes, U.SJ>.A.. ' 258 

Mongos, liming oxporimonta................. 229 

Manilla'^ 

dttcrm,notes..... ■ 761 

fructigenttf notes...._640,750 

. sitopdla^ ammonia production by.. 221 

■Mc'/ilhojwis e^derhoUU and EUrndmia Boiani, 

identity.. 145 

Mbmlem Midom^ parthencKwpy in. 331 

Montana— 

College, notes...... ......... 899 

Station, notes. -. 99 

Station, report. ......... 204 

Moor soils, {See Soils, moor.) 

Moose, protection in Alaska, Alaska.. 791 

Mora Kivc <•, profile survey__........ 683 

Mortars as affected by lime___....._ 286 

Mosquitoes— 

as affected by salinity of sea water*...... 255 

collecting device for . 256 

control,.. 856,868 
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Mos<iTiitoes—Contmued. 

control Ib New Y ork .. — 8^ 

destruction witli cyanid gas. 450 

notes...*. ^^2 

of San Biogo, California.. 552 

remedies... ..... 853 

yellow fever, early name. 652 

Moss, reindeer, culture experiments. 3C9 

Mosses on trees in Denmark. 826 

Moths. (See Depidoptera.) 

Motor- 

plows. (See Plows.) 

truck loads for highway bridges.. 489 

trucks, tractive resistance on roads. 490 

Mountains, relation to conservation of snow, 

Nev... 17 

Muck- 

analyses, Can. 27 

fertiiiiimg value, Del. 616 

soils. (See Soils, muck.) 

JHheor— 

Tusp., studies.'.,.. - - - 734 

plumheus, ammonia productionhy ....... 221 

Mud, 'river and tidal, analyses. 27 

•Mulberry diseases, studies... 751 

Mules— 

fertility. 372 

raising in the South, Miss. 70 

MuUkeps gaigeri n..sp., description... 354 


MknS^ntia ’hisirionka. (See Harlequin cab¬ 
bage-bug. 

Muriate of potash. (See Potassium chlorid.) 
Mmcmdomestica, (See Housefly.) 


Musd, carbohydrates of .. 609 

(Mmeim) Pmseromyia Mmehseta, notes... 359 

Muscoidea of Australia. 554 

Muscovite as a source of potash.. - 728 

Muscular* work, effect on metabolism—.... 763 

Mushroom- 

pests and their control, U.S.D. A. 853 

spring-tail, remedies, N J .'.... 854 

Muskmelon seed, distribution of nitrogen in, 

Ky . 269 

Muskmelons, western, marketing, IT.S.D.A.. 138 
Must- 

analyses. 801 

making investigations. 801 

Mustard— 

’ beetle attacking water cress. 658 

effect on companion crop of oats. 438 

ferhlizor experiments. 134 

.Indian, studies.. 228 

oh, action on grape must fermentation,,. 801 

„ oil, examination.. 319 

wild, eradication... 230,535,639 

Mycetobia, notes.'. 255 

Myeorrhiiae of trees, review of investigations. 527 ' 

Mgmphserella— 

Srossstecote, notes, Mass... 145 

grossularmt perfect stage of Septoria ribis. ^ 246 

pfnoto, notes.... 249 

Mymnia eetdellaris^ notes.. 657 ■ 

Myiasis, cutaneous, in man. 359 I 

3fgiQpMsia spp., notes.... 256 ■ 

Myopa, synopsis...__ • 255 

Myrobalaas as a tanning material.... * 509 


Pago. 

Nails, holding powder....... 682 

Napier fodder, composition and culture...... 230 

Narcissus bulbs, nemat.odes affecting........ 752 

Narcotics, effect on germination of aoeds..... 29 

Nasturtiums, breeding e.xpcriments, N J.... 838 

National— 

Confcreirce on Rural Education. 70S 

Congress of Horticulture... 100 

Drainage Congress,. 18t» 

Formulary... 378 

Nature study in graded schools..... 305 

Nebraska— 

Station, notes.. 99,500,695,797 

University,notes..... 99,5tX),797 

Nectandm rodisei, notes. 745 

Neciria cinnabafina, studios.. .. 751 

Negroes, land ownership in Virginia.. 392 

Nematodes— 

giant, in liver of a dog. 681 

in butterfish in relation to sale warranty, 602 

injmious to narcissus bulbs. 752 

injurious to plants. 150 

injurious to plants, Comi. State,.. 52 

inkirious to vegetables.... 349 

of ruminants, transmissible to man___ 577 

parasitic in mammals... 753 

NeobeSkia aqwtim as affected by environ¬ 
ment. 623 

J^eobortes ameenus, notes. 651 

Neomtolaems--^ 

IMi n.sp., description... 556 

syrpUdis n.sp., description.. 550 

Mocosmospora vasinfecta'-^ 

on potato and adzuki bean...... 450 

pfci, studies. 749 

Neoderostenus, occurrence in North Amer¬ 
ica . 556 

NeofabrmmalicoTticiy temperature relations, 

U.S.D. A. 049 

Ncopeckia coulieri, spore, variation in... 651 

Nepeim bemmlafmeifemorUf notes, IT.S.D.A. 056 

Nephrolepis, variation in... 434 

. Nemoccue n.g. and n.sp., description.. 65i 

Neumolptis mbUuHf notes. 456 

Neuropteroid insects of Pliiilli)pines.......... 656 

Nevada— 

Station, notes.... 695 

Station, report;.. 97 

University, notes...... 3116,695 

New Hamp.shlre— 

College,notes........ 99,205 

Station, notes,....... 99 

Now Jersey- 

College, notes.. .. 599,095,797 

State University, notes.695 

Stations, notes.. 196,599,797 

Stations, report................. 8118 

New Mexico— 

College and Station, notes.09,696, B90 

State Engineer, report................... 2S4 

New York State- 

Engineer and Surveyor, report183,284 
^ Veterinary College, report675,676 

Nicotiana— 

■ hereditary reaction systems. 521 

■inheritance in...629 
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Nkotmm ufecoswm, mosaic disease of, 

U.S.D.A...,.*. 451 

Nicotin— 

insecticidal value, IJ.S.B.A. 152 

sulphole sprays, w(itting power and e0i- 

ciency, IT.S.D.A. 455 

Niter spots in western soils, origin. 423 

Nitrate-- 

formation in acid soils. 22 


Norwegian. (See Calcium nitrate.) 
of lime, (See Galeiuni nitrate.) 
of soda. (See Sodium nitrate.) 
Nitrates— 


absorption by legumes... 329 j 

in orcb ard soils, N. H . 724 j 

in soils as affected by soil moisture and I 

manure, XJ.S.B.A. 81G 

leaebing in soils in winter . 119 

movoinent in soils, Cal, . 118 

Nitric nitrogen- 

determination. 504 

in country rock... 423 

Nitrification— 

as affected by soil moisture,... 513 

factors affecting. 321 

in sandy loam soils. 321 

in semiaiid soils, U.S.B.A. 422 

in soils, Cal........ 118 

in soils, N.Y.Comell. 724 

in soils, nature. 513 

Nitrites, determination. 203 

Nitrocultures, preparation and use. 827 

Nitrogen- 

absorption and leaching in soils. 219 

action on musts and wine..... 801 

atmospheric, fixation by electricity. 122 

availahili ty in fertihaers.. 818 

compounds, synthesis by plants. 631 

determination..... 14,316 

determination in algm. ,202 

determination in calcium, cyanazmd. 426 

determination in soils.. 711 

determination, KJeldahl apparatus...... 14 

fixation as affected by soil moisture. 513 

fixation by told... 632 

fixation, factors affecting.. 321 

In coagulum and serum of He vea latex -. 710 
increase in fermenting manures.... —,. 217 

lime, (See Calcium oyanamid.) 

nonproteto, determination in blood.__ 316 

nonprotclii, of feeding stuffs... 205 ,! 

nutrition of mold fungi. 527 : 

sources in United States...... 122 ' 

Nitrogenous fertilizers— 

ay liability, determination... 726 

comparison, Mass... 121 

comparison, N. J. -.. 818 

comparison, Wis...,. 626 

for arid soils... 726 

for oranges, TJ.S.D.A-.. 642 

North Carolina— , 

College, notes. .....'. 99,295,500,696 

credit union.. —.. '289 

Station, notes _____.... 295,500,696 

North Da'kota'— 

College, notes...... '899 

Station, report.. 498 
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Page. 

Msemn— 

apis, notes.... 25S 

apis, notes, Nov . 53 

pulicis n. sp,, notes.. —... 257 

Nrnnularia in Indiana ..... 512 

Nupserha sp, affecting soy Ixsans.. 157 

Nursery- 

experiments, error in, Mich... 735 

stock diseases, treatment, N. Y.ComoIl.. 750 

Nut industry in America... 445 

Nutrient solutions— 

automatic renewal. 433 

comparative studies. 224 

effect on plant growth. 630,631,731 

effect on secretion of diastase by PenkiU 

Hum camemhertii . 328 

physiological balance in.212,328 

repeated growing of plants in.. 631 

Nutrition— 

animal. (See Animal nutrition.) 
in relation to microorganisms of air and 

food... 502 

investigations of Carnegie Institu tion. 763 

laboratory manual.... 396 

lectures on. 865 

plant. (See Plant nutrition.) 

(See also Digestion, Metabolism, de,) 
Nutritional deficiency diseases, review and 

bibliography.. 363,663 

Nuts, edible and oil-producing, in West 

Africa. 011 

Nysius ericx (angustaius), remedies, U.S.D.A 154 
Oak— 

Moreh, notes.. 243 

unit stresses for... 91 

Oaks- 

bitter, notes....... 540 

Irish, composition and mineral constit¬ 
uents...... 801 

with persistent foliage, leaf structum. 330 

Oat- 

aphis, remedies, Wis... 867 

diet, effect on guinea pigs... 364 

fodder, analyses, Can.. 65 

hay, injurious effect on horses. 280,580 

hulls, analyses, N J... 167 

middlings, analyses, Ind.... 208 

middlings, analyses, Mich —.. 705 

mildew, notes... 541 

proteins, supplements for. 500 

smut in Indiana... 542 

smut, treatment... 449 

sprouter, description. Wash....' 75 

straw, analyses, Can—... 05 

straw a. alfMfa hay for steers, Can«209 
Oats— 

analyses, Can,. '65 

as affected by companion crop of mustard 438 

breeding experiments.. 336,834 

crushed, analyses, Yex..... 766 

crushedi;. whole, for work horses, Wis... 866 

culture,Vt,.... '530' 

culture experiments, Alaska.. 436 

culture experiments. Can.......' 32 

culture experiments, U.S.D.A.33,132,830 
culture, on,,Wisconsin drift soil, Iowa..... 623 
culture under dry farming... - *. 529 
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Oats—Continued. Page. 

culture under dry farmiiigj Utah. I>2S 

distribution of nitrogen in, Ky.. 2G9 

fall-sow, in Maryland and vicinity, 

U.S.D,A. 73G 

fertilizer experiments.23,134,217,42R, 520 

fertilizer experiments, Ala. College. 212 

fertilizer experiments, Wis... G26 

germination as affected by deptli of phmt- 

ing... 437 

growth as affected by alkali, Utah. 113 

hull content, determination.... 231 

hulled, seed value. 439 

inheritance of glume characters in. 834 

liming experiments. Can. 27 

lodging, control, Wis., 827 

nomatodo infection. 150 

northern grown seed, Ill. 534 

pollination. 527 

ratio of grain t o straw.. — 218 

rotation experiments, Ohio. 829 

seeding experiments, U.S.D.A. 33,34,134 

sprouted, for hens, Wash. 75 

thrashing in vailety tests. 534 

Imrictics... 336,529,735 

varieties, Alaska. 435,437 

varieties, Can. , 32 

varieties, HI. 634 

varieties, Nev..._ 36 

varieties, Ohio.. 829 

varieties, IT.S.B.A.. 33,34,132,133, m 

varieties, Wis. 828 

varieties, classification, N. Y. State.. 833 

Ocfjvium basilicum, oil of.... — 803 

(EdocepMlum {Botryth) anthopMlum n.sp., 

description. 748 

CEnothera, mutation in. 222 

Ohio- 

Engineering Society, report. 3S4 

State University, notes. 99,500, S99 

Station, notes... 196,696 

Station, report.... 195 

OBium sp.— 

on carnations... 547 

on PhotiniO' mrulaia . 546 

Oil- 

determination in foliage... 710 

seeds from American palms. 803 

Oils— 

essential, cheunstry of.. 12 

essential, of Australian Myrtacojo. 710 

ethereal, of Eussia,..,... 803 

hydxogenation... :. 414 

: inspection in Iowa.'.. 762 

methods of analysis. 205 

ofMfllvacem..... 803 

physical and chemical constants. 602 

plant, of Eussia.. 802 

storage changes in.......... 502 

Oklahoma College and Station, notes....._ 797 

Okra- 

breeding experiments, NJ. 839 

culturein Porto Eico, P.E..,... $41 

Oleander bacteriosis, notes... 453 

Oleomargarine, detection of pigmentsin. ■ 16 

Oli§osita mp^agm n.sp., desthiption.. 259 


Olivo— Page. 

oil, digestibility, IT.S.D.A... 860 

pomace, utilizal ion... 809 

soot y mol d, romodios — ... 754 

OlivGs- 

fertiUzers for. 538 

i mraat are, hibciing, Ca!......... 139 

varietal standardization.. 537 

Onchocerciasis in cattle. 883 

Onion— 

Fusarium rot, notes, Conn. State. 47 

maggot, imported, notes, Can. 657 

seed, vitality, Conn, State... 39 

smut, notes....... 349 

Onions— 

cost of growing and marketing, Mass,..... 192 

culture, Ind...... 640 

culture in Antigua. 735 

culture in Connecticut Valley, Mass. 840 

fertilizer experiments, U.SD.A. 137 

food value, U.S.D.A. 863 

insects ailecting. 152 

varieties, Mont. 237 

varieties, U.S.D.A. 137 

Ooctoms qmilrkarinatm n.sp., description ... 259 

Oocneyrtus — 

clisocampx, notes. 556 

pydllsz n.sp., description. 656 

Oospora scabies. (See Potato scab.) 

Ophijrakucostoma, ‘‘criticalpoint for,256 

Opium, production In Spain.. 743 

Orange— 

mottle-leaf, prevention, U.S.B.A... 841 

oil, manufacture. 267 

oil,production, U.S.D.A. 416 

Oranges— 

culture. 538 

factors airecting maturity, Cal........... 139 

fertilizer experiments, U.S.D.A.642,841 

irrigation e.xperiments, U.S.D.A___ 841 

maturity and wholesomeness... 661 

navel, analyses, U.B.D.A. 743 

navel, bud variations in. 141 

navel, culture in Brazil.. 241 

navel, history and culture, U.S. D.A.... 743 

navel, pruning... 141 

spraying, cost data... 55 

Orchard- 

bark beet.lcH, notes, U.S. D.A... 268 

diseases in Turkestan.. 647 

ermine mothvS, notes, N.Y, State ........ 649 

grass, composition and digestllnlIty...... 4f® 

I grass, cuitore experiments, Can.. 32 

1 grass seed, examination, Md. 442 

lands, drainage... asS 

pinhole borons, notes, U.S.D.A.......... 258 

soils, nitrates in, N.H. 724 

Orchards— 

apple. (See Apple orchards.) 

cost of bringdng into bearing............. 140 

culture experiments, N.H... 724 

culture r, grass mulch, Ohio... 41 

fertilizer experiments... 237 

fertilizer experiments, Ohio.........._ 40 

frost injuries to, Nev.... 40 

management, U.S.D.A -....96,841 
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Orcliards—CoEtiimed. Page. 

management, Wis... 341 

rejuvenation, Oliio... 40 

renovation and operation, Ind... 040 

spraying...■. 535 

straw molch in. 297 

Orcliids, inseets affecting. 555 

Oregon College, notes... 99,196,696 

Organic- 

matter, loss in green manuring, Ohio..... 324 

matter, rOlo in soils. 197 

matter, vegetable, humification. 115 

products, utilization by plant;s. 225 

Organisms, living, isolation.... 275 

Ormyrus n.sp., description. 557 

Ornamental plants, shrubs, or trees, (See 
Idants, Shrubs, and Trees.) 

Ornithology, British, bibliography.. 251 

Orobanche spp, on tobacco. 449 

Orthociaso as a source of potash. 728 

Orthoptera in vicinity of Lafayette, Indiana 252 

Orthopteroid insects of Philippines. 355 

Orthotylus of N orth America, monograph — 253 

Ortsand, formation.. 813 

Ortstein, formation... 813 

Oryza manUemiSj description. 631 

Osage oranges for dairy cows... 374 

Oscillaria prolifica, composition. 201 

Osteomalacia, summary and digest; of data... 161 

Osteoporosis in horses. 780 

Otiorrliynchus— 

ovatuSf studies, Mass.:. 156 

mkaim, notes. 859 

Ox- 

muscle, autolysis in, IT.S.B.A. 109 

saliva, diastase in. 82 

warble larvas extract, effect on cattle.... 478 

Oxidase- 

action, mechanism... 609 

reactions, studies. 503 

reagents, color changes in... 224 

relation to catalase in plant tissue. 610 

Oxidases— 

rdle in plant respiration.. . 329 

studies.-..,. 224 

Oxidation potential, measurement,.. 224 

Oxycholesterol, color reaction for. -.... 112 

Oxygen— 

and carbon' dloxid, effect on nitrogen 
transformation in soils, N.Y.CornoU... 724 

effect on germination of aged seeds,___ 29 

Oxythrips, synopsis.. 650 

Oyster-shell scale, remedies... 857 

Oyster shells— 

analyses...........— 821 

ground, mixing with add phosphate. 325 

Oysters— 

destruction by crabs, N J................ 863 

examination*Me—.., 159 

floating or swelling, N.J.. 861 

' green, copper content, N J... 861 

propagation, N.J. 871 

, soUdity,N.J.... 861 

FachymUTon mucronatum n.sp., description. 556 

Paddy. (S«<sKic©,) 


Paints— Pago. 

for highway bridges, tests..384,587 

inspection in Iowa.... 762 

Palm- 

kernel cake, diger*tlbUity... 764 

oils, composition.... 803 

Pancreas, fimction of... 562 

Panga ’ ’ fruits m a tanning material.. 569 

Panicum sanguinaU^ root system........_ 4:'-8 

Pajittver rnmniferumj alkaloids, latex, and oxi¬ 
dases in. 137 

Papaveracom, oils and alkaloids of*. 028 

Papaws, specimens in United States. 445 

Papaya fl owers, v ariatlon in... 211 

Papayas, cultine and use. 241 

Paper— 

milUng, Ives tint photometer in... 207 

wet, determination of strength. 500 

PappopJiorum scabrum, analyses. 334 

Para rubber. (SeeKubber.) 

Paracalocoris, nearctic species.. 054 

Paracasein, digestibility as affected by ren- 

nin. ,659 

Pamplielinus speciosissimns, studies. 258 

Parasa latisiriga, notes.*.. 654 

Parasites. (See Animal parasites, etc,) 

Parcel post- 

marketing apples by, Ohio. 742 

marketing farm produce by. 91 

Fardianlomella ibseni, notes, U.S.P.A. 155 

Parenchyma wood, formation after winter 

injury... 431 

Paris green, methods of analysis... 716 

Parks, treatise... 743 

Parsnip mildew, notes... 541 

Parsnips, food value, U*S.I).A.*« 863 

Parthenocarpy, notes...* 331 

Paspalum diMatum, root system.. 438 

Passeromyia hetmchxta, notes... 359 

Pastures— 

fertilizer experiments.. 425,736,740 

fertilizer experiments, Ohio......_...» 829 

in Manitoba and Saskatchewan.. 437 

in southeastern Ohio, Ohio.. 34 

irrigated, grasses for, U.S.B.A.... 132 

irrigated, value, U.S.I). A. .. 173 

PateUim fragarim n.sp., description......... 452 

Pathology, special, guide. 378 

Patrogenesis in plant hybrids... 28 

Patrons of Husbandry, history.. 688 

Pavements— 

brick, monolithic constraction. 384 

concrete, design. 890 

construction, treatise. 285 

macadam and concrete.... 188 

monolithic, in Vermilion County, Illinois 188 
Pea- 

bran , analyses, Mich... 765 

■cannery refuse, feeding value. 167 

collar disease, studies,..*. ' 749 

weevil, studies, N.I.. *.. . 855 

Peach- 

borer, lesser, notes, N.Y.Stato ... 649 

borer, remedies, N J— .■,. ■ 855 

borer, 'Studies, N J... ^7 
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Feacli-—Oostlnued. Fap. 

TbiidSy wintorHUing, Ohio... 

disease^ little, studies, N J... 849 

diseases, notes.141,750 

leaf and twig curl, notes. ^47 

leaf curl, notes...- - * - 847 

leaf weevil, notes, N.Y.State. 549 

mildew, notes. 541 

orchards, winter heating, Ohio. 795 

powdery mildew, treatment. 350 

scab in Netherlands. 549 

scab, studies, U.S.D.A. 545 

scale, West Indian, remedies.,. 355 

tree barl!: beetle, notes, U.S.'D.A. 258 

tree trunks, introduction of solutions into. 740 

yellows, studies, N,.T. 849 

PeaciieS”- 

abnormalities, N. J... 837 

breeding experiments, N.J. 837 

cost of growing, Del. 42 

crossbreeding experiments... 742 

crown gall resistance in. 352 

culture experiments, N J. 837 

culture in Ontario... 140 

Elberta, bud sport, NJ.. 837 

insects affecting. 141 

localization of acids and sugars in.. UO 

new insect enemy of, TJ. S.I).A.. 358 

plant food removed by, Ark.. * 39 

pruning at time of planting, N. J—, — 41 

sulphur paste as a spray for.... —. 351 

: varieties, N. J...,. '837 

Peanut- 

cake, anal 3 i^es....-. 572 

cake, ©ISect on composition of butter. 875 

leaf curl, notes .. 847 

meal, analyses, Can. 65 

meal, analyses, Mass. 667 

meal, analyses, N J. 167 

meal, analyses, Tex. 765 

mosaic disease, transmission. 544 

oil, detection... 414 

oil, digestibility, U.S.D.A.. 860 

Peaiutts— ' 

culture experiments.. 830 

culture in Philippines. 231 

distribution of nitrogen in, Ky. 269 

varieties... 231 

Pear- 

aphis, false, remedies, N.J. 856 

blight beetle, notes, '1[J.S,D.A. 258 

blight, notes.... 849 

'. ■ blight, studins,.....■. 351 

brown blotch, studies. 149 

leafworm, stud'ies, U.S.D.A... 200 

Phytophthora rot. 649 

psylla, notes...... 856 

; psylfa, notes, NJ....'. 854 

psyiia, relation to firo' blight. 351, 

psylla, remedies, N J.. 855 

scab, notes,. 541 

scab, treatment Cal. 545 

thrips, notes. 856 

tree borer sinuate, notes... 856 

tree trunks, introduction of solutions into. 740 
Pearline as an insecticide, Ind____ -.. 753 


Pears— Pago. 

Bartlett, ripening.... 636 

blight-resisting stocks.. —..... 61,641 

breeding...... 444 

breeding, Md..... 444 

butter, pai*thono(?arpy in.. 331 

crossbreeding exporiment.s,.. 742 

identiilcation and classification.......... 641 

internal structure, Oreg.. 41 

of North America... 7-:! 2 

ripening in relation to humidity... 74i 

Peas— 

culture experiments, Can. 32 

culture in Antigua. 735 

culture under dry farming. 5^ 

culture under dry farming, U tah.... — 528 

description and agricultural value. 635 

device for sorting... 636 

field, utilization of sugar by. 125 

field, varieties, Nev. 36 

germination as affoctod by depth of plant¬ 
ing... 437 

inheritance from dillereut parts. 27 

liming experiments, Can.. 27 

limitation vStudies, N.J. 839 

root growth at various temperatures. 28 

selection experiments, Mich. 735 

varieties... 735 

varieties, Can... 32 

Peat- 

analyses, Can... 27 

baeterized and heated, comparison...... 219 

bacterized, fertilizing value.219, fd 7,726 

industry in Canada... 322 

industry in United States. 62’4 

lands or soils. (See Soils, peat.) 

Pecans— 

budding and grafting... 743 

culture. Cal....... . 139 

culture in Texas. 743 

distribution of nitrogen in, Ky.......... 269 

self-sterility in, Ga...... — 344 

Pecos Ttiver, profile survey. 683 

Pectin, determination in sugar residues,. 416 

Fegomija-- 

brmsicie, (See Cabbage maggot.) 
cepclmum. (See On ion n laggot.) 

hyascuami, notes... 67 

spp., breedli’ig experiments.. 058 

Pellagra — 

colloidal silica theory... 763 

exporirnontui, in dog.s.. 764 

relation to diet.. —............_ 763 

review of in vestigations.... 161,363 

studies... 464,466 

transmisslbility. -....... 

transmission experiments... 7f>4 

treatise.,,... 763 

Femphigtis 

notes... 66 

remedies, U.S.D.A........... ;I54 

Feakillium— 

mmembeHiif secretion of diastase by. 328 

expamum^ temperature relations, U.g. 

D.A*... 649 

glamum, dxation of nitrogen by, 632 

sp., ammonia production by,,... 221 
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ciUare, awalysos... 334 

ptirpufeum^ eornposltioii and culture.... 230 

Feimsyh'ania— 

College, notes... 100,197,500,696 

Institute of Animal Nutrition, notes. 100 

Station, notes... 100,197 

Ilnilosaas, dotermination..-. 807 

reiUoses, clostriietion in aleoliolic fermenta- 

lion. 609 

repper-— 

antliracnose, notes..... *. 449 

breeding experiments, N J. 838 

fruit rot, notes... 48 

mosaic disease, notes, U.S.D.A.. — 451 

tree caterpillar, notes. 654 

wilt, notes. 449 

Peppermint oil, factors affocting composi¬ 
tion, U.S.B, A. 344 

I’epsin— 

as affected by organic acids. 763 

protein cleavage by. 108 

Peptids, effect on cobra venom hemolysis..., 276 

Perfume plants, treatise. 142 

i*isrid«5!rwiwn— 

ackolum on Finus resinosa. .... — 454 

hahameumf occiirroneo in Washington... 651 

harlcnessii and Crmartium qjiercuum, as¬ 
sociation. 454,746 

stmbif notes, Can. 454 

Perilampus chri/sopss Isevkepkilus n.var., 

description. 556 

Periodids, organic, studies. 313 

Pefoywphsmopara cuhensis, studies. 249 

Petomspom'^ 

arhoremm, mtm . 449 

polygoni on buckwheat... 646 

sp, on clovos,...'. 348 

Peroxidases, plant, mode of action. 609 

Persimmons— 

Japanese, culture in California. 141 

navel, notes. 536 

PeMalozzia — 

palmamm, notes...... —.. 347 

sp. on 1 lovoa and Kentia.. — 348 

spp. on cacao..-.. 347 

Petunia mosaic disease, studies... ,617 

Petunias, iniierlLaneo of doubleness.. 826 

PhacMhm mfeMam on western exmitors. 752 

PImbn mhUariw, notes... 658 

Phmodkem partifimipmnU n.sp., descrip¬ 
tion. 260 

Pharmacopoeia of United States... —.. 378 

PhmeoluS'-- 

lumtm, culture experiments -.. — 830 

pulgariSf tetracoty ledouous race,.. 522 

PhelloinyeeB BcleroH&phoms, notes.. 544 

Phenological observations in Nova Scotia.... 20$ 

PMlrnnm spp.— 

injurious to grass.. 856 

life history, Mo.. 458 

PMlagutJm Ixtm, notes. 654 

Pfdlamnia UUnea^Uj life history, Me.......... 458 

Philippine College of Agriculture, notes. 600 

Phlmotrihus limimfis, notes, U.S.D.A. 258 

Phlomis pmgemi drought resistance.,734 


SUBJEOTS. 965 

Phomu-- Page. 

lavaniulssf studies. 851 

tuherosa n.sp., description, IT.S.D.A. 249 

Phomopsis malt, notes.....- 451 

Phonolite as a source of potash . 728 

Phoracantha remrva, note.s. 360 

Phomnilta oedAeniiSf notes... 255 

PhorUa— 

eepetormn. (See Onion maggot.) 

fusdeepe, notes, Can. 057 

Phorodon humuli. (See Hop aphis.) 

Phosphate- 

deposits in Montana... 728 

deposits la Ponnesseo. 220 

insoluble, fertilizing value. 332 

of lime. (See Calcium phosphate.) 

rock, action of mineral acids on.... 711 

rock, composting with sulphur. 26 

rock, conservation...219,220 

rock, dissolved. (See Superphosphate.) 

rock, fertilizing value.. 23,738,820 

rock, fertilizing value, Mich. 735 

rock, fertilizmg value, N.Dak.... 425 

rook, fertilizing value, Ohio. 820 

rock, fertilizing value, Wis... 62t5 

rock for peaty pastures. 425,7-iO 

rock, production in 1914....1_ 124 

rock, production in 1915. 210 

rock, production in United States. 428 

Phosphates- 

comparison. 42S, 738,820 

comparison, Hawaii. 427 

comparison, N J. S20 

comparison, Wis. 626 

mineral, availability as affected by sul¬ 
phur. 821 

m ineral, tliomieal nature... 613 

.mineral, solubility...— 626 

of Florida, analyses,.... 821 

solubility in citric acid. 727 

(See aim Superphosphate.) 

Phosphaiic— 

marls, uJialyses... 821 

slag, citrate solubility...... 42S 

slag, fertiUziug value. 123,217,228,738,833 

slag, fertilizing value, N J... H20 

slag for peaty pastures... 425,740 

slag, purehasiiig. . 738 

.slag, use in tJermany. 726 

Phosphatids, disiribuiion in milk... 862 

Phosphoric acid- 

determination in soils.. 505 

extraction from pho.sphat.o.s...'. 712 

in Hawaiian soils, Hawaii.. 427 

in starch..... 501 

loss during fusion with ammonium fluoii<i 613 

mobilization in soils.. 515 

roeoveriug from phosphate rock... 805 

water-soluble y. citrate-soluble...— 727 

Phosphorus- 

determination in ash. 204,806 

determination in soils. 413,612 

■ distribution in blue grass soils. 424 

distribution in prairie surface soils.. 5i4 

organic, Inaoils--- 212 

pentoxid, determination.... 713 
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PhofcosyEtliesis-— 

in relation to soil moisture. 625 

mochauisni... 7IiO 

primary sugar oi..... 30 

PhyllococciLs n.g. and n.sp., description . 551 

Pliyllostkta rnedicaguiu, notes . 24S 

PhjUoxera vastatrix. iSt’n Orapo-piiylloxora.) 
Phymatotridmm omnivorwin, n .comb., studies. 140 
Plysalos’pora cydomx, studies, N .Y.ConioU.. 251 

Physics in agricultural science. 100 

Physiological action, relation to chemical con¬ 
stitution. 411 

Phytelcpkas wcrocarpa seed, feeding stuff 

from, U.S.I).A. 367 

Phytomyza aquilegix, studies. 57 

PhyiopUihora — 

faheri, notes .. 347,746,852 

infestms. (See Potato late hlight.) 

amnivora areem, treatment. 48 

omnivora (P. cactorum), notes . 649 

Phytophthora, studios, XT.S.BA. 747 

Pidan, analyses. 362 

Pig-- 

diseases in Portugal. 280 

houses, construction..... 288,590 

manure, analyses, Can—..^ 120 

manure, analyses, Ohio. 323 

Pigeon pea diseases, notes... 544 


Figments of plastids, transformation in plants 730 
Plgs— 

alfalfapastuxefor, IT.S.D.A.... 133,170,171,767 
as affected hy excessive wheat feeding, 


Wis. 865 

as affected hy rice meal, Can... 83 

Wood meal for. 369 

■breeding and care. Miss. 472 

breeds of, U.S.B.A.. 769 

castration, U.S.B.A. 482 

feeding experiments. 370,472 

feeding experiments, Ark. 768 

feeding experiments, Cal. 171 

feeding experiments. Can. 68,269 

feeding experiments, Kans. 168 

feeding experiments, Miss... 471 

feeding experiments, Kj. 867,868 

feeding experiments, Ohio... 869 

feeding experiments, XX.S.D.A.170, i71,767 

feeding experiments, Vt. 658 

feeding experiments, Wis. 866 

irrigated crops for, tJ.S.I).A.'. 767 

labor requirements, Minn.’. 790 

iarge wliite English, manual. 371 

paralysisof.,.. 86 

parasites of. 85 

raising, community organization in, Ind. 192 

rioemealfor.'.180 

'self-feeding v hand-feeding, Miss. 472 

self-feeding t?, hand-feeding, N, J______ 868 

Pikere pstenii, notes.. 851 

Pin-hole borers injurious to sal.^... '360 

Pine- 

bark beetle, studies, N.Y .Cornel!. 554 

barren vegetation in New Jersey... 539 

blister rust, alternate hosts. 547 

blister rust, control in Minnesota. 652 

blister rust, control in Vermont. 539 


Fine—Continued. I*age. 

blister rust in Massachusetts.. 454,843 

blister rust in Massachusetts, Mass_... 'i 45 

blister rust In New York.... 53 

blister rust in Ontario.. 353,451 

blister rust, notes....... i 50,548 

blister rust quarantine in United Stales 245 

blister rust, wintering on cuiTants. 353, (552 

borer, bayonet or post-horn, notes856 

resin, effect on soils. 513 

shoot moth, European, notes, N.J....... 854 

tiphuin, notes. 52 

twig borer, notes.... 856 

unit stresses for.... 91 

weevil, notes.. 856 

weevil, remedies. 859 

western red rot, studies, U.S.I>.A. 753 

Pineapple- 

chlorosis, treatment. 646 

yellows, treatment, Hawaii... 850 

Pineapples— 

as affected by manganese. 538 

varieties, P.li. 340 

Pines— 

identification of species... 144 

insects affecting.. 853 

slash, distribution and value.. 144 

slash, notes,.. 345 

sugar, studies, U.S.D.A. 447, 745 

western yellow, in Oregon, U.8,B.A».... 645 

yellow, in California, U.S.B,A,746 
Pipe, wood stave, flow of water in, U.S.1) .A, 281 

Pipette- 

automatic, description.. 202 

holder,description. 275 

Pipettes for sampling milJe and its products.. 805 

Fipiza pistkoideSf notes, Me. 460 

Piptadenia peregrina, narcotic snuff from_ 734 

Piricularia oryzXf notBS . 846 

Piroplasmosis— 

bovine. (See Texas fever.) 

notes... 880 

Pkmdes strobi— 

notes.,... H56 

remedies... 859 

Pituitary- 

body, composition and physiological ac¬ 
tivity......... 267 

substances, effect on growth.. 468 

Pitymys savi, eradication.. 852 

Pityogenes-^ 

hopkimij stadias... 659 

n,spp,, descriptions ..................... 659 

Plagia trepidaf biology.. 858 

PUgiogmthus poUtmf relation to ffre 1 digh i.. 351 

Plant- 

anatomy, pathological, treatise.......... . 46 

cells, changes in during fermentation..... K()2 

cells, labile albuminous body in .. 225 

ceils, mutation in.. 222 

cells, permeability as affected by electri¬ 
cal stimulus. 732 

diseases— 

control in Egypt.. 348 

cooperative control.. 540 

inBarbados*.... S40 
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diseases-‘-coEtiEuod. 

In Boiin-roppolsdorf and Gaisenlicini 47 

io British Guiana. 846 

in Connecticut, Conn,State .. 47 

in Delaware.... 540 

in Knglaiid....... 541 

in Fiji......... 347 

in Holland........ 847 

In India. 449 

In Massachusetts, Mass.... 145 

in N ew Jersey, N.I.... 845 

in New York. 347 

in Russia. . 046 

in Tasmania.,*.. 846 

in tropical America. 746 

in Turkestan. 647 

in U gaiida. 746 

in West Virginia.. 653 

in Wisconsin, Wis. 845 

introdiiction into United States..... 244 

notes, Alaska... 448 

notes, Can... . 47 

notes, Mich............ 746 

studies, cooperation in. 540 

transmission by seeds.. 844 

treatise.... 236, 540,028,645 

(See aim different host plants.) 

ecology and soil science... 523 

hybrids, behavior.. 521 

hybrids, inheritance from both parents.. 331 

kingdom raw materials. 028 

lice, notes, N.J ... 854 

(See also Apple aphis, etc.) 

nutrition, treatise. 114 

oils of Russia. 802 

organs, partly dried, respiration. 824 

pathology, prophylaxis in. 645 

peroxidases, action of.. -.. 609 

physiology, treatise. 429 

pigments, transformation. 730 

residues, humification.. 622 

respiration, in vestigations.. 329 

roots and soil, medium of exchange 

between.... 128 

roots, relation to soil atmosphere.... — 733 

species, relationships.. 22jl 

succession, sti idles ..... — 144,327 

teratology, treatise... 430 

tissue, absorption of acids by. 433 

tissue, depression of fretwjng point. 823 

tissues, medium of exchange between.... 128 

Tlantain black rot, notes.. ■ 48 

Idants— 

abnormalities... 734 

abnormalities, N.J.. 837 

abscission in....'. 225 

- absorption of Hq,uids by aerial parts..... 328 

action of saline solutions on—.......... 224 

alpine, chemical biology..... ^ 329 

and bacteria, symbiosis between.632 

as aifieeted by radium.. 526 

^ barium in. 202 

classification... —' 411 

climatic index.... 824 

climatic injury,to, XJ .S.D.A.. -.. 431 

colonial,treatise.**.142 
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■Hants—Continued. Pago, 

composition in roMIon to soil fertility... 022 

desert, cell sap density....... —..... 327,823 

dimeious, cliango of sox ratios in.......... 7;ki 

distribution, AIaska..... 4fil 

electromotive phenomena in.... 732 

feeding power, Wis...... 636 

flavemo deri vati vos in.. 329 

finworing, as affected by insecticides— 733 

floweri ng, organic nutriment. 225 

genotyi>ical fact(U-s, mutual influence.... 434 

glticosid formation by... 329 

green, nutrition by organic substances... 432 

greonlioiise, fumigatioir, IT .S .D .A... 842 

greenhouse, roo t knot of... 349 

growing in sand cultures.. 31 

growing under control conditions......... 524 

growth at different air pressures. 730 

growth in relation to climate.. 809 

growth in relation to terrestrial radiation. 617 

growth measurements. 226 

growth inochanism and conditions... 425 

growth studies. 327 

heliotropio stimulus in... 330 

herbaceous, culture experiments, Can... 39 

herbaceous, roots of... 223 

herbaceous, white spot of.:. 449 

house, injuries to... 160 

hydrogen ion concentration and natural 

immunity in... 641 

inheritance from different parts of. 27 

inheritance in.... 27,521 

inheritance of disease resistance in, Wis.. 84 5 

living, physics of... 107 

medicinal, culture and drying,.. 642 

medicinal, growing and colkx'thig. 743 

morphological and physiological charac* 

tors, correlation... 221 

nematodes affecting. 160 

nutritive solutions for. 81 

ornamental, culture. 635 

ornamental, culture experiments... 241 

ornamental, culture experiments, U.S. 

D.A.,. 137 

ornamental, diseases of... 641 

ornamental, tests, Alaska... 443 

potted, sciara maggots on ...... 460 

prairie, transpiration and assimilation 

in. 734 

respiration at various temperatures.- 28 

rest periodiu.... ' 224 

reversible removal o f salts and bases from. 224 

salt water, inlieritance in.... 27 

statolith apparatus in . —-... ■_ 729 

stimulation in...... ■... ' 625 

succulent, behavior under desiGeatiou...., 327 

transpiration in, IJ.S.D.A. —... 225 

transpiring poww.... ■ 824 

tumors in.... 46 

utilization of ammonia by... 631,632 

utilization of sugar by.. , 125 

water culture experiments...., 731 

■ water transfer in—■...... ; 29 

wiltingof. '320 

woody, forcing................. 431 

Plasmodiophora hrasskas, (See Cabbage club 
root.) 
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Flasmopma^ vitkola, notes. 347 

Plaster, land. {8ee Gypsum.) 

Plastids, plant, rdie in cell protoplasm. 780 

Plat esperiments, calculating yields. 827 

FUctfodcra scalatQTj studies, tJ’.S.E -A.«... 157 

Fkctrothnps ii.sp., from Jamaica. 550 

Pklospermium ii.g. and n.spp., descriptions... 433 

Fkmdo’mmsfti>sGQmaculans, studies, Mich_ 746 

Ploospiiasrulina on alfalfa. 450 

Pleiiro-pireumonla, contagious. (See Inilu* 
enza, equine.) 

Flmrolropis ja.sp.f description. 557 ! 

Plowing— 

experiments...'... 288,389 

fall, Wash..... 195 

Plows— 

draftlests...-. 389 

motor, tests.... 189,588,589 

Plum- 

diseases, notes.. 751 

leaf spot, investigations. 149 

oil, composition...... - 803 

pockets, treatment .-. 849 

silver leaf, notes .. —. '541 

slug caterpillar, notes. 654 

tree trunks, introduction of solutions into. 740 

wilt, studies... ■ 51 

Plumbing for farm kitchens. 390 

Plums—' 

breeding ejcperiments. 741 

crovm gail resistance in,,.. 352 

localization of acids and sugars in., 110 

pollination, Cal...,....— 139 

pollination by bees, Cal..... 536 

Pneumonia- 

contagious, in horses... 85 

equine. (See Influenza, equine.) 

infectious, in cattle.... 675 

lobar, in domestic animals. 676 

composition and digestibility... 469 

Fadoseeia BpingXj notes... 659 

Poison—' 

' ivy, constituents of........ 502 

oak, toxicity.-. 501 

Pole holes, digging vdth dynamite. 89 

Poles, industry in 1915, B.S.D. A. 844 

Poliomyelitis, transmission by rats and in¬ 
sects.,,..-..,. 354 

Pollen gram as a colloidalsystem.. 526 

Follenm mdu — 

life history... 359 

relation to Are blight......... 351 

Polyarthritis in pigs, notes... 280 

Folydrums — 

impmsifronSf notes... 456,859 

spp., habits. 58 

Poljmeuritis in pigeons... 60 

Pomace wine, composition and detection. 205 

PomacesB of upper South Carolina. 140 

Pomegranates, culture, Cat... 743 

Pond lily leaf spot rot, TT.S.B.A. .. 752 

Poaftanotes, tr.S,D.A....■ 264 

Poplar— ' , , 

* borer, imported, notes,... 466 

root weevil, notes.... 58 

rusts, notes, Conn.State.__... 47 


Page. 


Poplars for windbreaks, IT.S.B,A............ 143 

Poppy- 

alkaloids, latex, and oxidases in. 127 

culture*,........ 743 

diseases, notes .... 449 

Population, rural and urban, In United 

States... 591 

Pork- 

preservation,.,*.. 509 

tricMnmin.,.............. 662 

Portkesia ohr^sonMa, larval (lisease of........ 754 

Forthetria dispar^ (See Gipsy moth.) 

Porto Kico— 

College, notes. 100 

Federal Station, notes.. 599,696,797 

Station, report.. 398 

Potash— 

as a blast furnace by-product.. 625 

as a cement mill by-product.. 626 

availability in soils, Tex... 625 

availability in soils as aflected by lifne or 

gypsum, IT.S.B.A... 619 

deposits in Spain and Chile. 26 

deposits in Utah. 325 

determination in soils.. 299 

determination in soils, S.C.. 611 

extraction from alunite, U.S.B. A,... 17 

extraction from leucite.. 414 

from banana stalks.. 820 

in banana stalks and skins, analyses123 

industry in United States..... 26,820 

mineral sources.... . 728 

salts. (See Potassium salts.) 

sources, Utah...... 624 

sources in United States.20,12*1 

use in Germany. 720 

Potassium— 

chlorid, fertilizing value. Mass... 121 

dotennination.111,511,290 

nitrate, fertilizing value, Uls..... OilOt 

salts, effect on solubility of phosphates.. 626 

salts, toxicity in soils__515 

sulphate, effect on carnations...._.... 4'16 

sulphate, fertilizing value, Mass. *... 121 

sulphate, fertilizing value, Wash______ 425 

Potato- 

blackleg, notes, Can... 250 

blackleg, studios, U.S. J>, A .. 648 

blight, notes.. 449 

cake, analyses, Can__ (>5 

curly dwarf, .studies, N.r.Statc.. 530 

diseavses, dissemination by seed _.... 84,7 

diseases In TaBmimia.... S46 

diseases, notes... —..... 541 

disaeses, notes, Mich... 746 

diseases, treatment, Can................. 47 

diseases, treatment, CoumStato49 
dry rot, description, U.S. I). A,........... 250 

farms, profits on, N, J.. 492, K93 

Pusarium tuber and stem rot.... I40 

ladybird beetle, notes. ..... 654 

late blight, notes...,.*. 49 

late blight, notes, Gan,.. 250 

lat©bHght,notes, Mass,145 
late blight, relation to weather. 146 

late blight, studies,,,,......,....740 
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leaf roll, studios.___ * *..147,847 

leaf roll, studios, N. Y.Siate* . 630 

leaves and stalks, starch dogradatiou in.. 126 

mosaic disease, studies, N. Y.State... 530 

nematode diseases, treatment.... 160 

powdery scab, notes, Mass... 145 

powdery scab quarantine in United 

States.. 246,260 

powdery scab, studies, Com.State. 48 

powdery scab, studios, U.S.B.A.. 249 

press cake, preparation and mo. ... 307 

Bbizoctonia disease, notes, Mass.. 145 

RJxizoctonia disease, treatment... 49 

llbizoctonia disoawscs in Now Jersey. 147 

scab, treatment, N. J... . 848 

silver scurf, notes, Mass. *... 145 

silver scurf, studies..... 544 

spindling sprout, studies, N. Y.State. 630 

tuber moth, investigations, U.S.D.A_ 656 

tuber rot and wilt, studios, Nebr. 846 

wart disease quarantine in United States. 245 

wilt and tuber rot, studies*. 648 

Potatoes— 

air-4ried, as a feeding stuff. 367 

as affected by Bordeaux mixture. 147 

as affected by soil moisture... 336 

as food, U.S.D. A... 560 

breeding. 636 

breeding experiments.... 336 

changes in during rest period... 136,633 

cost of production. 232 

cost of production, N J. 492 

cultm‘ 0 .,.. 531 

culture, Wash. 498 

‘ culture experiments—w.,.... 228,336,440,636 

culture experiments, Can.. 32 

culture experiments, Mont. 231 

culture experiments, U.S.B.A..,. 132 

culture in Florida, Fla. 835 

culture under dry farming. 529 

culture under dry fanning, Utah. 528 

degeneration, N, Y.State... 530 

dusting and spraying experiments, N J. 865 

fertilizer experiments. 217,220,629 

fertilizer experiments, Can.... 26 

fertilizer experiments, Mass,... ' 121 

fertilizer experiments, U.S.B.A,.. 132 

fertilizer experiments, Wash...... 426 

handling and marketing, U.S.B.A...— 136 

harvesting and storing.’—., 336 

insects affecting, Iowa.. — 560 

irrigation experiments, Nov.. 35 

Judging, Ohio..,.. 97 

propagation foy cutting...,,—... 636 

rest period in.......... 223 

rotation experiments, Ohio.. 829 

rotation experiments, E.I. .. 628 

seed selection, Utah—.. 638 

spraying experiments, 'Conn.State... — 49 

spraying experiments, NJ.'.' 847 

storing and marketing, Wash.195 

swamp, description and culture,.. 637 

tuber (K)lor in,.,.... 147 

varieties..,.,. 37,228,529,636,736 

varieties, Alaska*.,...... 436,436,437 

varieties, Can,.,. 32 


Potatoes-Continued. Page. 

varieties,, Mass..,,. .. —..,,' 136 

varieties, Mont.* *... 231 

. varieties, Nev. 36 

varieties, U.S.B.A. 132 

yield as affected by size of seed_*. 231 

Poultiy— 

as affected by restricted rations, Wis.... 865 

breeders in Montana, Mont.....-,.., 473 

breeding and managoment, treatise 66S 

cecal and hepatic infections in, R.1. 483 

crate foedhig, Can ... 70 

experiments, Can,..... 70 

farms, disinfection, Mass. 885 

feeds, palatability and digestibility, 

Wash. 473 

food value and uses, U.S.B.A. 463 

houses, construction. 190,788 

houses, construction, N.Bak. 190 

houses, temperature records, Can. 71 

husbandry lessons for high schoo Is. 794 

industry in Montana, Mont. 473 

industry in Now Jersey.*. 689 

manure, analyses, Can. 120 

school lessons on, U.S.B.A... 597 

selection,,... 762 

^^summer poisoning,” N. J.* *_ 884 

textbook. 597 

(See ako Chickens, Bucks, ek,) 

Prairie hay, analyses, Can. 65 

Precipitates, apparatus for washing. 504 

Precipitation- 

daytime and nighttime, U.S.B.A. 717 

in China, U,g.B.A. 19 

in north Germany.... 208 

(See aim Rainfall, Snowfall, efc.) 

Precipitins, relation to other immunity re¬ 
actions...*. 478 

Pregnancy, diagnosis.,.,.*. 381 

Preservatives, detection in caviar,.. 561 

Preserving and canning, recipes. 113 

Pressure, effect on hydrogen electrode pofcen- 

. tial. 503 

Prickly pear, Cactus.) 

Primula slacnsis— 

inheritance in,.. 729 

linkagein. 629 

Prisoners, feeding in Gemiany. 363 

Pridoceta armfera} notes.. 360 

Privet- 

crown gall, notes, Conn.State...,. *. 47 

mite, notes....— 859 

Privies, construction...—.. 892 

"Projects,” definition... 194 

Propionic acid, rOle in digestion763 
Proso— 

culture experiments, U.S.B* A...' 34 ' 

varieties, U.S,B*A... 33 

Proeopisjulifiora, culture experiments, P.R -. 340 

Prmpalklla-^ 

lowTwSarid n.sp., description. 462 

spp., studies... 759 

Proteid. Protein.) 

Protein- 

blood, studio........ ,778 

cleavage products. (See Amino acids.) ^ 
decomposition in soils...25, 
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determination in urine. SOS 

from different sources for milk produce- 

tion....-.174,671 

from difforoiit sources, value. 372 

horse scrunr, as anaphylactic antigens.. 877 
hydrolysis in presence of carbohydrates 

and aldehydes...*... lOS 

metabolism, sparing action of carbohy¬ 
drates on.*. 3^4 

purified, behavior toward proteolytic 

enzyms... 108 

specificity... 411 

supplements for corn gluten. 600 

vegetable, biologic reactions. 380 

vegetable, nutritive value. 865 

Proteolytic action, methods of examinatidn. - 316 
Proteoses, effect on cobra venom hemolysis.. 276 

Protoplasm- 

nature of. 026 

permeability for water.... —.. 823 

Protozoa— 

flagellated, idle in bird diseases, B.1. 483 

flagellates in cecal and liver infections in 

birds, E.1. 781 

in soils, acthdty. 216 

in soils as affected by toluene. 814 

pathogenic, textbook. 177 

relation to soil bacteria. 322,422,518,622 

Prune- 

root disease, notes--......... 649 

rust, notes... 845 

Prunes— 

pollination, Cal... 139 

pollination by bees, Cal. 536 

Prunus— 

crown gall resistance in. 352 

oils, composition... 803 

Prussic acid. (See Hydrocyanic acid.) 
Pmi^diglyp'hoMifiacoptodkGx n.sp., description 260 

Pseuiocoems jmska n.sp., description.. 551 

P^euiomorm citri, control in Piorida.. 52 

PsewSomphak— 

meglx n.sp., notes, U-S.H.A... 254 

n.spp., descriptions... 555 

Psophocarpus, liming experiments.. 220 

Pstflla pyri (pyrmla). (See Fear psylla.) 

Pteris aquiUna, life history and eradication.. 330 

Pterooommini, review. 253 

Pteredontia ftmipex, life Mstory. 757 

PUnoM’m texaims n.sp., description. 556 

Public- 

health la%vs in United States-.. 663 

range lands, management. 791 

' Fttcew^w— 

ampJiigma, new secial hosts.. 245 

glumarum iU' United States. 246 

glu marum in Utah.. 4S 

graminis, biologic forms.'. 246 

gra minis in Denmark.. 247 

notes. 845 

prmkpimsXjmUs . 750 

purpurea f notes ... 541 

spp. on Geranium and Polygonum. 547 

spp-, studies... 512 

sfipaa, culture experiments. 245 

notes...,,.48 


Pago. 

Puccinia, location of spore masses... 825 

PucciniaceEc, monograph.. 647 

Pticcmiastrum p'lisUUatum-"' 

now mcial hosts... 245 

on A hies lasiocarpa . 061 

Puerperal fever streptococci, sources......... 577 

Pukx irritanSf relation to leishmaniasis........ 651 

Pullets— 

early v. late hatched, Can.. 72 

Leghorn, cost of raising, Ind.. 770 

Pulpwood industry in Canada.. 45 

PuUinaria nitis, notes.. 755 

Pumpernickel, making.. 159 

Pumping— 

for irrigation, cost, Wash... 88 

plants for irrigation, tests.. 487, 888 

Pumpldns, germination as affected by depth 

of planting.*... 438 

Pus cells. (See Leucocytes.) 

PjTamidone, periodids of. 313 

Pyrenopeziza medicaginkf notes.. 248 

Pyridin— 

disappearance in soils. 432, 725 

effect on plant growth, Ala.Collego....... 212 

Pyrocatechin, utilization by plants. *. 329 

Pyrogallol, effect on plant growth, Ala. 

College..... 212 

Pyrtes rmlm, inflorescence and fruit of, N.H. 331 
Pythium — 

deharyanum, treatment, U.S.D. A.. 647 

palmivorum,mt^s ....... 47 

Quack grass, description and eradication, S. 

Dak. 638 

Quebraciio, rod, studies.. 745 

Quercus morchw, common name for... 243 

Quince curculio, notes. 856 

Quinolin— 

disappearance in soils. 432,725 

effect on plant growth, Aia.(’'onego. 212 

Quinone-phonolato theory, no fees... 711 

Rabies- 

control in Nevada. 880 

^Itagnosis. 80,880 

horoditary tnmsmission... 383 

nogri bodies in... 170 

notes, Nev.,-... 79 

Ra<Iiation— 

atruoiiphoric, U. 8 . 1 ).A.. 19 

terrestrial, studies.. 617 

Radioactivity, <h 5 t€riniu;itlon.. 414 

Radish and charlock, hybridlzatimi......... 130 

Baclislies— 

brooding e-xperiraonts, N.J.. H 3 H 

fortiUzer experiments, Hawaii... 427 

food value, U.B.I). A__*. 863 

utilization of .sugar hy__...... 125 

Radium, effect on plant life__....._ 526 

Raffinoso, determination in presouco of 

sucrose.,..... 866 

Ragwort, life history md eradication535 

Riiin, fertilizing value, Can _............ 19 

Rainbows, ground, U.S.I).A................ 419 

Rainfall— 

as affected by forests 346,843 

diurnal distribution, U.G.I).A........... 717 

effect on electrio (niergy consumption liy 
irrigation plants, 134 
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RaWall—OoritIttued. Pago. 

in Caimda*... tU7 

in 0 reat Britain .. ^11 

ill N«w South Wales. ^.—*,.. BU 

ia New South Wales. tJ.B.P.A. 19 

on oold days. U.S.D.A 419 

relation to succeeding' crops... 209 

relation to wliout produetion_____ 200,410 

i^£e also Pwelpltatioii.) 

■Raisliis for pigs, Oal. * * ..... i 71 

Rdelgh, N. 0,, aaanagricuitiiralatid llnuncljii 

center, — ... 4tH 

llange— 

caterjiillar, studies, U.S.D.A.. 50 

lands, public, mimagoment.. 791 

Ranimmlaeef'c, oils and alkaloids of......... 028 

llape— 

cttltar© imdor. di7 farming... 529 

fertiliser ©xperiraents, WIs. 029 

:ilasi)l>«trioS"- 

breeding expfirimente... 741 

ffflrtillser ©xpeiimtmts, Mass.. 121 

' bwhead Inlgation.. 640 

Ed^berry—, 

ittittomose, studte . 347 

red worm,notes*.,,.,.'..... 754 

rust* notes, Wash.,,.... 498 

■ blight, Wash...... 396 

tblmbfebeuy hybrid, A laska. *142 

Rat*** 

bite fever, streptethrix in. 67S 

fleas. (See Flesis.) 

plague, diagnosis,.,.,......,. 753 

Eatiom-*- 

digestibility of eomponente, N* M'ox. 470 

; ©fleet. on' c!ompo8i.tlon ^ of.' urtoo of dair>' 

©OW'8, S.O,„ ■■ 672 

^,ferCOWS,computing, Pa.......^;; 374 

ferlaxraimiiimtejOomputing, U'.S.D.A'.. ; 
Rate-™ , ' ' . 

albino, growth in.........*. 267 

;, tradioation, *. 653 

, " nutrition*. 161 

olCroat Britain,,*...,... 852 

;»lation to polomyelltis..... — '854 

spp'.,, dweriptiona.. ,146 

host plants'753 
E«ar«4t»' sp, atlaeklnf »to,ted polatees...... '263 

Mmrmri^'m0^p 'Studies-,-*,-;*---.--^ 


Eed***, ; ‘' , , . — 

' .oI'OWA (^«'Cfew,rcd,) 

,' 'dog flour. ' 0m flour, red'dog,) 
, ^ spider*' Spider, red.)',, 


Bedtop, eultiire experiments, Can . ',82 

EedivaterA Texas fever,). ,, 

Eedwater^ Ehodesian. 0m coast ^, 

■levftp*)'V ’ 

Eeferestetion-^ ": 

InMAssflOhusette*^ 
\|nt'i'NewHami»lifee,' 744. 
oITtaraedartwteM# nwuntetes-^ 144. 

OfeoastelpMn,,S,0..,..—..' 646. 

EeWgemter ears, brin© tank, fen fnjit'__ .' 640 

Edndeer mews, culture ©spertments*';.,. 369 

tev«i .teansmlsslott by bedbup,... 356 

- 7 ' ' ' ' ' 


Eonmt— . Pjif e. 

coagiflatlmi of milk by,... ' filf) 

homemiwle, preparation... ;J78,477 

preparatioiii........ 571 

Eennbi, ©fct mi dtgostibOity of miik pr^> 

tein...... , m$ 

Eesin, oflotd on soils.____ 513 

Eespimtion— 

■ in partly dried plant or^iuH............. tm 

physiology of. mt} 

Kespiratory— 

diseases, relation to tcmporaliire 64 

exchange. (See (>as6ou.S'fixchango.) 

RhMomemk obamm, studios......_...... 257 

RhaMopkrm picipes, studies, Mass.. 54 

Elagolctis ptmonclla. (See Apple ma ggot.) 

Ehinoeeros beetle, notes, P.R....... '855 

MMzoctmi<sr-“ 

cfomrum, notes...... ' @47 

dmtmenSfnoUfi . 449' 

deetmem, treatment. 34s* 

mpi, relation to Boir0^ . ' 419 

. »otenlmidJifTOtilop«ls'ad«fMdii4dentity. ' 145 
«ofanl,Studies..■ U7 

sp, on beans....... .■ 248 

'.sp, on sweet potatoes,..:__; 451' 

Mhizopm-^ 

nigrkam, chomotropio reacti'on.s In. S4S 

niffricum on crated strawberries...... 452 

spp., ammonia production bj^..' ' 221 

Rhodes grass, root system ,..'.' 438 

Rhododendron tingid, notes...6SQ 

kifeAfiTWfi, notes,.,... 759 

termfmlkj notes .. , w 

Rhopodoia paecinkm, studies, Mass■ M 
Rhubarb-- 

culture,Wash...__ '49# 

fertflfeermEp^miato, 121 

MkU9*^' '' ' , 

dimiibbaf poisonous priadpl©, ' 601 

toxicodendron, constituents of... 502 

Rhynohophora of northeastern ''America, 

trmtfee-.157 

Rfee— 

as a food.,....'....'....v' ' 464; 

'assimilation of iron by, U.S.I). A.,....... 431 

blast,notes..... ."846- 

. , bran,analyses,Tex.......*.....'.765 

by-products for pigs, Ark. ‘/7W 

coimmptfen to Philippines... /■.Ate 

correlation studies.....:-tel 
culture in Chtea..^.'132 
culture to Philipptoes. -....... ''631,» 

diseases to, India........^ '■ ,448'' 

distribution ofnltropii to, Ky' M9 

' ,fertiii:2«experiments','322,632' 

grains, weight of..,-*..,531 

■ green-manuring experiments'233, 

^ Aefiddisease,nates...' .W"! 
■. mesd,: effect on p.|p..'lii' 
meal, '©flectonpigs^ 'Can,. - -.60,® 
'Of Bihar and Orl«a,'diemi<»l'study j'. "'463 

'. po'lish'j.BMlySis,(3a«,......A ;S5 

' 'polish, analyses#, Tex* 76$ 
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EXPERIMENT STATION EEOOB.l>, 


i,V(>t 3a 


RiC 0 —Continued, Pago. 

polished, nutritive value. 158 

pollination... 527 

seeding and transplanting... 582 

spacing experiments... 532 

iifra disease, treatment.. 348,3-49 

varieties... 737 

varieties in Pliiiippines—.. 631 

Rickets, review of investigations... 101,303 

Mikya n,sp., description. 657 

Rinderpest- 

atypical, in carabaos.... 181 

Investigations. 779 

Rio Grande, profile survey. 583 

River— 

measurement. (See Stream ineasiiro- 
mont.) 

mud, analyses. 27 

Road— 

laws in Alabama..... 386 

lam in K!ontucky... 187 

laws in Oklalioma. 285 

legislation in United States... 384 

' materials in Canada. 586 

Roads—' 

administration in Arizona. 386 

administration in Iowa.. 587 

administration in Maine.... ■ 587 

administration in New Mexico.... 284 

.admiidstration In New York .. - ,489 

'' administration in Utah;....'.. 284 I 

administration in Victoria.....,,. 889 

administration in 'W asbington_. 889 

administration in West Virginia,. 284 

bituminous macadam, oonstmetion. 384 

concrete, (X}nstraotion... 285 

concrete, design.. 890 

concrete, of Lake County, Ohio.... 384 

cxjninnte, roinforeement for,. 587 

construction,-..,90,187,386,787 

eonstnictloa in Ontario. 889 

construction, treatise,... 2S5 

convict labor for, U.S.BA.... 386 

county, economic survey, U.S.U.A.' 187 

'demonstration, at Texas College,.. 380 

dfetribution of traiSc on-. 183 

earth, sand-clay, and gravel, U,S.D. A.... 786 

gravel,construction... 385 ! 

improvement..—-. 386 , 

improvement, economics of.. 386 

maintemmee. 285,787 

mileage and expenditures in 1915, U.S. 

. I>.A. 90 

^ ^ mileage and revenues in New England 

States,U.S.I).A.... ■ 489 

mileage and revenues In Southern States, 

U.S.I).A-,.. 785 

©findiam,.... 687, 

©hing.,.... 787 

preservation experiments, P'.B.U.A,.,... = , 188' 

regulationsinOntario,..,.... .'889 

surveying.'.889 

feaction resistances. 388,40D 

wagon tire width for, U.S,I>. A.......... 787 

Ro#: phosphate. Phosphate.) 

Eodeate, relation to poliomyelitis,,..,.-,,.,, 864 

notes., 861 
RoHMa,classification...-...,,,,.. '4^ 


Pogo. 


MoUzniopsis n.g. and n.spp. from Brazi 1..... 2^) 

Roofing materials for rural strmstiires.... BfM) 

Roofs, masonry.... 309 

Rook, fooding habits....... :«•! 

Root- 

crops, culture experiments.. 22R 

crops, liming cxporiinents, C3au.. 27 

bail’s, production in water— . ‘I3;i 

maggots, remedies, Can.. or»7 

tubercles, variations in.. 527 

Boots— 

geotropic sensitivity. 330 

growth as affected by temperature. ...... 28 

growth in relation to oxygen.. 525 

of herbaceous plants, treatise.. 223 

orientation......... 121) 

osmotic pressure in relation to soil moist¬ 
ure... 738 

Starchy, as food, U.S.D.A... 500 

succulent, food value, U.S.D.A. 863 

us© as condiments, U.S,I>.A. 863 

Bose— 

chafer, notes, N J.... 854 

chafer, poisonous character... 281 

flearbootle, life history and habits. 859 

leaf blotch, treatment, Can.. 453 

leaf disease, notes. 348 

leaf-hopper, notes... K57 

Rosellinia in Indiana..,...,,.. —.. 512 

' Roses— 

culture.. 535 

history and botanical relationships. 446 

treatise.... 242 

Rosin, extraction from wood. 207 

JRomarims offidmlk, oil of... 863 

Rotation of crox'JS— 

Iowa. 623 

Mich*.... 734 

Ohio. 829 

RJ... 52$ 

underirrigatiou, XJ.S.D.A.... 131,132 

Roup, notes, Wash........... 498 

Eubbeje— 

animal parasites of...... —. 754 

black thread disease of,.... 4hi, 

diebaok in Sumatra. .. 8S2 

diseases, notes...... 746 

fertilizer experiments.... ,l« 

Hevea, Rubber, Para.) 

Pam,girthinoromont......... ■ 447 

Pam, leaf disease of... 846 

Para, nitrogenous constituents......., 710 

Pam, seed soleotion.. 843 

■ Pam, seeding at different alUtuclesi....*.. 345 

Pam, tapping experiments......,...,., 45/.M3 

yielding trees in Malay Btatos;........... 640 

Eiidbeckia hirtaf inheritance of variations' la. ^ \ 622' 

Rural— 

'olubs in Wisconsin, Wis_............. '' 193 

credit. (-Bw Agricultural credit.) 

'economics,treatise.....,...,,,........... 390' 

' ^' education, economic factors in, WIs., 692 

■education in United States.'79$ 

:, ■ OTgineeirlhg'asiiilectedb^ European war.';86 

I", ' .homes,beautifying-.143 

■ LReCO'iffemnoe,p»ceeditisB,..6W 












































































































i9171 INDEX OE 

Boral—Continued, Pago. 

population in ITnltod States.. 5S1 

progress In Missouri... —....... 93 

schools, (See Schools, rural.) 

social surveys, hibliography... 288 

survey of Lane County, ©rogon... 688 

Bust sori, internal, D.S.D,A..... 846 

Busts— 

lieteroEJcious, culture exporiments.246 

inSotsM... 245 

etadios......— 542 

(See also Wheat, etc.) 

Euta-hagas. (See Swedes.) 

Bnta gravenlme^ oil of...... 803 

Eye— 

hran, analyses, H. J. 167 

bread maldng experiments. 404 

composition as affected by Fiisarium— 633 

culture oxi)eriments..,.... 532 

culture experiments, Can.. 32 

culture in southern Idaho, D.S.D, A...... 227 

culture on Wisconsin diift soil, Iowa-.... 623 

culture under diy farming.. ... 529 

culture under dry farming, Dtah. 628 

distribution of nitrogen in, ICy.......... 269 

«'drunk bread ** disease, studies.......... 747 

effect on activity of soil fungi. 216 

Ml-sown, in Maryland and vicinity, 

, IT,8.D.A.... 736 

feed, analyses, Ky... 268 

feed, analyses, N. J... 167 

fertilizer experiments... 217,232,325,532 

dour and rye bread. 159 

germination as affected by depth of plant¬ 
ing. 437 

grass, composition and digestibility..... 469 

grass, western, culture experiments, Can. 32 

hybridization experiments, Alaska...... 436 

middlings, analyses, Ind... 268 

middlings, analyses, Mich. , 765 

middlings, analyses, N J. 167 

pollination.-. 527 

ratio of grain to straw...;.. 218 

rotation experiments, E,I... 628 

smut, studies, Minn.............. I46 

. varieties, Alaska........ 435,437 

varieties, Can...... 32 

varieties,!!!... 634 

varieties, mD,A.... 33 

■Saebrood, investigations, D.S,D.A,... 659 

Sofflowor, Indian, studies... 228 

Sailors, land settlement for.................. 290 

Sainfoin, culture experiments, Can.. 32 

St* Faul, MIm., as an agricultural and. ftnan* 

cM center..... 494 

Sal-^ 

beetles affecting..,...,. 360 

disease^ notes. 449 

■ neproduction..... —... —'453 

: seedlings, dying back,...' 345,844 

'adicylic aldehyde—' 

;,e®6ct on .growth cfcowpeas,,.,.......,,. 731 

'.'':effect m plant'growth424 ■ 

'Satigenin, utilization by plants.. 329 

Ballva,;bx,.diastase in..;.,.... 82 

Sahnonindustryin'AIaska.■ 862- 
«8ffy, food value,.. 863 


SUBJECTS. 973 

Salt— _ Page. 

and alkali industry, treatise... ' 12 h 

effect on plants........ 2i>r 

fertilizing value. .. 22ti 

Saltpeter, Chile. (Srr Sodium nitrate,) 

Salts— 

absorption by roots.. 

antagonism between... 128 

as affected by soil moisture and immune 

tT.S.D.A. HIB 

crystallizable, photomicrograpljs.. 

effect on bacterial activities of soil....... 515 

effect on grow th of soy beans. 31 

effect on Hino requirement of soils, Mich, 210 
effect on secretion of diastase by PenklU 

Hum camemhert ii ... 328 

inorganic, effect on Actinomj'cctcs626 
physiological balance In water cultures,. 32S 

Salvarsan— 

trypanocidal activity. 679 

use against anthrax... 678 

Salvia grandiflora, oil of. 803 

San Josd scale- 

notes...... 850 

notes, Kans..... 357 

notes, Okla....... 755 

remedies,... 551 

Sand cultures— 

balance of nutrients in.. 212 

renewal of plant nutrients in . 31 

Sandal spike disease, studies... 652 

Sandalwoods of Hawaii.......... 539 

Sann hemp as a green manure.. 232,021,737 

Snnninoidea exUbsa, (See Peach borer.) 

Sap- 

ascent in plants, liquid pressure theory.. S22 

depression of freezing point.... 823 

of dosort plants, cryoscopic constants.... 823 

Sapromgza hkpim^ relation to Are blight.... , 352 

Sarcoq/stis muris, sexual evolution_....... 557 

SatcopMga— 

aUrkU n. sp., description... 57 

/roppoffin. sp*, description....... 858 

Saxcophagidse of New England... 57 

Sarcosporidia, review of investigatiooij,.. 252 

Sassafras, Brisbane, essential oil of.. Oil 

Sausage- 

boric add in.............. 466 

preimration........ 114 

Sawdust, effect on soil potash, 'Tex... 625 

Scabies, Sheep scab.) 

Scale- 

insects, dispersion by wind...... 65 

insects injurious to coffee, P-.E.. 354 

insects, resistance' to fumigation154 

, oblong, notes...'.. 356 

Scallops, examination, Me..—.... !59 

spp., studies.. 716 

ScfiiHocerca 

peregrimf control in Algeria.... ' 356 

remedies, N,Mex....'' 65 

Schizocenphtga Uihgi n.g. 'and n.sp., descrip- ' 

■ tlon....... 654 

School— 

children, weightand stature,1K4 
' credit lor boys''and girls' club work and , ''' 

extension activities. ^ 
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EXPEBIMBKT STAHON EEOOm 


[Vo!, 36 


Sclioo!—CoBtinuecl. 

mriimlimis diiingc of stress in.. 393 

fairs in Canada...... 897 

farms, orgaitotioii. 896 

flower gardens in India.. 395 

gardening as a factor in education.. 94 

gardening in IrolaiKl.. 292 

gardening in PrUlippiaes. 292 

gai'dens in Canada.... 395 

gardens In Nova Scotia... — 193 

giirdcns In (Quebec,... 793 

gjirdens, notes. 395,594,692 

gardens, textbook. 693 

luncbes, preparation..... 562,598 

Sclicx)is— 

agrieulinral. (See Agrtcttitural schools.) 

county training, to Alabama —.. 94 

elementary, home economics in. 598 

farm-life, to North Carolina. 596 

graded, nature study in. 395 

high, sgricultiural extension in. 293 

high, agrtculture in. 495, SiM, 691,692,895 

' high, home economies in. 594 

high, poultry insttuction in. 794 

home project work for... 896 

public, to Philippines. 292 

,rural, agricultuxo to............ .. 596 

'imaljtaWisconsto,Wis............ '692 

rural, manual tratoing for. 96 

rural, needs of,.,....■ 194 

luml,pototry lessons for, U.S.B^A. 697 

rural,sanitation.......... '892 

secondary, agriculture in.. .. 691 

secondary, Judging of horses to, U. S. 

D,A... 597 

winter, Wai^... 498 

■winter, for fanners, Wash. 396 

Sdara eoprop^Ua injurious to potted plmts.., 460 

Science* adjustment to practice.. ■ 2 

BcMU b&mbumn* sp., description,. 251 

Bclempem im0k quarantine in 'United 

Stetes.......'... 245 

Bderostome parasites of horses to England... 280 

Sctewelislc— 

cidorloto or B* frpZIoTOW, dwenption, 

€an.... 47 

dwcr«,temperatorerelations,U,S.I>.A.. 649 

notes....... 348,750 

lidirtittwi on snap bows, Va.Truck. 647 

lllufirtfaw, studies... 251,761 

^ mM mspw descriptlott... 148 

rrpliorotw, forms and behavior.. 246 

frfoflortts«,notes....... 744 

irfolfomw, relation to clover sickness,... 348 

«wi»,notes.448 

ml/silongraiwMt... 462 

- ,, on sweet 451 

- (Bcoifiwh- 

awif^doli, notes...... 754 

Shot-hole'borer.) 

Screenings-" ' 

analstes, Ctti,..,, 65 

analyses, 157 

Scurvy— 

experlmenM, in gain» pigs......... «S,363 

InEhob, Baluchirtw..'......,.*.,.;*.'...,". ,;563' 

review of invostl^tiona.........t I6l,35| 


Pago. 


Sea tnrehto, canned, analyses, Can........... 63 

Seasons, growing, length of, U .S .D,A... 418 

Seaweed, asmiyses, Can...... 120 

Seed— 

com maggot, notes, Can.... (>r>7 

industry in Germany.................... 638 

Seedlings, abnormal, notes................... 734 

Seeds— 

buried, vitality...... 330 

distribution, Alaska............ ‘I9i 

dormancy to... 330 

edible and oil-producing, in West A frica.. 611 

germinating, energy transformations in.» 625 

germinating value, electrical tests —... 732 

germination.-. 338 

germination as affected by depth of plant¬ 
ing... 437 

germination as affected by warm water.. 430 

germination to oxygenated water... 29 

inspection to Connecticut, Comi.State.... 39 

inspection to Maine. 467 

inspection to Maryland, Md... 442 

inspection to New Hampshire, N JI. 739 

inspection to Now Jersey, N .J.. 836 

inspection to Pennsylvania... 739 

inspectiontoVermont, Vt.... 534 

maturation. 824 

maturity of, studies. 731 

' preservation,P.R............... 340 

purity varia'dons, tolerance table, Md... 442 

selection and testing, Utah... 688 

swelling and germination,. 29 

testing key...... 388 

tests. 541 

transmission of diseases by.... 844 

vitality as affected by passt^^o through 

cattle... m 

weed, descriptions, Vt.... 534 . 

Smedojacolmi) life Wstory and eradication,. 535 

Separators, (See Cream separators.) 

Septicemia, hemorrhagio— 

tocattle.,,..*. 675,67$ 

in cattle, Nev,... 79, 

preparation of serum.. 779 

5epf<^<»«*wsp.onfield peas................. 846 

(8«pfori«— 

gladMi, studies, N.Y. CornelL 453 

fycoperslci,treatment, Va................ ■ 750 

petfouUni apii, notes .. 7^19 

riWs, perfect stage............_....... 

Sericulture. {Bee Silk.) 

. Swradella, fertiliiier experimtnte, WIs .m 
Serum— 

as a substitute for broth for bacteriohv' 

glcal purposes.... 575 

as affected by agar... 575 

globulins in bacterial Infection and Immu¬ 
nity... 778 

reactions, relation between........_ 478 

Serums— 

analyses and nitrogen disMbuMon576 

antitoxio, concentration........ 178,179 

totreatmentwddiagnosis.............. A75 

polyvalent,use............ , 877 

preparation..*,...,...............'.'...;.. 779 

woduotlon and disWbudoa^ '675 
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Sesame— ’ ■ Page. 

oil, digestibility, tr,S.I>.A. mo 

rotatiott crop for. . 830 

Seskinia aculeata as a green matiur©... 232 

Settlers, iiifonnation for, Alaska.... 701 

Semrinia buxifolia as a stock for citrus... 211 

Sewage- 

disposal by broad irriptioii... 183 

disposal for country homes..181,591 

disposal for farms, Ark... 687 

disposal in Milwaukee.. 489 

disposal to rural school districts. 802 

purification. 687 

treatment in small communities... 300 

Shaking macMne, description.. 413 

Sheep- 

alfalfa pasture for, XJ.S.B.A. 169 

breeding experiments, Okla. 765 

coarse-wool, fleece of. 270 

diseases, treatise....,... 182 

feeding experiments, Can... 66 

feeding experiments, Ind...... 568 

feeding expeidments, KAns......... —■. 169 

feeding eacperimonts, Oldo.. 867 

feeding experiments, Okla. 765 

feeding experiments, Pa_'.. ■ 667 

industry in Oklahoma, Okla,. 765 

industry in Pacific Northwest, Wash.... 766 

internal parasites of, Ohio -.. 97 

labor requirements, Minn... 790 

louping-ill or trembling in. 83 

manure, analyses, Can.... 120 

manure, effect on soil potash, Tex. 625 

pancreas, growth-producing substanc e in. 160 

poisoning with lupines, U.S.D.A. 276 

protection in Alaska, Alaska. 791 

pure-bred, in Montana, Mont.. 470 

raising in Alaska, Alaska................ 470 

scab, control in England,......*.... 275 

scab in Great Britain. 378 

**spewing sickness,” cause, tJ,S.l>.A. 680 

Tegetable-ivory meal for, tF,S.D.A....... 368 

Shellfish— 

examination, Me... 159 

green color in, NJ.........— 861 

industry in New Jersey....689 

industry, sanitary control... 463 

Shingle roofs, fir© retardents for... 687 

Sidjagles industry in Canada... 244 

Sfwrm mbmrn^ ecology,. .. 345,844 

■ Shorts— 

analyses, Can..,...--....65 

analyses, ICy..... 268 

Ehot-hole borer— 

InJiMoustosal,..-. 860 

notes...... 754,853. 

notes, tT*S.I>.A.. 258 

Shrub®— 

at Beil© ' Eourche, experiment farm, 

U,S.1>,A.,.,...... 143 

culture............. ,535 

. ornamental, tests, Alaska.............. 443 

Ornamental, Tarietles, N.J. ... 837 

Silage- 

analyses, Can... 65 

and silage fermentation, Iowa.. ..;' 710 

bacteriology...........*............ 611 


Silage—Continued. Pyge, 

cost of production, WAA 167 

effect on qimlily of Swiss clieose, WIs.., 876 

fermentation,XJ.S. B. A.... 802 

from oats and mlxod grasses, Alaska,... 4.36 

Silk, production in 1911....... 6® 

Silkworms— 

idoutification,.... 380 

ovipositlon and partheitogoiie-dK in..,.. 450 

Silos- 

constmction..... 2S8 

construction, W.Va.. 167, X90 

pit, construction... 91 

stave, construction... 91 

Silver cleaning- 

electrolytic method.... 86,5 

oloctrolytic method, TT.S,r>.A. 26^5 

JSimvMnm nigritarsUt notes. . 359 

Sinea diaderM, feeding habits.. 253 

Si'phocoryne avenas. (See Oraiii a.j.>hks, Kuro- 
pean.) 

Slphonaptera, new, of America..... 257 

Sisal- 

leaf spot disease-... 348 

■ standard grades.. 634 

Sitotroga cermteUa. {Sm Oralu-moth, Angou* 
mois.) 

Skagit River basin,. Wash,, profile survey-.. 582 

SMmmilk— 

and starch for calves...... 370 

as human food. 362,663 

composition in relation to fat content (ff 

whole milk, Ohio... *. 375 

for calves, Ind..... 565 

for infants, Vt...... 558 

pasteurisation for calves.-_______ 877 

powder,efflciencyforinllkproduction..., 671 

powder, efficiency for milk produotlon, 

Wis... ''872 

use in the diet, Ohio... 763 

variations in composition, Ohio. 374 

Skinreactionsinreiationtoimmuiilty-. 382 

Slag. (S«Phosphatic8lag.) 

Slaughterhouses— 

inspectioninVirginia.-..—' 63 

municipal, bibliography... 762 

Sluice gates, powerrequired in operating. 682 

SnUax roPmdifQlixi, fruit of, SCffi 

Smithing and forging, handbook..—__... 287 

Smut spores, determination in flour, bran, 

and cereals.. 146 

Snake River basin, profile survey; ,583 
Snow Boy as an insecticide, M753 
Snow— 

fertilMng value, Can.. ■ 19 

inlmrytotrees.-,...*..-................. '448 

retention, relation to forest cover 143 

survey, methods and cost of,making...... 87 

Snowfall— 

in Canada..' '617^^ 
■in Carson, Walker, and Truckee 'water* 

Sheds, 719' 

Soap sprays, wetting power and effideacy, 

X;.S.B.A.-.,..,..— .. 455 

Society for tli© 'Bromotioa, of Agricultural ■, 

, Scionee...........---.297 


Sod, dryland, time for breaking, V^-S.B A. - ** , IW ^ 
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EXPEEIMElirT’ STAOeiOH BEGGED, 


[VoL m 


Soda- Pag©- 

formatioa in soils« .. 725 

pulp, cooMng.....-. 17 

use against gooseberry mildew.. 6-16 

Sodimn— 

bicarbonatoi effect on hemolytic reaction, 878 

bicarbomtOj effect on vitamin content cff 

broad....... —... 

elilorid. (Sm Salt.) 

citrate, action in tlie body. 4G7 

fl uorid, use against ants--- '555 

Bialate, action in the body...—-..- 408 

afftrata as a spray for fniit trees. 535 

nitrate, availability in soils, N J. 819 

nitrate, effect on carnations.. 4t5 

nitrate, effect on soils, Cal.. 118 

nitrat©,effectonwheat... 197 

nitrate, fertilizing value... — 332,338,833 

intrat 0 ,f 6 rtilizingvaliie,Mass. 121 

nitrate,fertilizing value,N.J. 818 

nitrate,fertilizing value, Wash. 425 

nitrate,fertilizing value, Wis. 62G 

nitrate for arid soils.. 72G 

nitrate for asparagus, Mass. 138 

nitratefororcbardSjOhio. 41 

nitrate forpastees. 735 

salts, effect on wheat seedlings, tf.S.D. A,. 431 

salts,toxicity in soil.... 515 

sulphate, effect on carnations.. 446 

sulphate,effectonsoil potash, Tex. 625 

%ft drink estabMments, sanitary control.. 562 

8oil- 

acidity, blast-foimce slag for, Ohio.. 728 

acidity,ooiTection.,,... 429,519 

acidity, determination. 505 

acidity, determination, Mich.. — 210 

addity, determination, XJ.S.B.A. 117 

acidity, studies, Wis... 813 

bacteria, action of toluene and chloroform 

on. 815 

bacteria and fungi, associative action..... 215 

bacteriaandfxnigi,relativeimportance-.. 434 
bacteria and protozoa, relation - 322,422,618,622 

bacteria as affected by salts. 615 

bacteria as affected by seed bod prepara¬ 
tion......'.. 215 

bacteria,.effect on solubility of phosphoric 

acid..... 515 

bacteria^ growth in mack, Bel... 516 

bacteriological analysis, error in.......... 214 

. banteriology, laboratory manual......... 692 

biology, held andlaboratory experiments 213 

colloid, studies...... 21 

containeKJ for plant culture work. 524 

erosion, preventfon.. 320,723 

arodon^ prevention, Wis.. 422 
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effect on root growth.......... 28 

high, effect on agglutinin formation. 575 

mountain and valley, XJ.S.P,A.......... 718 

of ocean depths, tr.s,D.A. 7io 

relation to wheat production in Aus¬ 
tralia,.... 209 

wiahllity, ir.S.D.A. 19 

Temperatures, extreme, to 1916, XJ.S.D.A.,. 509 

Tennessee University, notes. 197 

Tent caterpillar, notes, N J. 854 

Tmuipcdpm Uoculatmf notes... 859 

Tephrosla spp. as a green manure... 824 

Teratology-"- 

of plants, notes... 734 

of plants, treatise... 430 

^yrm geUtoi as a pest of Para rubber. 755 

Termites— 

tojuxious to furniture and woodwork, P.B. 855 

Japanese,revision*...*... <154 

of West Africa*.,..... 754 

Twpenw, physioal constants... .12 

T'«iTacthg'tolaVa.......i.......$20,723 

Tetanus— 

^ bacilli to hwded wounds........ 489 

' prophylaxis by antitoxic serum. I81 

toxin, produotioa..... 883 

fArmydirm description.. *—.. 660 

JWrawycte— 

MmcMuBj studies, U,8.I),A,..■ 567 

cUri n.sp., description.. 261 

n.spp,, descriptions.. —660 

Tdrmtkhm^ 

bmchopMgi, studies, U.S.I), A........... 759 

wiclacosomien.sp.,description.. ' 656 

pprUlm. n.sp., description. 656 

spp., notes..— . 656 

Texas— 

College,notes,.,.... 599,899 

feverilcks. (SeeCattle ticks.) 

lever, treatment..*. 884 ■ 

Station, notes....... 599 

.. 896 


T/ira— Pago, 

spp,, stomata of. 223 

iSS^pmicMa, notes........_ 754 

Thermometer, Kata, notes, U.S.D.A41,0 
Thermometers, incubator, tests, Ind,........ 770 

Thidavla MbIcqU-^ 

host plants,UtS.©.A.. 349 

■notes,..... 50 

on beans.-.... 24S 

studies, Wis......... 845 

tobacco resistant to.......*.. 349 

treatment, Can..... 50 

TliMavlopsm patadom, notes... 641 

Thimblel^rry, crossing with raspberry, ■ 

Alaska... 442 

Thiobarbituric acid— 

as a precipitant for furfural 818 

with aromatic aldehydes. 313 

Thistlerust, notes...... 48 

TUmpi anemet notes, Mont................. 442 

Thomas slag. {8e& Fhosphatic slag.) 

Thrips injurious in British Guiana. 252 

Thromboplastin, hemostatic action.......... 576 

Thunder— 

and hailln Paris' region....'. . 208 

to Paris region, U.S.D. A... * 719 

TAyridarfc ferdet, notes.817,852 

Thysanoptera, new, to United States.... 258' 

Tick- 

bite to stock and its treatment.......... 678 

fever. {See Texas fever.) 
fever, Rhodesian. {Sbg African coast 
fever.) 

paralysis, notes.... 180,276 

Ticks, eradication.. 676 

(i8efi aim Cattle ticks.) 

Tillage, notes, Vt...'.. 611 

Timber— 

' diagramtormeasuring......690 

todustry in Canada*... .644 

laws to United States-......641 

of British North Borneo.. 244 

of Great Britain, manual... -746 

oftodla..... '639 

presServation-.... 46,690 

scaling and measurement, LT.S .B. A *. -.. ' 644 
slash or brush, rotting, U'.S,0.A.. ■ 8*14 

■ unit stresses for—.. 01 

aUo lumber md Wood,) 

Timothy- 

composition and digestibility............ 469 

hay,analyses,Can---- , 65 

leaf smut, studies..... ',247 

leaf smut, studies, N. Y. Cornell543 
seed, inspection in M'aryland, Md........ ► .442 

utili^ation of sugar by... -.^ 125 

Tincture plants, treatise.... -..... 142 

Tindwriowrito, studies—..... 156 

Tingitoidea of Ohio...... ' '76v5 

Tires, width of, U.&.B.A....' 787' 

Tobacco— ’ ’ 

barium to.......—.'OT 

burning quality, U.S,D.A..v 811 

' culture experiments.... - 518 

, culture experiments, Gan. ® 

culture In Connecticut River Valley..... '837 
culturetotoeland--.. —■ 583 
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Tol>ac<?ci'--*C'Oatiai3Sci. rage. 

4Is©a:i-0 resistaiie© irt..... 

disoiisciSj noieSj Mas^..... 11*"^ 

fertilizer expcriinciitSj Cast... 

feftilizci 0 X|>erliB€iits, Wls.. 

green manuilng experiment r.. 02*1 

iiid!,B£ry in Ontario, Can. . IW 

litlieritanc® of disease resistanee iit, We-., 815 

irisocl's affoctiiig..-. 

iasmwice agaiiiai hail, Mass. .. 192 

teafgralB0C,XT.S.B.A. Sll 

leaf spots,notes..318 

mosaic disease, nota®?, XJ.S. D. A .. iSI 

moMc disease, studies—. —......... fd? 

root rot, strains resistant to. 310 

root ro t, studios, Wis....... 8-15 

toot rot, treatment, Can—..32,50 

rotation ©xpertomts, Ohio... B20 

seed bed management, Can. 32 

seed Ibeds, steaming, OMo... 396 

tokrn, notes.. IIO 

trmtlM. 112 

misatlsfactory yiehis, Conn. Slat©. G28 

wiotleSjCan.......— 32 

Toluene—' 

efleel; on production o! antibodies.. 479 

effect on soO protozoa.... 422,814 

Tomato- 

blight, studies. .350, '451 

diseases, studies..—*.. 749 

fruit rot, notes, Mich... 740 

mosaic disease, studies- -.... ■ 047 

‘ root fcaot, notes..... ■ 349 

wlitf-notes............ 348 

Tomatoes-— 

earned, ©xamination.. 561 

culture in Porto Rico, F.K. 341 

fertilizer experiments... 219 

fertilizer experiments, Ohio... 839 

greenliouse diseases of......... 250,350 

localizaticm of adds and, sugars In. 110 

Phy^Mhota infeatonson..49,451,749 
.spmytog and dusting experiments, Va... -750 

imrietles, mB.A.—.. 137 

Tornado 'Insuraace, mutual, in Illinois...... 791 

Tortoise beetles, notes.,... 257 

foi#ixolera0efliwn,sp.,d©3cription.. - 552 

Torfns 'in treatment and diagnosis.. 575 

JbsEOptem notes, Tex:.,..... 765 

.. 562 

T»ct«w— 

-compdtonpfsoils'bF. 400 

/, directory^-...'. 491 

-'.papers on.... 397- 

tumliffcatiotts... 287 

" shorWemmoinsfernorionin....*,..*^^^ ' 400 

tests- .. -, -1S9,288,389, OT, 689 

Trade winds of, North Atlantic, delation to 

'-'''tempwture,lnBuinpe,B.^^^^ . ■ 7i9 

7%ttmd!«pf»l,not©8..-...-.....».,.,453 
Transpimlioa— - 

■' 'liiyestlp.tioa8^'B.S.D'.A. ..■ ’ ",225 

relatlcmtnsdlmdsttoo.---......526 

relalton to stomata, a. 329 


Tree— Page, 

branches, movement at freezing tempera- 

tm’os... 129 

disonscH In India..... 453 

diseases, notes......453 

<liseusos, notes, B£ass.. .................. 842 

dise-ases, notes, Ohio.. 353 

discuses, treatise... f>io 

feller, Hteain, dwcrlptlon,.. 45 

planting machine, description.. 745 

■ seedlings, growtii in sitadcj, Vt,___.... 24S 

trunks, introdiietioii ot aolutions into,... 740 

wounds and dtsoascs, troattwmt.. 544 

Trees— 

at 'Bello Fouvclio experiment farm, U.S. 

I>.A. 143 

culture and surgery. 897 

culture e.xperlmeiits, Can—............ 39 

distribution for western Nebraska, 0.8. 

I>.A... 143 

exotic, culture in Italy..*___ 45 

for replacing railway snow fences. 745 

forest, germination and early growth. 447 

forest, of Canada..,.644 

forest, of Groat Britain.. 746 

forest, of Hawaii. .. 745 

forest, tolerance studies, Vt,.. 242 

height measuring devices for.__... , 144 

modieinal uses... 244 

mycorrhixteof......... 527 

of Egypt.... 843 

of Formosa... 34S 

ofHawaii.-. 346 

of Nortli Carolina, manual. 646 

■ of X^orto KIco, 0.kD.A.. 243 

of Vermont, Vt... 539 

■ ollinjuricsto..... 850 

ornamental, tests, Alaska... 443 

ornamental, varieties, N J . 837 

planting,... 843 

radial growth and annual ring formation. » 

shade, manapmont, Mwa 842 

snow cracks on ... 733 

. snowinjuryto.,....,..-*...,..-.,*.,,,.. 448 

textbook...... 794 

Trembling In sheep, studies.. 83 

Triealcium phosphate, teriiliztof value, Wis, 02« 
Triehinm- 

destwotion by cold,,.,,4 -,-.,080 
in pork in relation to «le warrwity...... « 

Trichinosis, studies...,,..,.^.....,.-,.,..... 131 

Trichlorethytoe as a soy-bean oil ©xtraetor,. fiso 
frkhahuris Uxam a jp,, dwcrlptlon.,IW 
Trfehoima ho^ningi on apple roots.... 85i 

Trkliogrammatmgk tmtHcU n.g, and n.sp., 


Triohomoniasis, intestinal, ttosue-lnfeetlon ' 

to. EX,.,. 781 

TrkJw^mh socriiorl, -noie®, 846 

Trmostrmgptm spp., pwasitte in wan.,,.., 577 

frifoUun toplwwter, culture experiments, 

■Alaska.—,,,,,... 436 

ir#Woi5rir mirnim^ta IJnIted Btotw*..., SM 
Trimagnesium phosphate - tertlllilng vtiw^ 
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I'ugO. 

Tripkkps insidiomtp relation to wn*o«r rot;.. 55 

Tripospwkm te'mie ri*sp., description.215 
Tripsaciimand EwcMana, hybrid IkjI woen,.. 27,2H 

Tropreoliim, iiilicritanoo in... 720 

Tropidki qmimiaf siofccw, Me................. 400 

TniA cropS'-** 

culture cxpcrlmcnis, Ohio.. 

liTfeationin Florida, 0.S.B.A,.......... 784 

Tnifllos, coEsorvation.. 015 

Trypanosome disetiseft, diagnosia............ r»78 

Trypanosoniiiisis, ohomotherapy... 070 

(Trypeto) Af^^etmU wtMlaris, notes.......... 057 

Trypsin, protein cleavage lay . 108 

Tryptophane-" 

effect on nutritive vaim of diet.......... 2H5 

in yeast protein... 501 

Tubercle bacilli— 

In milk. 278,573 

In sputum and other body 0 uids........ 080 

isolating from sputum.........—...... 383 

'mammMlan, Mo of in sparrows and 

81 

new culture medium for... 383 

thermal death point.' .. 474,877 

Tubercles, root. ■ (See Boot tubercles.) 

Tubercolia test- 

avian, value. -.. 480 

combined and follow-up systems 383 

limitations... 676 

notes.'.* 378,474 

Tuberculosis- 

antigen for complement fl xation. 81 

avian, diagnosis. 480 

avian, immunimtion, Wis *. 881 

avian, notes... 179 

bovine, continuous temperaturemwds in 82 
bovine,diagnosis,tr.S.B.A......■ 579 

bovln©,notes,Cal..... ' 8l 

bovtao,studies... ,579 

chemothorapy........— .- 278,279 

control to Ungland. 273 

diaposis*.. 181,278,579,676,779,881. 

, ,' epidemiology in .. 81 

-".'v' ImmunlimtlpnjtreatlfiC.... 182 

toSjJgs,;tr.S.D.A...... ■ 779 

lnhogs,»iismlssfontomatt.... 'S79 

toNormiwidy........ 182 

in pliowants.... 67G 

opn, diagnosis..... 673 

relation to bufftilocs’ milk....* 373 

Tubers, e«lifolc. 08«c Boot crops.) 

Turkeys— 

riilslag.,.......... -.. 384 

ralatog,U.S.I>.A..,. 871 

Turnips— 

analyses, Can...... 65 

culture experiments Alaska.... 433,436, 

cultureoxperiiMut ,Can.. 32 

fertlllaor experiments. 5^ 

fertilteer experiments, Hawfdi. 427 

lertiltew experiments, Wis. ■. 626, 

fcgKi'vaIi»,,0Al>.A.... 863 

Tussock moth, white-miirlced— 

notes, Iowa..........—... 655 

notes,'Ohio.... .. 35 


Twilight, studiw, U.S.1>.A...... 718 

TfehiVrS-^ 

5-puncfaf w, Ilf© history and »».►.. 8M 
pkir0M% notes.. —., 4W 

TykneMtbfh- 

demMatrUlnIwtUm to u.irelssns . 752 
demtMHXi relation to clover sEchtmss.... JkIS 
dmilU srilectfng bananas................. ?M7 

trittdf mUSn .... 348 

Tupklocybii ram, notes..-.. 867 

Typhoid- 

bacilli, luigration in rab?.uts.... 676 

fly. (te House fly.) 

Tyrosto, nooossity in the diet... MB 

Tyrosinase and deaintoization, studios....... 412 

Hdder— 

bacteria, effect on quality of milk,. 476 

diseases, treatment, Wash,,...,...,,— 693 

Ultraflltration apparatus, description... Ill 

Ultraviolet rays, effect on phosphorescent 

bacteria..... 526 

Uncinariasis to dogs.-... 676 

XXwAnvM n0cak>r, notes. ... 847 

United States department of Agriculture— 

appropriatitms, 1917-18. #l 

Bureau of Soils, activities.... 323 

oontributions to chemical journals....... 609 

Forest Service, silviculture plans_....' 143 

history,,.... 588 

notes... , 708 

oeganimtionlist...., 784 

States Eelations Service, notes...... 

Weather Bureau. (See Weather Bureau.) 

worktol917.... 386 

United States Live Stock Sanitary Assoete^ 

tim, report. ... 675 

Urban p<^u3'atioa in United' States'.581 
Urea— - 

determination to mine and blood.317 

effect on hemolytic reaction.., - . 878 

excretion,rate of-.. 163 

'nitrate, fertilMng value... 134 

Uredtoese— 

location of spore masses,,... 825' 

monograph...,,.'—... ' 647 

tkedopitk^notm — ...A Ml 

Uric acid, effect on hemolytic reaction878 

UrfeHa,notes.... , 5W 

Urinary constituents, relation to diet.... 162 

Urine—, 

aromatic constituents, N.y.State,,313 
■ calcium and' magnesium content., 166 ^ 

composition m affected by feed.* 8,G-'. w w'.. @72 

hydrogen ion concentration.^ .'. '865' 

of dairy cows, analyses, S.C............. , 672 

proteins, studies..... 508 

volume of On Gomtaat diet.. ’ ,,163 

ZBroeptkoccuiiOf studies, Minn.^ 146' ' 
XTrmvces-^ 

jawei, new fficial hcH5ts..'245., 

spp. on Geranium and Folygcnum.. - 54'7' 

Uromyees, location of spore masses-. -. „..... '' " 

(JropUlfCtis alfal/Bf notes -.... - —543, ,747 , 
t?«m»op«i^carfylff|n.g,andn.sp.,d«or^^ ' ^ 

stll^toous spoi«, detemsinaW^ '' ' 

.146 ' 
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shiraiam iii TTnitecl States. <J53 

spp,, treatment,... 52-^7 

Mrkefv'mis^ studies.. 

Urk^fomis, studies^ N.Y.Gomell.. 

Uteli— 

College, notes.... 100,197,696 

Station, Eotos.... t90,696 

Utorin© diseases in cattle... 279 

Vacciaos— 

in treatment and diagnosis*... 575 

standardization.... 670 

Fflcdwfam mymhcmn , friii t of— .. - 502 

Yaeuiim*— 

desiccator, electrically heated... «!304 

Juice heaters, studies, La. 387 

Valerianic itcid, rdle in digest ion.. —... 763 

Falsa— 

leumtoma, inoculation experiments. 149 

spp. on apples.*... 846 

Vanadium, offljct on determination of soil 

phosphorus... 413 

Vanilla— 

as a hinder, for ice cream, Va. 73 

beans as affected by curing.. 416 

■ culture experiments, P.R... v. 343 

diseases, treatment, P.R^. 347 

industry In Tahiti and Moorea. .. ' 445 

Vanillin- „ i 

determination in vanilla extract. , 507 

disappearance in, soils.*. 432,725 ■ 

effect on growth of cowpeas. 731 

effect cm plant growth...... 42-1 

effect cm plant growth, Ala.Confge, -. — 212 

Variety tests, methods. 527 

(See aUo parlous crops , fruiiSt efc.) 

Vegetable- 

diseases, notes, Hioh. 746 

dyestuffs in Madras.. S19 

‘ industry in New Jersey ..* 6S9 

ivory meal, composition and digestibility, 

.'.. 367 

marrowfiy,notes.... 66*1 

marrow, inherUanee in.. 729 

marrow mildew, notes.. 541 

00s. (Sec 00s.) 
protein, (See lutein.)' 
f rennet. (Sm Itennet) 

' seed industry In United States. *. 536 

Vegetables—, ., , 

breediiig experiments, Can... 39 

'Cmoing,Cal... 509 

CAUEihg» 97 

" ^ cMmiag,treatise.. 717 

conwvatlon ....... 113,615,743> 744 

culture.*.*., .. 743,744 

' ,, oultore experiments.*, 443 

culturd.experiments,Can...,,.,. $9 

;; culture experiments, V .S .U. A .,137 

;; , chliUrG for seed.,,,............... 137 

■; „, culture on much lands,',^imtise... 236 

,deterfotatioh|n;Forto''Bioo, F.E**. 340 

''' drying....... 319 

evaporated, 'etamhiatipn..466 

marketing id' western, Cimada.,,....' ■' 40®,. 
mulching experiments, Mont.^ 7-" : .336 

overheadhnigatibn........ 4640 '' 


Vegetables—Continued. Pago, 

processing for exlnbitfon319 

stcrilimtion for the home. 17 

varieties, Alaska.. 443 

varieties, Can... 39 

varieties, NJ.... 833 

varlolios, U.B.D. A.... 137 

(See also specific Mnds.) 

Vegetation- 

climatic injury to, tJ.S.B.A.... 431 

of a desert mountain range 27 

Velvet- 

bean oateipillar, life history.. 459 

beans, culture e*xporimonts 332 

beans for steers, Ala.ColIege....... 503 

V‘enturia~-> 

inseqmlk, notes. *.. 317 

powlnotes... 34S 

Vermkularla — 

atrasnentaria, notes... 514 

capsid, notes.... 48 

Vermin, body, remedies.... S'Sl, SS3 

Vermont— 

Station, publications.... 294,608 

Station, report.294,698 

University and Station, notes,........ 296,600 

Vetch- 

, culture experiments, Can, 33 

description imd agrioultural value. 635 

e0eet on activity of soil fungi.. 216 

germination as affected by depth of 

planting*.*.,........ 438 

sand, culture under dry farming. 629 

seed, inspection in Maryland, Md... 443 

utilization, of sugai' by... 126 

Veterinary— 

department of Assam, report S79 

department of BOiar and Orissa, report.. 879 

department of Burma, report....... H79 

laboratory apparatus.. 676 

specimens, preparation for ox:amliwtIon, 

Tex,,..,.,. 778 

therapeutics, treatise...... 675 

notes.......... 734 

Vida mm, culttire wporimonte, Alaska»,., 436 

Vine Bttle leaf, studies, U.B J>. Am.,.....,,'.. 8 tft 

Vinepr— 

elder, volatile reducing aubstarwea in.,.. B9 

from surplus honey....... 717 

preparation from wine,.., 801 

Vines, culture........ 636 

Vineyards. ' Orapes.) 

Viola mmlMat mm leaf spot ol.. 617 

Vir^nlaStation,notes...,, 197 

Viscogen,effect'on, creaming ability of milk, 
Iowa...,.,.,,...,*,....,...,...,........., 76 

Tim>im notes.,...,.,,*......, 653 

' Vitamln'tn brewers* yeast*.. Mi 

Vitamins— 

chemistry of..*,*,.*. 314 

'destruction by alkalis.,..,.....__ 406 

det@rmto.a0pa to carpal products 465 

. to^milfc..... M5 

. 'review' m 

'■ summary and digest of date, , iei 

■ ■ • Vocational edheatioa, Fedw! |dd> ' ' 70t 
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V'olca.iato— Page, 

ash, aiialysefJ, Alaska.. 420 

rock^ fertilizing valito.. 332 

Vote^ oraclicatioii in I taly.. B52 

Vdutdlafmcti, tomporattire relation ,tr,S.I>. A ^ 649 

Wagon tires, width of, 0,8,1), A,... 787 

Wagons— 

draft tests,38S 

Blzm and spociflcatioM, 0,SJ).A,. 787 

Walnut- 

datana caterpillar, notes, Ohio.. 368 

oils, composition.. 803 

seodlings, variation in, Cal.-, 140 

distribution of nitrogen in, Kj, .. 269 

Wask bottle, nonspattoring, desoription,,,.. 13 

Washing powders as insecticides, Ind... 763 

Waskittgton— 

College, notes. 296 

Station bulletins, index... 698 

Station, notes,..,,697 
Waters, ^ 

analyses*.,,...-...*..,.,.,.,,. 888 

analyses,Can...,,..'.. ' ,86 

artesian, for irrigation in Montana.. 486 

conductivity, preparation.. 604 

Cuban, analyses...' 611' 

culture experiments, interpretation. 731 

dotermination in bread... 606 

'' dotermination in plant substances. 713 

determination in soils, 0,S.D, A......... 719 

disinfection.'.. 686 

cflfect on nitrogen changes in soils. 613 

evaporation from soils, U.S.C.A. 421 

•' ’HoW'taiined canals. 282 

flow in metal flumes...-__ 682 

flow in open ehann^..,«.. 184,586,783 

flow in pipes... 681,783 

flow in wood-stave pipes, TJ. S, D. A .: 281 

flow into open webs...—.. 87 

'flow over weirs... 282 

flow through orifices and tubes—,—, 488 

from sphagnum l)ogs, toxicity.. 320 

ground, for irrigation in Morgan Hill area, 

California. '885 

ground, in southeastern Kcva<ia... ' 485 

hygiene, handbook........-*.... 686 

Irrigation, alkali content, XJteh.. 487 

irrigation, distribution... 887 

loss from cmals by seepage..... 685 

methods of examination...' 15 

methods of examination, N.Bak, 362 

movement in gumbo soils, H.S.H.A. *.,. 210 

oxygenated, efloct on germination of 

seeds.... 29 

potable, nitrates in.*....'— 889 

power, development. 783 

'' power of Alabama.. 886 

powerprojeet in'Oregon,— .* — 184 

■power .tcsourees in United States.... — ^ 484 

X ' power, wooden flumes for... ’ 686 

'' "/public,'laws in Idaho—'.* 384 

" purification.,..... 183 

purification, alg» of submerged sand 

' filters in..,... — *. 87 

purification with calcium hypochlorite.- '889 
rain. (See Eatn.) 

rights laws la Idaho.. 3S4 


Water—Continued. Page, 

soluble B, formation In animal body*... 62 

streptococci in. 489 

supply for farm homos.. 284,390,891 

supply for farms, Ark. 687 

supply for farms, Can....86 

supply for milk plants, Mich.. 774 

supply in Victoria... 682 

supply of lower Mississippi Elver haste., 886 

supply of Massachusetts.. 484 

supply of Navajo and Hopi Indian reser¬ 
vations...,.. 486 

supply of North Atlantic drainage bastes- 184 

supply of Pacific basins in Washington 
and upper Columbia River basin.... 282,682 
supply of Pacific slope bastes te Cali¬ 
fornia......... 484 

supply of pampas of Argentina. 886 

supply of Rogue and Willamette river 

valloys,,.*... 282 

supply of Snake River baste. 86 

supply of south Atlantic and eastern Gulf 
of Mexico basins,... —............... 86 

supply, wood pipe for...**........_ 87 

surface, colon bacilli in... 284 

imdergroimd, locating...... 886 

wheel for irrigation te Philippines... 185 

Watermelon seeds, analyses and use. 611 

Waterworks, handbook. 87 

Wattles of Australia, description... 844 

Waxes, melting point, determination.. 15 

Weather— * 

Bureau, report, U.S.D. A... 616 

Bureau service, extension of, U.S.D.A... 19 

daily, graphical method of showing, 

lT.aDA.-.'. 19 

effect on absorption of fertilteers by 

plants..—.. ^ 610 

forecasting, IT, S.B.A ... 19,811 

.in Iowa te 1916.,..... 207 

■ insurance, XT.S.P.A:,.,. 418 

map, treatise__ ,609 

relation to dally transpiration, '0, S.I>.A. 225 

wot and dry, peiaistenee, t7.S.B.A18 

Weed- 

ashes, effect on tobacco soils..... 513 

diseases, notes.,.*..*. 348 

seeds. (See Seeds, weed.) 

Weeds— 

destruction to wheat... 634 

emdioation*.... 5KJ6 

eradication, Can—.. 339 

identification-*.—..***.... ' 641 

■ notes, Vt. 634 

of Michigan, Mich...... —.—739 

, (See ako specific pUnte.) 

Weevils of northeastern Ainerl<», treatise,..., ^ 167 
Weights and measures, inspection In Maine.. 467, 

Weir formulas, derivation. . .282 . 

Wells, flow of water into.' ' 87 

WestVirgtela- 

Station, publications.. *294' 

University and Station, notes , 697' ' 

Westem-wolths grass, culture experteaents'.. , 735' 

Wheat— 

as a sole ration for animate, WIs-....- 886 
bran, analyses, Ind-...—— 268 
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Wheat—Continu&cl. Togo. 

teaiij iimilysos, Ky..... 268 
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